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Why the world
needs
another journal

There are already thou-
sands of magazines
out there, so why start
anew one?

Well, none of the oth-
er magazine publish
articles about the exciting subject of
ancient fingerprints.

The latest craze in TV and the theatres is fo-
rensics. There are several shows where detec-
tives, federal agents and even anthropologists
solve crimes with the help of science.

Very few people know that it was a hobby
archaeologist who started the science of fin-
gerprints. His name was Henry Faulds and
worked as a missionary doctor in Japan in the
1870s. On a visit to a archaeological site he
looked at some ceramic sherds and saw im-
prints from fingers. Later he helped the police
to solve a burglary in Tokyo with the finger-
pints of the suspect. In 1880 Faulds wrote the
article “On the skin-furrows of the hand” in
the respected magazine The Nature. In the
matter of years fingerprints had become an
accepted part of every major crime investiga-
tion.

In the field of archaeology however, fin-
gerprints are not an integrated part of the in-
vestigation. Of the tens of thousands excava-
tions done every year only a handful are using
this technique. One of the major goals of this
journal is to expand the knowledge of finger-
prints among archaeologist.

In most of archaeology the artefacts tell us
much about the ancient people but not much
about the persons. When a ceramics sherd or
piece of clay has a preserved fingerprint it

suddenly becomes personal. It is possible to
actually hold the very same object someone
held thousands of years ago.

It also gets personal in several other as-
pects because fingerprints are the only fool-
proof way to connect two artefacts from two
different locations, or cultures. If someone
were to find the exact same fingerprint on
a piece of ceramics from the Ist century in
South America as on a artefact from Rome,
the whole world history would have to be re-
written.

In the most recent studies, fingerprints
have successfully been used to determine the
age of potters and craftsmen, it has also been
possible to prove that kids worked with adults
both in the Mediterranean Bronze Age and in
Scandinavia during the Viking Age, and with
the position of fingerprints on artefacts it is
possible to know exactly how the objects were
manifactured or used.

These studies have been isolated studies
made by a handful archaeologists.

The major reason for lack of organized
studies and documentation of ancient finger-
prints is that it is a multi-disciplinary scientific
field. It is a mix of biology, criminal forensics,
chemistry and archaeology. This makes it dif-
ficult for an individual to master the subject
and cooperation is needed.

Hopefully this journal will be help to bring
scientists from all these different fields to-
gether. We know that we have got a good start.
Why? Well You have downloaded and started
to read it. And we really hope You will get the
“ancient fingerprints”-bug...

MJ, editor
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The study
of
ancient fingerprints

Paul Astrom
Professor Emeritus, Gothenburg

Itis very laudable thatan
international Ancient Fingerprint So-
ciety has been established. The study
of ancient fingerprints is a neglected
field, where much remains to be
done. Recording impressions of fin-
gerprint patternsis only in its begin-
ning and it seems that it will take some time before it
will be a normal routine in studies of pottery, tablets,
sealings and other objects.

Nevertheless, the idea of investigating ancient fingerprints is
notnew. In 1927, W.F. Bad¢ judged such a study worthwhile. Un-
fortunately, he did not carry out any systematic researches on the
material from Tell en-Nasbeh, where he had noticed fingerprints
on lamps!. Among others, Charles Walston, Harold Cummins
and Kurt Obenhauer reproduced ancient fingerprints on pottery,
lamps and figurines in 1925, 1935 and 1965 respectively.2

In the early 1960°s and later, Paul Astrém observed and re-
corded fingerprints on potsherds from Kalopsidha and other sites
on Cyprus.3 This gave him the incentive to start with Sven A.
Eriksson, head of the Fingerprint Centre in Stockholm, a pio-
neer study of ancient fingerprints on Mycenaean, Minoan and
Cypriote pottery which culminated in a publication entitled
Fingerprints and Archaeology in 1980.4 In Greece and Cyprus,
they searched for fingerprints on pottery mainly in museums in
Athens, Nauplion, Herakleion, Knossos, Phaistos, Nicosia and
Famagusta and in C.F.A. Schaeffer’s store rooms at Enkomi. Re-
grettably, fingerprints preserved on pottery turned out to be rare.
A beginning was, however, made to build up a corpus of ancient
papillar lines. They also suggested that population movements
may be traced through statistics of fingerprint patterns when suf-
ficient material exists.>

In the 1980°s, Karl-Erik Sjoquist — S.A. Eriksson’s successor
as Chief Superintendent — and Paul Astrdm continued these re-
searches by examining the fingerprints and palmprints on Lin-
ear B tablets from Pylos and Knossos.6 The study of Linear B
tablets was rewarding, since the fingerprints and palmprints of
several scribes or their assistants could be documented. Sjoquist
also worked out a method to determine fingerprints of children
on the Knossos tablets”. Further, he discerned a group of men
with strong hands and very rough papillar lines suggesting they
had been used to execute very hard manual labour®. The palm-
prints of three persons at Pylos were particularly significant.
Based on the way they impressed their palmprints they were
given individual names?.

Dactylographic investigations of Minoan roundels from Cha-
nia were first made by Sven A. Eriksson in 197010 and later on
by W. Nielsen and Erik Hallager who published their results in
1986 and 1996.11

Francesco d”Andria recorded about 400 digital impressions
on 125 vases from a pottery workshop at Metaponto dating from
the fourth century B.C. So far the fingerprints of four individu-
als working in the workshop have been identified.12

It is praiseworthy that the subject has been taken up recently
by Keith Branigan and others who have examined fingerprints
on Minoan pottery as “a pilot study”.13 Julie Hruby of the Cin-
cinnati University worked on fingerprints on pottery in the Ae-
gean at Midea and Pylos!4, and created on the internet a usable
forum, “Daktylos”.

For the identification of fingerprints on Mesopotamian tab-
lets much remains to be donel3. Kimberlee Sue Moran of the
Institute of Archaeology, London, has begun to apply modern
forensic fingerprinting technique to create a database of ancient
fingerprints. Currently, the focus is on fingerprints found in clay
sealings and tablets from Mesopotamia. We look forward to the
results of this project in progress.
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It would probably also be rewarding to search for papillar
lines on terracotta moulds. The Italian State Police has, for in-
stance, examined fingerprints on clay plaques inside the Capito-
line wolf statue and on sealings from Ayia Triada in Crete!0.

Fingerprints on pottery from Paul Astrém’s excavations in
the Mycenaean Acropolis of Midea and at the Late Bronze Age
harbour town Hala Sultan Tekke in Cyprus have been studied by
Karl-Erik Sjoquist and will be published in the final excavation
reports. It is also promising to note that fingerprints on Swedish
Stone Age material are being documented by Karl-Erik Sjoquist

These and other investigations not mentioned here are not well
known. When a ceramics specialist at the Museum of London
approached the police for help after discovering fingerprints on
ancient Roman pottery it was thought by BBC News (21 May
2003) that this was the first time that criminal fingerprinting
techniques were used to assist archaeologists. The establish-
ment of an Ancient Fingerprint Society is therefore of great
value to spread knowledge of work on the subject in the past
and the future. 19

and Mikael Jigerbrand17.
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Abstract

Human fingerprints on archaeological
or historical facts have been regarded
rare and unimportant from the view-
point of archaeological methodology.
In fact, ancient fingerprints can be
found on a variety of different media
and among them ceramics is the most prominent.

Advantages and disadvantages of various media of
ancient fingerprints are discussed.

INTRODUCTION AND
TERM DEFINITIONS

Touching, grasping and manipulating objects are fundamental
ways in which humans interact with the surrounding environ-
ment. The hands (and legs) have suitably equipped contact sur-
faces for protective, sensory and friction functions (cf. friction
skin). Fingers, palms, soles and toes are creased in sets of paral-
lel running ridges — epidermal ridges and the furrows between
them. Deeper in the skin, each epidermal ridge is underset by
two rows of papillae of corium that project into the epidermis.
Therefore, epidermal ridges (on the fingerprint) are frequently
called “papillary lines” and the whole setting as “papillary ter-
rain” (Fig. 1). For more detailed view of friction skin develop-
ment and morphology see Babler (1979). The papillary terrain
has a number of properties, which include characteristic der-
matoglyphic patterns. The word dermatoglyphics is used for
the papillary terrain itself and the study of the papillary terrain
(the variability of its properties, and the biological connections

between them). The word dermatoglyphics has a Greek origin
(derma means skin and glyphé means furrow) (Cummins, Midlo
1926). Fingerprints are used in police daktyloskopy for identifi-
cation of individuals (daktylos means finger and skopein means
to see, to explore, also from Greek).

With every physical touch we leave behind a copy of our epi-
dermal ridges, mainly fingerprints. The human world is liter-
ally covered with them. Under suitable conditions the prints
become preserved, sometimes for millennia, so today we can
study the negative impressions of fingers and palms of people
who lived hundreds or thousands of years ago. During the In-
ternational Conference on Dermatoglyphics, Athens, Greece,
September 20-30, 1981, Bartsocas suggested the term paleo-
dermatoglyphics “to be used for the study of dermatoglyphics
through antiquity in archeological and anthropological material
(mummies), as well as in the ancient texts” (Bartsocas 1982).
There is a widespread notion that finger and palm imprints are
so rare on archeological artifacts that studying them is not vi-
able. It is said that they occur sporadically and cannot reveal
useful information in the scientific “world of statistical testing”,
so there is no reason to give fingerprints any special attention. In
reality, the opposite is true: fingerprints do not attract adequate
attention, they are not a standard item on the documentation
lists of archeologists, art historians or conservators (restorers).
This is the reason why so few imprints have been documented.
Ancient fingerprints do exist but there is a great lack of aware-
ness of this fact.

It is clear that fingerprints are not found on all archeologi-
cal artifacts. Their occurrence depends on many circumstances.
These include favorable technical properties of materials, i.e.
media — the transfer vehicle for fingerprints, which make the
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Fig. 1 Various magnifi-
cations of the papillary
terrain of inner surfaces
of fingers and in a histo-
logical cross-section

(far right).

formation of such an imprint possible. The probability of fin-
gerprint occurrence increases with the everyday interaction of
the human hand with such transfer media. To enable an ancient
imprint to become preserved, the material must be durable. Fin-
gerprints can be found on various archeological artifacts and
objects in historical collections. If we examine suitable objects
and the ‘typical’ locations on these objects, we will often find
imprints of the papillary terrain.

In English, the term “fingerprint” predominantly means an
impression of the epidermal ridges of the fleshy distal portion
of a finger formed by applying ink and pressing the finger on pa-
per, that is used as means of establishing identification (in bio-
chemistry, molecular genetics and other sciences, “fingerprint”
is used, in transferred meaning, as a characteristic combination
of particular features). The presence of distinctive epidermal
ridges is of fundamental importance. In archeology, however,
we can find human fingerprints with visible epidermal ridges
and prints without ridges. In such cases, although they are still
fingerprints (i.e. imprints of fingers), it is not possible to study
dermatoglyphic features and to proceed with daktyloskopic
comparisons. However, such finger traces (concavities made by
finger balls) could be useful for anthropometric analysis. On the
other hand, we also have to take into account epidermal ridges
which do not come from fingers. Palm imprints, (foot) soles
and toes, which can be used in the same way as fingerprints:
for evaluating dermatoglyphics and for anthropometric analysis
(Fig.2).

Apart from the abovementioned dermatoglyphics, imprints
(and more generally traces) of other body parts are also oc-
casionally found, which can be evaluated anthropometrically
(channels from traction by fingers, nail-marks, imprints of
finger-knuckles, imprints of the whole hand (hand contours or
stencils), casts of the whole human body (Pompeii) etc.). In this
paper, however, we are interested in imprints of fingers, palms
and soles with distinguishable epidermal ridges.

FORMATION OF THE FINGERPRINT
(IMPRINT OF EPIDERMAL RIDGES)

The imprint of the papillary terrain is formed when the skin
comes into contact with the object. (Fig. 3). In this instant, the
shape and setting of the epidermal ridges become recorded on
the object. The imprints form in various ways. One way is the
imprinting of the epidermal ridge surfaces smeared with a col-

Qthar body imprints

Fig. 2 The division of traces of the human body in archeology.

ored liquid or powder — a dye (ink, wash, grime) onto a hard
surface (paper, rock, hard ceramic surface). The dye on the pap-
illary terrain imprint forms a contrast in relation to the underly-
ing surface. A variant of this type of imprint is the latent imprint,
where the medium is human sweat, loose surface epidermal cells
and fats. The second type of imprint is the three-dimensional
imprint of epidermal ridges into a plastic material (ceramic clay,
wax, resin). The negative imprints form due to the contrast (un-
der lateral light) between lighter and darker sections. The third
type of imprint is somewhere in-between the first two — the epi-
dermal ridges come into contact with a dye-covered surface and
smudge off the dye (analogous to the human hand coming into
contact with a freshly painted surface). Thus, finger imprints
can be divided into two-dimensional and three-dimensional.
Transitional imprints also exist. For example, the imprint can be
partly three-dimensional and partly two-dimensional, depend-
ing on the thickness of the adhering paint.

All imprints are the negatives of the original papillary terrain
and deformed by pressure (in comparison to a cast). There is no
such thing as an “undeformed” imprint.
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EXAMPLES OF TRANSFER MEDIA
OF ANCIENT FINGERPRINTS

CERAMICS

Ceramics have suitable properties to act as a recording medi-
um for fingerprints. Ceramic clay is sufficiently plastic for im-
printing, and finger molding is a necessary part of many ceramic
molding techniques. Due to the nature of ceramics manufacture,
any ceramic piece may have been in contact with the human
hand and is therefore a potential imprint transfer medium. Af-
ter drying and firing, the ceramic material becomes hard and
chemically stable. This allows any imprints on its surface to last
for a long time. At the same time, the finished ceramic object is
fragile. Objects made of clay break easily and often have to be
replaced.

Fingerprints have been found even on the world’s oldest ce-
ramics —on pellets and figurines from Dolni Véstonice and Pav-
lov in South Moravia. They were fired in the Upper Paleolithic
period about 25 000 years ago (Kralik et al. 2002; Kralik, No-
votny 2005; Sladek 1994; Szilvassy 1983; Vicek 1951, 1952).
From the Neolithic to the present, ceramics often form a sub-
stantial proportion of archeological collections. That is why
ceramics research in archeology is so advanced not only in the
area of practical management of finds i.e. inventory, cleaning,
but also in the context of ceramic material analysis, production
technology, function, degradation following their discard, and
finally, post-depositional processes (reviewed by Orton et al.
1993). Amorphous pellets with fingerprints are common in the
vicinity of ceramic workshops. Fingerprints can be found on
ceramic materials of varying quality (Fig. 4), different produc-
tion technology and function, and on objects such as small figu-
rines, utilitarian pots, roof tiles, floor tiles, bricks and daub (for
example Einwogerer 2000, 121-133; Paveléik 1958; Seféakova
1998; Sikulové 1956).

The formation of an imprint on a ceramic object depends on
the technology of production. Its preservation also depends on
changes on the ceramic surface during deposition. Fingerprints
are most often found on those ceramic materials which have not
undergone surface modifications such as polishing, glazing and
other surface modifications. In other cases, the paint may have
actually protected the imprint, which only became visible on the
surface after the paint was partially removed. Depositional and
post-depositional processes can significantly affect the preser-
vation of imprints. Well preserved imprints are also commonly
found on ceramic objects from surface sites where exposure
to weathering agents can be expected. Fingerprints on ceram-
ics can last for centuries even in seawater (Corey 2002). Most
publications on fingerprints in archeology are in fact concerned
with fingerprints on ceramics (for example Basilidade, Rigcutia
1974; Cseplak 1982; Kamp et al. 1999; Kralik, Hlozek 2007,
Kralik, Novotny 2003; Li¢ka, Musil 1975; Sjdquist, Astrom
1985; Sjdquist, Astrém 1991).

ORGANIC SUBSTANCES
The oldest known fingerprint was imprinted on an organic sub-
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Fig. 3 The principle of fingerprint formation on various me-
dia. A two-dimensional imprint of a finger dipped in a dye on
the surface of an object (a), a variant of dye absorption (in
latent imprints of sweat) into a transfer medium (paper) (b),
imprint formed by extracting dye from a fresh layer of dye (c),
a plastic molded (d) and additive imprint (e) e.g. on ceramics.

stance originally described as a resin (Mania, Toepfer 1973).
From recent chemical analyses we know that this material is
an artificial adhesive (glue) made from birch bark (Koller et al.
2001), which was used by a Paleolithic inhabitant of the Konig-
saue region (Halle, Germany) to glue a flint artifact to a wooden
haft. The dating of this item to the Middle Paleolithic suggests
that the fingerprint belongs to a Neanderthal (Homo neander-
thalensis). This object proves that fingerprints can remain pre-
served for tens of thousands of years on the surfaces of organic
substances. They are more often found on much younger arti-
facts. For example, imprints of epidermal ridges were found on
a wax seal depicting the Brno coat-of-arms emblem from the
15th century (Strouhal 1999) (Fig. 5). Traces of fingers without
distinguishable dermatoglyphics were also found on the surface
ofa Roman artifact - solidified cream in a metal box discovered
in London (Elisabeth Barham, The Museum of London — per-
sonal communication; cf. Evershed et al. 2004). Fingerprints
may also be found on various putties (carpentry, picture fram-
ing), on objects made of resin, asphalt, wax and other organic
and inorganic plastic materials.

COLOR IMPRINTS

Black ink imprints of the papillary terrain on white paper are the
main transfer medium in dermatoglyphics. Many depositories
in anthropology departments store large quantities of complete
impressions of the papillary terrain of various populations (der-
matoglyphic cards). Many of these populations can be consid-
ered historical (19th and 20th century peasants). For archeologi-
cal purposes, these collections are better comparative material
than imprints of contemporary people. The same can be said for
fingerprints of deceased criminals from police daktyloskopy da-
tabases. These databases include anthropometric records (body
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Fig. 4 Examples of imprints common on ceramic pots from vari-  Fig. 5 Epidermal ridge imprints on a seal depicting 15th cen-
ous periods (discovered by Martin Hlozek). tury Brno coat-of-arms (Strouhal 1999).

Fig. 7 Kerosene
lamp, later convert-
ed to run on elec-
tricity (Brno, Czech
Republic). A larger
number of finger-
prints is present on
the polished brass
outer surface of
the cylinder holder,
which formed by a
chemical reaction of
sweat and the metal
surface.

a light-sensitive layer
of a glass photographic
plate (below left is the
photograph - positive
image), (Professor
Vojtéch Suk's collection,
1879—-1967, Department
of Anthropology, Faculty
of Science, Masaryk
University, Brno, Czech
Republic).

Fig. 8 View of epidermal ridges in a
corroded bronze ring from a burial of a
male from Early Bronze Age (site Hulin
— U Isidorka, Archeological Center
Olomouc, Czech Republic, 2004); ring
in a block of sediment with the phalanx
and the negative of the papillary terrain
in corroded material on the outer side
of the ring (left), image of the negative
{ of epidermal ridges inside another ring
from the same site (right).
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height, eye color and so on) and criminals” life trajectories. It
would be worthwhile declassifying them and collecting these
records for ancient fingerprints studies.

Color fingerprints are also found on ‘paper objects’ (e.g. man-
uscripts and documents). Old finger imprints on paper and simi-
lar materials cannot be preserved for long periods (compared to
ceramics) because of reduced durability of the transfer media.
Imprints on a parchment are mentioned by Bartsocas (1982).
Among color fingerprints on paper from historical or archeolog-
ical contexts, we should also mention records from chiromancy
and palamoscopy (Bartsocas 1982). Latent (hidden) imprints,
which rely on human sweat, epitelia and skin fat components,
are commonly used in everyday police procedures. Discovering
and visualizing latent imprints on historical documents is an
open question. The presence of inorganic substances in sweat
(Bramble, Brennan 2000) enables (theoretically) unlimited
preservation of latent fingerprints under favorable conditions
(dry environment in a closed book). An example of a crimino-
logical study of fingerprints on incunabula (theft of historical
objects), is the work of Bialek and fellow workers (Bialek et
al. 2003). The authors obtained relatively well-preserved, and
in some cases daktyloskopically useful fingerprints. Because
they succeeded in making the prints visible using 1,2-indane-
dion (chemical reaction with amino acids), the fingerprints were
probably not ancient.

Imprints in paint on painted ceramics are reported by Primas
(1975), color imprints on ceramics were also reported by Astrom
and Eriksson (1980). These authors also suggest the possibility
of enhancing the visibility of faded bloody fingerprints using
chemical agents based on reactions of iron compounds originat-
ing from blood hem (Astrém, Eriksson 1980, 17-19).

PHOTOGRAPHIC FILM

Fingerprints from the early days of photography can be found
in the photosensitive layer of ‘negative’ photographic mate-
rial, for example photographic glass plates (Fig. 6). Chemical
compounds in sweat (chloride ions) react with chemicals from
the photosensitive layer (silver ions) and/or epidermal ridges
imprint themselves plastically (three-dimensionally) into the
photosensitive layer of gel. In both cases, fingerprints can
then (but usually not) appear on the developed positive image
— fingerprints however are magnified according to the degree
of magnification of the actual photograph. In case of contact
copying (development) from glass plates, the ratio is 1:1. Im-
prints captured during the development of the negative are also
visible on the ‘positive’ image (i.e. the photograph). It is the
same as if we were looking at the papillary terrain of the original
finger (re-positive), except it is magnified to the same extent as
the magnification of the positive image. Imprints, however, can
adhere to the developing photographic paper and these are then
negatives of actual size.

BRASS OBJECTS,
BRONZE SCULPTURES
Glossy brass objects (doorknobs, house signs, brass containers,

and so on) often carry fingerprints that formed by sweat reacting
with the brass surface. It is possible that a slightly sweaty finger
can affect the touched surface for a period of time (Fig. 7). Such
a fingerprint usually consists of rows of dots corresponding to
the sweat around the sweat pores (pori sudoriferi). These traces
probably disappear even after a slight build-up of corrosion.
Fingerprints on cast bronze and brass objects have a good
chance of being preserved. The form for the metal cast is often
a scale model made from clay or wax. Fingerprints of the maker
or his assistants can remain in the cast form and subsequently
transfer to the cast. These imprints are ubiquitous on recent
bronze sculptures. They can also be found on protected and less
corroded sections of older bronze sculptures, or on other casted
objects that were made using wax models (cf. Beneteau 2005).

CORRODED METALS

WITH COPPER CONTENT

Negatives of dermatoglyphs on corroded copper and bronze
objects (copper corrosion) represent a different category of fin-
gerprints associated with metals. Imprints of proximal members
of fingers and the palm were found on corroded Old Bronze
Age rings which were found by Tomas Berkovec (Archeology
Center, Olomouc) during a rescue archeological excavation at
Hulin — U Isidérka (Czech Republic) (Peska et al. 2005). The
rings found on the fingers of the buried individual started to cor-
rode after deposition due to moisture in the soil and the decay-
ing body. A temporary barrier against the advancing corrosion
was presented by the epidermal cortical layer of skin (stratum
corneum epidermidis) on fingers and palm of the deceased. This
part of skin has some resistance against decay because of a high
keratin content. The skin surface then absorbs the compounds
which formed during the process of metal corrosion. When the
skin eventually decayed, the negative remained on the corroded
object due to the presence of copper carbonates and a stable
environment prevailed until present (Fig. 8). Strictly speaking,
these are not imprints but casts and when the papillary terrain is
deformed, it is caused by taphonomic processes, not pressure.
Negatives are found both on the inside and outside of rings. The
negatives inside the rings partially consist of a skin imprint with
dermatoglyphics of the palm side of the proximal member of
the respective finger, and partially of skin of the dorsal section
of the finger. Negatives on the outer side of rings are imprints of
skin from the adjoining palm. The negatives are of sufficiently
high quality that sweat pores are clearly recognizable. Epider-
mis is sometimes preserved repleted with copper salts.

The presence of skin negatives on corroded metal objects
containing copper has been demonstrated (in collaboration
with archeologists Jaroslav Peska and Martin Hlozek) on other
bronze objects (not only from the Bronze Age) from collections
and new discoveries. Imprints of fingers and palms on corroded
copper or bronze objects that were put on fingers (or placed in
the hands) of the deceased are likely to be found more often in
the future.

p8[Nr1-2007]



Journal of Ancient Fingerprints

SKIN OF MUMMIES

Dermatoglyphic research in archeology is not necessarily con-
fined to fingerprints; in some cases, dermatoglyphic research
can be conducted on the skin of mummified bodies (Fig. 9).
Important mummy finds have been well investigated anthro-
pologically, but dermatoglyphic analyses are still an exception.
Most well-known mummies are Egyptian. Fingerprints of pha-
raohs (Ramses I, Seti II and Siptah) imprinted in silicon materi-
als were subject to research (Prominska et al. 1986). Mummies
from South American burial grounds (Peru) or mummies from
church crypts (e.g. Capuchin crypt in Brno) can be investigated
in a similar manner. The best preserved (for dermatoglyphic
purposes) are mummies from Scandinavian moors (the so-called
“bog bodies”). Grauball man’s hand and foot skin imprinted in
silicon was studied by Vogelius Andersen (1956). Ice mummies
are another example, i.e. “Otzi” (Otztal man from the Alps).
Bloody fingerprints have been noted on Otzi’s arrows but they
have not been dermatoglyphically analyzed as yet (Spindler
1998, 117). Mummies are extraordinarily important for finger-
print studies because dermatoglyphic characters on mummies
can be investigated in relation to other biological properties of
the human body from an ancient population. This is still only a
theoretical possibility. Mummified skin is often not preserved to
such an extent which would allow the implementation of com-
mon procedures used in forensic science to treat and reconstruct
papillary terrain of mummified tissues (Schmidt et al. 2000),
and consequently allow a dermatoglyphic analysis. Mummies
are also very rare and the research has been quite limited.

OTHER MEDIA

From our own and our colleagues’ (let us mention at least Martin
Hlozek) experience we know that fingerprints can also be found
in paint on artistic paintings, and on sculptures, on ethnographic
collections of painted Easter eggs from Moravia, and in inedible
dough used in folklore production of Moravian decorative items
(the so-called Vizovice pastry). It is very probable that with in-
creasing interest in old fingerprints, the variety of objects on
which fingerprints can be found will increase as well. However,
it can be said without exaggeration that none of the materials or
objects will ever reach the importance of ceramics in archeo-
logical fingerprint studies; ceramics have apt properties for the
creation and preservation of fingerprints, and large quantities of
pottery are often found during archeological excavations.

THE FINGERPRINT

— ASPECIFIC WITNESS OF THE PAST

The ancient fingerprint represents a specific record of human
body, which differs in various ways from the dominant source of
paleoanthropological data — skeletal remains. Different types of
fingerprints differ in the way they formed and in the relationship
of the fingerprint maker to the transfer medium, in the technical
properties of the media and the imprints, and in the degree of
preservation and legibility of dermatoglyphic characters of vari-
ous levels of differentiation. For this reason, it is useful to have
knowledge of not only dermatoglyphics and daktyloskopy, but

also of the technical parameters of the transfer media, and the
processes which affect the imprint during its “life”. In order to
emphasize the specific qualities of imprints as biological traces,
we will list the basic differences between finger imprints and
human skeletal remains. We will compare the different finger
imprints which occur on various transfer media, and then we
will attempt to uncover their main advantages and disadvan-
tages (Tab. 1).

PROPERTIES OF

ANCIENT FINGERPRINTS

On a basic level, we can classify prints into flat (analogous im-
prints on paper, in 2D, material is solid, deformation of soft
tissue) and plastic (3D, ceramics and other plastic materials,
deformation of soft tissue and material) (Fig. 3). Based on the
bending of the overall surface of the print we can classify prints
into concave — usually imprinted by the finger ball, next are
planar imprints — straight and flat where the print copies the sur-
face of the finished artifact, an extreme example being convex
prints. Based on the manner of inception of the relief of epi-
dermal ridges, on ceramics we distinguish between the molded
print — formed in a plastic environment where the epidermis
becomes imprinted into a soft but non-adhesive ceramic matter
(it is softer than the flesh of the finger), next is the additive print
which forms by adherence of the less viscous ceramic matter
from the surface of the epidermis on the prepared surface of a
ceramic artifact (Fig. 3). An actual imprint on ceramics can even
be a combination of these idealized types. Additive imprints are
most often found on the lower parts of the outer surface of pots
and they form when the pot is being removed from the pottery
wheel with a wet hand. Molding imprints are more common on
hand-molded figurines. The placement of imprints into catego-
ries based on different criteria enables us to specify the circum-
stances of their origin and modify the analysis procedure.

Visibility of the epidermal ridges depends on the material
grain-size; the larger the grains, the easier it is for the imprint
to ‘disappear’ in the structure. Sweat pores on imprints on ce-
ramics are often difficult to distinguish, but they are easier to
distinguish in wax, and regularly found on casts (plaster, cor-
roded copper). Other prints are blurred due to the huge amount
of water on the clay.

Taphonomic processes can alter the appearance, as well as the
size, of the prints. The skin of mummies desiccates, deforms,
and shrinks. Metric analysis of fingerprints on ceramics must
take in account ceramics shrinkage during the drying and burn-
ing process. Thus, accurate data about ceramics shrinkage is of
great advantage. Other media can similarly shrink and/or ex-
pand when they are being used. The shape of plastic materials
is not fixed as it is in fired ceramics, so it can be secondarily
deformed. A layer of calcium carbonate (calcite, sinter) which
can form on ceramics very quickly and can completely cover
the whole surface has the greatest influence on the visibility of
fingerprints on ceramics. Inadequate burning of ceramics often
leads to a abrasion of surface layers and a gradual abrasion of
the fingerprint.
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INTENTIONALITY

Based on intention of the print maker, prints are classified into
intentional, most often thumbprints being the maker’s signa-
ture, and unintentional or accidental prints, where their owner
did not intend to leave them behind and/or was not aware of
them (cf. Cummins 1941). Intentional prints are usually more
complex and represent an interesting cultural phenomenon (i.e.
a signature).

The largest proportion of unintentional prints are small, frag-
mentary prints. These prints are in a different category to the
prints usually studied in dermatoglyphics. They are also (usu-
ally) of insufficient quality for daktyloskopic purposes. Most
fingerprints, however, can be identified with little experience
based on the characteristic patterns (or its components) of epi-
dermal ridges. Studying such small prints is, however, more
limited by the fragmentation and incompleteness of natural bio-
logical units (hand, finger, inner surface of finger), than skeletal
remains.

Because most prints on ceramics and other transfer media are
accidental, the development of analytical methods should focus
mainly on them. Intentional and unintentional prints vary not
only in size and completeness, but also in the sections of fingers
and palms which become imprinted. During the molding pro-
cess (ceramic clay or wax) we use fingers as tools so we usually
imprint different areas of the papillary terrain than when we

Fig 9 Skin with epidermal
ridges from the inner sur-
Jace of second toe of the left
leg — found on a mummy of
a young female from Pom-
pei (Professor Vojtech Suk's
collection, 1879—1967, De-
partment of Anthropology,
Faculty of Science, Masaryk
University, Brno, Czech Re-
public).

use the hand for locomotion (in tree branches), grasping objects
(drinking from a cup) or touching a surface (pressing a doorbell,
imprinting a thumbprint as a signature). During grasping, we
often leave a trace of the center of finger balls (pads), during
touching - the fingertip, and during molding of a plastic material
»from free hand* — the peripheral areas of the papillary terrain
of'the finger and the palm papillary terrain. Hand biomechanics
and the method of use during the inception of the imprint affects
which particular part of the hand becomes imprinted, and the
size of the imprint.

THE FREQUENCY OF IMPRINT OCCURENCE

ON TRANSFER MEDIA

The discovery of the imprint on an archeological artifact is often
in itself an interesting phenomenon. It can also be interesting to
look at the processes where imprints become preserved on some
media but not others, and also how on the same media, imprints
will be preserved in one archaeological culture, but not in anoth-
er. This can be important when studying ancient technologies,
taphonomy or during cross-checking of some archeological
procedures (e.g. sampling). If we want to proceed further, we
need a larger number of imprints. The total number of finger-
prints (the probability of finding fingerprints) is important for
any statistical evaluation, for instance, when comparing derma-
toglyphic features. With an increasing number of imprints, there
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is a higher chance of finding larger imprints which hold more
information for dermatoglyphic and daktyloskopic studies.
Thus, frequently occurring media which also tend to record fin-
gerprints are the best. This criterion favors ceramics over other
media. Even though ceramics are the most common media in
archeological collections (so the largest number of fingerprints
are found on ceramics), other media should not be overlooked.
The properties of fingerprints on minor transfer media offer an
opportunity for examining connections and comparisons which
are nor present on fingerprints found on ceramics.

THE TIMING AND THE CONTEXT

OF FINGERPRINT FORMATION

Awide range of fingerprint transfer media also widens the range
of interpretations of fingerprint origin, i.e. the time period when
the imprint formed, the identity of the maker and the time when
it formed. In general, fingerprints speak of the moment when
the owner of the friction skin was in direct physical contact with
the medium, when the recording of a print was possible: the
ceramic clay was plastic, the dye was liquid, etc. The number,
placing and the arrangement of fingerprints, their size, legibility
and other properties related to the traceological event in which
the prints are found, are generally traces of activity of a human,
who left the prints. This certainly cannot be said about the plac-
ing and the mutual relationships in skeletal remains (at least in
a standard burial). Compared to skeletal remains, the finger-
print has a unique property that it combines human biology and
culture. In other words, the print is a record and thus an abso-
lute proof of the temporal-spatial unity of the concrete biologi-
cal human form (dermatoglyphics, hand morphology ....) and
concrete cultural form (dye, ceramics ...). With studying skel-
etal remains, this is usually completely out of question, except
maybe for an arrow lodged inside a skull, but that too belongs
to an enemy and not the person killed. (Known exceptions are
negatives in corroded metals containing copper and mummies.
In these cases, the imprints belong to deceased individuals and
their preservation was possible through natural or artificial pro-
cesses which, strictly speaking, are not related to the activities
ofthe people we are studying.) Due to the differences among the
various types of media, the likelihood of the contemporaneity of
the objects under study, and the imprints on them, is uncertain.
For instance, we can say: “A particular human with these bio-
logical characteristics was touching this pot during the time of
its inception”. Without reservation, we relate a single pot from
the thousands present to a single person from the thousands of
possible people, to an exact time, regardless of how much time
has passed since. Without a doubt, a plastic imprint on ceramics
originated during the process of making a ceramic object from a
soft material, while a color fingerprint on the edge of a medieval
book page is not necessarily connected either to the parchment
maker, the bookbinder or the scribe; it could have been created
at any later time. Close interdisciplinary collaboration of vari-
ous sciences and technical fields can provide the solution.

THE ANCIENT FINGERPRINTS

PARADOX

Skeletal remains from human burials speak of people who did
not continue to age because they died. There is a great variabil-
ity in the causes of death, burial treatment and preservation of
skeletons. We do not have control over these factors and inves-
tigating an ancient population based on skeletal remains (e.g.
using mortality tables) gives us a skewed, distorted image of the
life ways and the biological properties of the living population;
living people of certain ages are those that are not available for
study (the so-called osteological paradox, Wood et al. 1992).

Unlike in skeletal remains, fingerprints belong to people who
were still alive (apart from the two mentioned above: negatives
in corroded copper and mummies), and there is no information
about their death in the imprints. The fingerprints of living peo-
ple also give a distorted, selective view but in a different sense to
skeletal remains. This “ancient-fingerprints paradox” is analo-
gous to the osteological paradox. The imprints allow us to study
only those individuals who came into contact with the transfer
media. Thus, finger imprints on various media come from het-
erogeneous groups of people. Fingerprints on the photosensitive
layer of glass photographic plates most likely belong to people
who were developing the photographs in the dark room. The
corrosion of bronze rings captures negatives of dermatoglyph-
ics of people who were buried — individuals who were either
wealthy and/or of high social status, and also only in cultures
where the placing of rings in graves was practiced. Fingerprints
on written documents usually belong to people who were ei-
ther literate or who were present in educated circles. In most
historical cultures this involved a very small, selected segment
of the population. Fingerprints on ceramics belong mostly to
those who were concerned with the manufacture of the ceramic
objects. However, in some archeological cultures it could be all
able individuals (domestic handicraft), in other cultures only a
selected few specialized craftsmen (cf. Primas 1975), who may
have themselves been related by marriage or birth. As a result of
various political changes and ethnic movements, the craftsmen
may be a separate ethnic group with respect to the majority of
the population (cf. Astrém, Eriksson 1980).

The print does not necessarily have to belong to the creator
of the ceramic artifact. The manufacture of ceramic items and
the craft character of pottery permits the assumption that the
product was likely to have been physically touched only by its
creator, or a limited number of creators, regardless of the num-
ber of prints present. However, as various people may have been
present in the workshop during the manufacturing process, in-
cluding assistants and sometimes people present by chance, we
can never be absolutely certain that the fingerprint belongs to
the object maker. Furthermore, many various types of ceramic
objects did not originate in the classic workshops: ritual ceramic
artifacts, kiln brick clay, etc. Therefore, we are concerned with
the owner of the print, not necessarily the manufacturer or cre-
ator of the artifact.

p 11[Nr1-2007]



Journal of Ancient Fingerprints

molded figurines).
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Table 1 Summary of the most important transfer media of ancient fingerprints and the relevant properties of fingerprints as they
relate to the transfer media.

*1* The question of contemporaneity of the medium being inscribed and the
medium used for inscription (paper and ink).

*2* The imprint which was formed during the manufacture of the ceramic piece
is a trace of its maker. Other imprints can belong to assistants or to individuals
present by chance. In each case, the people who left their prints behind were
present during the manifacture of the ceramics.

*3* The contemporaneity of the creation of the object (e.g. wax seal) with im-
prints is related to the maintenance of the (medium) plasticity even after the
creation of the object.

*4* If the ink and the paper are contemporaneous, the author of the fingerprint
can be the text writer, but this need not to be the case. It does not have to be
related to the manufacture of the paper.

*5* The originator of the fingerprints may have been the author of the photo-
graphs, but this need not to be the case. The imprints do not have to be related to
the manufacture of the photographic plate.

*6* Various parts of the hand and fingers, depending on if the imprints are traces
of molding or grasping; in the case of amorphous pellets, the imprint of papil-
lary terrain could be a leg imprint.
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THE RELATIONSHIP BETWEEN THE NUMBER

OF IMPRINTS AND THE NUMBER OF INDIVIDUALS
The number of prints does not speak of the number of individu-
als; twenty prints on one ceramic artifact can indicate twenty
individuals or twenty prints of the same area of the papillary
terrain of one person, or any combination of these. Moreover,
depositional and post-depositional processes affecting pots can
break up natural imprint groups (e.g. 1 pot = 1 potter). This ap-
plies to all multiple imprints. Only imprints in corroded metal
objects (rings), and the skin of a mummy are always originals.
These specific cases also bring about certain complications dur-
ing the evaluation and use of data when making group compari-
sons. Although we are evaluating human biological character-
istics, it is not quite clear, exactly who should be statistically
considered to be a biological and therefore a “natural” repre-
sentative individual. When making population comparisons us-
ing a single parameter it is necessary that every individual is
assigned a number. A single individual can only have one femur
sinister, while a large number of prints can be produced using
a single region of the papillary terrain. One individual should
thus be represented by a central tendency value of a given char-
acteristic from all the prints on an artifact (as long as the given
characteristic can be averaged). However, we do not have the
certainty that all the prints on an artifact belong to a single in-
dividual. In this case, the mean value represents two or more
individuals which is an unacceptable situation from the view-
point of biological comparisons and interpretations. Moreover,
even artifacts are often incomplete and there is a risk that we are
evaluating two unrelated parts of the same pot as two separate
artifacts (i.e. individuals), but the prints actually belong to a
single individual. On the other hand, a print can be considered
as a statistically representative individual. Every print is an in-
dependent event and, if not biologically, then at least in terms of
traceology, can be considered a “natural” individual. Then we
could be comparing assemblages which could have a compa-
rable number of “individuals”, but can have completely differ-
ent number of actual people who left the imprints. This situation
cannot be prevented even in the aforementioned situation (1
artifact = 1 individual). The resolution of these difficulties will
depend on the needs of the particular research question. It would
still be useful to advance some generally acceptable protocol for
bridging the blurred hierarchy evident in fingerprint samples.
Such protocols include, for example, methods for estimating
the maximum and minimum number of individuals (humans)
in a sample. In the simplest case, the decision that would need
to be made is whether the prints on one artifact belong to one
or more individuals. To make this decision, it is necessary to
have knowledge of the maximum intra-individual variability of
particular dermatoglyphic features.

CONCLUSIONS

Ancient fingerprints can be found on a plethora of differ-
ent materials. Ceramics is the most prominent transfer media
but other media can also be important with respect to specific
properties and circumstances of fingerprint formation. With the
increasing awareness of ancient fingerprints, the types of mate-
rials which record fingerprints is likely to increase. The prereq-
uisite for preservation and discovery of ancient fingerprints is
close collaboration of archeologists and museum workers (con-
servators, museologists). It is these people who are most likely
to notice prints during their daily routine activities. A careful
approach to cleaning and restoring artifacts and an awareness
of the existence of imprints can greatly aid the progress of an-
cient fingerprints studies. Due to the various properties of the
transfer media, collaboration with other specialists (chemists,
physicists) is necessary.
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Unintentional
artefacts: fingerprinting
material culture

Kimberlee Sue Moran
Forensic Archaeologist, Institute of Archaeology, London

Abstract

Fingerprints are an incredible re-
source to archaeologists that remains
untapped by the academic commu-
nity. A technology that has existed for
nearly a hundred years may provide
considerable information concerning individuals, so-
cio-economic roles, and relationships between com-
munities. As an unintentional artefact within material
culture, fingerprints contain intrinsicdataand actas a
means of identification. Whilst their role as a biomet-
ric “signature” has yet to be utilised, current research
demonstrates their value to our understanding of ma-
terial culture.

INTRODUCTION

Material culture is the “meat” of archaeology. For as long as
human societies have been documented, their members have
been producing tools, weapons, utilitarian objects, ritualistic
objects, and objects of aesthetic value. Some archaeologists
would argue that the more “civilised” a society becomes, the
more “stuff” it produces both in quantity and variety (Kingery
1996). This is material culture and this is what archaeologists
depend on in order to piece together the daily lives of individu-
als. Like evidence to a detective, material culture provides clues
to the status, occupation, values, and lifestyles of the people
within a particular civilization.

In most instances, the material culture excavated by archaeol-
ogists is rubbish. They are the broken objects, objects deposited
during ritual or objects abandoned for whatever reason that are
later found in the name of academic study. Whilst the recovery

ofthese objects was probably never intended by those who pro-
duced them, the objects themselves were certainly intentionally
made. Whether it is a stone tool for butchering an animal or a
pot made to transport wine, material culture is driven by inten-
tion, and to some extent, necessity. There is a need for the tool
or a need for a purpose-made container. Material culture is full
of intentional artefacts. But what do humans leave behind un-
intentionally? Are there artefacts produced without a need or
intent behind them?

In 1920, Dr. Edmond Locard coined his now-famous Principle
of Transference or Exchange. To paraphrase, the principle states
that “whenever two things come into contact they leave a trace”
(Locard 1920). Applying this to material culture, if an individ-
ual comes into contact with an object, he or she will leave an
unintentional trace on that object. Such traces include remains
of DNA and fingerprints. Whilst DNA is easily contaminated
and degraded, fingerprints, if left in the right medium, may be
preserved for thousands of years. These unintentional artefacts
can provide a wealth of information to the researcher, adding to
our knowledge and understanding of material culture.

OCCURRENCE OF FINGERPRINTS
INARCHAEOLOGICAL CONTEXTS

A fingerprint is a mark left behind by the friction ridges of
the hands. There are two types of fingerprints: latent prints that
are invisible, left behind in sweat, and plastic prints that are
left behind in another medium. An individual’s fingerprints de-
velop six weeks after conception and are one of the last things
to decompose. Fingerprint patterns and minutiae do not change
during life and no two people, not even identical twins, share the
same fingerprints.

Latent fingerprints, by their very nature do not survive. Even
in amodern crime scene scenario, fingerprints must be collected
as soon as possible before there is the opportunity for them to be
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wiped away. In an archacological context, whilst the preserva-
tion of a latent print is not completely impossible, the circum-
stances required make it highly unlikely.

In contrast, plastic prints do have a high survival rate. In the
production and interaction with material culture, any tacky sub-
stance such as clay, wax, grease, or paint will hold a fingerprint.
It is then the depositional circumstances that will determine
whether that fingerprint survives archaeologically.

One of the best substances for preserving fingerprints is clay.
On pottery numerous instances of fingerprints have been docu-
mented. Fingerprints are left under two circumstances: either
unintentionally as the clay is moulded into the desired shape
or as fingertip or fingernail impressions, utilised as a form of
decorative design.

Another high volume object made in clay is mud brick. In
the ancient Near East, the majority of all structures utilise mud
brick construction. Often bricks are stamped with the name
of the authority responsible for the erection of the new struc-
ture. In the same way, fingerprints will “stamp” the brick with
the individual responsible for shaping it. A good example is
an Elamite brick dating from the Middle Elamite period, 1450
—1100BC (Bailey 2003). The faint friction ridge impressions
occur along the edges of the object only; the top of the brick
contains cuneiform writing. As is the case with many clay arte-
facts, whilst the object may have been completely covered with
fingerprint impressions as it took shape, the finishing of the item
with either text or a seal impression will eradicate some or all of
the fingerprints. This is particularly true in the case of sealings
and tablets. Whilst the potential for fingerprint remains is very
high, any fingerprints that do survive the process of writing or
sealing tend to be located on the edges of the object. However,
if the object is deemed unimportant, such as a practise tablet or a
seal thrown together quickly, less finishing occurs and therefore
more fingerprints.

As mentioned earlier, fingerprints are one of the last things to
decompose. One of the reasons for this is that the ridges of the
hands and feet are present through every layer of the epidermis
and are also visible via the papilla of the dermal layer. Mum-
mified remains, such as those from ancient Egypt, have a very
high potential for fingerprint remains. Whilst very few cases
have been documented in archaeology (Lambourne 1984), the
use of fingerprints with desiccated or mummified corpses and
cadavers is wide-spread in forensic science.

Finally, a remarkable case is a jar of Roman face cream un-
earthed in 2003 in Southwark, South London (BBC News
2003). The jar itself was sealed and had remained unopened.
Inside, the cream was still moist and contained a clear finger-
print. Whilst this is an exceptionally rare case, it perfectly illus-
trates both an unintentional artefact and the possibilities within
plastic fingerprint preservation.

Plaster is a common substance found in the archaeological
record and has the right qualities for fingerprint preservation in
that it is a tacky substance that hardens as it dries and can last for
thousands of years. However, to date, no record of fingerprints

found in plaster exists. Other substances found in archacologi-
cal contexts and containing the potential for fingerprints include
ink, paint, and one widely used in forensic scenarios: blood.
Most plastic prints from crime scenes are found in blood. Blood
residue certainly survives into the archaeological record, but no
documented cases of bloody fingerprints exist. With any sub-
stance, the lack of noted fingerprints does not necessarily mean
that fingerprint remains are not present or could not be found
in the future. As will all the mediums noted above, mention of
fingerprints is the exception, not the norm, mostly due to a lack
of awareness on the part of the archaeologists. However, as the
field of forensic science has gained general popularity in the
past decade, the mention of fingerprint remains on archaeologi-
cal objects has greatly increased.

FINGERPRINTS
—WHAT CAN THEY TELL US?

Fingerprints on an object can provide a wealth of informa-
tion. However, the fingerprint itself does not actually contain as
much data as one might expect. Whilst many studies have been
conducted attempting to define gender and ethnicity through
fingerprints, the research has proven inconclusive and at times
almost suspect. Studies into intelligence level based on finger-
print patterns, when linked to those of gender and/or ethnicity,
can lead to dangerous assumptions (Asbourne 2005).

Fingerprints, on their own, can reveal a few details about their
owners. One such detail is handedness. The arc of the friction
ridge flow will indicate which hand was used in the making of
the object. The dominant hand of the individual is the “doer” of
an action and the non-dominant is the “supporter.” Some simple
deductive reasoning will then indicate which hand was being
used and thus the handedness of the individual.

Ridge pattern and flow will also determine what part of the
hand the imprint is from, which finger, or what part of the
palm.

Finally, a fingerprint impression may provide an estimate of
an individual’s age. Whilst a fingerprint pattern does not change
during life, it does expand. The distance between ridges will
increase over time, and some studies suggest that certain ages
have a standard width between ridges (Kralik & Novotny 2003).
However, this does assume an average hand size that might not
apply to people in antiquity. Also, in the case of clay objects, the
fingerprint may be distorted by the movement of the clay.

The main power of fingerprints lies in their ability to act as the
surest means of identification, even more accurate than DNA.
As mentioned before, no two people will have the same fin-
gerprints, but identical twins will have the same DNA. The
uniqueness of fingerprints lies in the variations of the ridge
paths, known as minutiae. Minutiae provide the “points of
comparison” used to compare two sets of fingerprints. The pos-
sibility that two different fingerprints would share the same four
points of comparison in the same position is 1 times 10 to the
27th power (Wade 2003). In addition, only a partial fingerprint
can provide a match as long as there is sufficient quality of mi-
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nutiae present.

The ramifications for archaeology and our understanding of
material culture are huge. Imagine if an unearthed artefact is
found with a label on it saying, “made by Joe Smith, 25, scribe
responsible for recording king lists.” Essentially, that is what
a fingerprint could do. The fingerprint is a signature. It can
indicate age. And if several objects are found with the same fin-
gerprint, it can reveal the individual’s role, employment, status,
and life span. If two objects with the same fingerprint are found
at different sites, then there is concrete evidence that the two
sites have some sort of relationship with each other, whether it
is through trade, people migration, etc.

A CASE STUDY
FOR FINGERPRINTS

A new, and still unpublished, study provides an excellent ex-
ample of how fingerprints can contribute to our understanding
of material culture (Jdgerbrand). 3,000 pot sherds from a Neo-
lithic site in Sweden were examined for fingerprint remains.
The sherds are from a pitted-ware culture meaning that the ce-
ramics are characterised by pits or hollows as a form of decora-
tion. These hollows are made by applying pressure with the tips
of the fingers. The pits vary in size from 3 mm to 8mm.

By applying fingerprinting techniques, the researchers have
determined that the pits are predominately made using the index
finger; however, some utilised the ring finger. Other finger-
prints on the vessel indicated that the maker would hold the ves-
sel with his left hand, wipe the vessel smooth, and then make the
decorative pits with his right hand. Eleven of the fingerprints
were then selected for age determination. By measuring the dis-
tance between ridges, eight of the fingerprints were found to be
made by someone between the ages of 11-18, two were ofan 11
— 12 year old, and one was 19. This indicates that ceramic mak-
ing, or at least the decorative aspects, was a role for teenagers.

CONCLUSION

Whilst the role of fingerprints as a means of identification
has yet to be exploited, the intrinsic data within fingerprints
is beginning to be utilised. As researchers spread the word of
the value of fingerprint information, there is hope that, in time,
more and more archaeologist will recognise, note, and record
any fingerprint remains as part of their data collection. As the
case study above demonstrates, exciting findings may result.
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Abstract

Archaeologists often find fingerprints
on ancient artefacts. But they are sel-
dom properly documented and there-
by useless for other scientists.

This lack of documentation depends
on lack of standards and methods. In this article sev-
eral new standards, methods and even forms are sug-
gested.

INTRODUCTION

Fingerprints is one of the most used pieces of evidence in
criminal forensics. It has been used in courts for over a cen-
tury to convict thousands of criminals all over the world. The
patterns formed by the papillar lines on fingers and palms are
unique. Not two patterns are the same on two persons, twins or
even on two fingers of the same hand (von Schultz 1924:143,
Eriksson & Rispling 1964:34, Olsson 2000:6). The probability
for two fingerprints to be exactly the same is 1 in 2 980 232
769 250 000 000 000 000 000 000 000 000 000 (Ljungqvist
1991:6).

Fingerprints are mostly found in ceramics and if the clay
have the right texture and consistency they will be preserved
all over the surface. If no fingerprints are found on ceramics it
is most likely that they were removed by the potter in the final
phase before the actual burning (Cummins 1941:401). In the
archaeological material there are vast quantities of preserved
fingerprints (Lindholm under production. Unfortunately only a
handful have been properly documented. The reason for this is
most probably that the archaologists don’t know any methods
and has no standards to do the documentation properly. In this

article some standards and methods are suggested.

HISTORY

The very first archeologist who documented fingerprints in
ceramics was William Frederic Badé¢ during his excavations in
Tell en-Nasbeh 1927 in present day Israel. The excavation un-
covered so vast quantities of ceramics that the dig was described
as “chaotic” and no layers could be defined. On the handles on
pots and on the inside of lamps a criminal forensic expert hired
by Badé found hundreds of fingerprints. These were so well pre-
served that the expert could show that all the ceramics was made
by the very same potter. This made it possible to conclude that
the whole site only was occupied during a short time (Astrém
1969:1, Branigan & Papadatos & Wynn 2002:49).

In the field of archaeology the most successfull use of finger-
prints have been in the study of the working methods of pot-
ters. The different patterns formed by the papillar lines are more
frequent on some fingers than on others, thus makes it possible
for an expert to positively conclude which finger that made the
imprint (Eriksson & Rispling 1964:172). When the archaeolo-
gist knows which finger that was used the working methods of
the potter can be shown (Mohr 1981:23).

A fingerprint close to the base of a Cypriotic Bronze Age
bowl from Enkomi showed the archaeologist that the potter held
the bowl with his hands when it was dipped in paint (Astrém
1969:3).

Another area in archaeology where fingerprints have been
used successfully is in the determination of the age of the pot-
ter. Even though the patterns formed by the papillar lines are
exactly the same from birth until death, the distance between the
ridges of the papillar lines changes. This ridge breadth widens
from during childhood and stabilizes when we are adults (Kamp
etal 1999:309, von Schultz 1924:171).

By carefully executed measurements the average ridge
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Figure 10.When searching for fingerprints on ancient artefacts itisim-
portant that the light source is in a 45° angle. An ordinary office lamp
is sufficient.

breadth can be calculated and by inserting this into formulas it
is possible to get the estimated age of the person who made the
imprint (Kralik & Novotny 2003B:129).

This method has been used on the world’s oldest ceramics, ca
25 000-35 000 BP, from Dolni Vestonice. Measurements on 56
fingerprints from 29 sherds showed that the imprints had been
made by 12 year old children (Kralik et al 2004:21).

These measurements can be made on fingerprints as small
as 3-5 mm (Kamp et al 1999:3091Y). This means that even the
smallest trace of papillar lines on archaeological material is im-
portant and should be documented.

DOCUMENTION OF FINGERPRINTS
IN CRIMINAL FORENSICS

It is in the justice system and in criminal forensics that the best
experiences of documentation of fingerprints have been made.
Most of the fingerprints that forensic experts document are ac-
tual ”’prints”, substances from the pores of the fingers which has
been left on objects. These prints are only preserved for days or
months (Astrom & Eriksson 1980:18).

The most important documentation method used by the police
is photography. The fingerprints are photographed wether they
are developed with the help of powder, chemicals or secured
with tape or casts. It is always these photographs that then are
used to make identifications. When photographing a print it is
always in natural scale 1:1 (Kriminalteknik nr 4:2000:13).

During the photography it is important that an id-tag” is in-
cluded in the picture with a scale, reference-number, date, ini-
tials of the photographer and where the print was discovered
(Wade 2003:71ff).

When it comes to imprints, which is made by the finger in
plastic materials, the police usually make a cast. A widely used
material is Mikrosil which has a chewinggum-like consistency.

T

Figure 11. Closeup image of aimprint of a finger on a ceramic sherd
from the Stone Age-site of Gullrum in Sweden. This image was taken
with a Sony digital camera.

In other cases silicone, plaster or dental material are used (Rajs
et al 1990:10ff). The majority of these materials contaminates
or destroys the object where the imprint was found (Miroslav
Kralik mail 041123).

The fingerprints found by archaeologists are, with some un-
usual exeptions, imprints and not actually prints.

DOCUMENTATION OF
FINGERPRINTS INARCHAEOLOGY

In archaeology there are no standards or methods to document
ancient fingerprints. In an excavation everything is methodi-
cally documented: exactly where the artefacts were found, the
size and shapes of the artefact and often numerous photographs.
In some cases the objects found are photographed next to a mea-
surement-scale or ruler which shows centimeters or inches.

During excavations of a Minoan gravefield and a small vil-
lage on Crete 97 fingerprints was found on some of the 16 000
ceramic sherds. The fingerprints was documented with forms
where information about every fingerprint was registered. The
prints was also photographed with a mm-scale (Branigan & Pa-
padatos & Wynn 2002:50f).

The swedish archaeologist Paul Astrom have made several
welldocumented studies, starting in the late 1960s. Most of the
investigations have been done in cooperation with leading ex-
perts on fingerprints from the swedish police. During a study
of 1 400 myceanian writingtablets made of clay, fingerprints
was found on 80% of the tablets. The expert Karl-Erik Sjoquist
documented the fingerprints with photographs, he placed a mm-
scale and a id-tag next to the prints (Sjoquist & Astrom 1985).
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Fig 12. Fingerprint on a Stone Age
sherd from Siretorp, Sweden.The
arrow shows where the imprintis lo-
cated. ted Ware culture.

SOME STANDARDS WHEN
DOCUMENTING FINGERPRINTS

The documentation of ancient fingerprints must begin in the
field, during the excavation. This means that the archaeolo-
gists must start looking for fingerprints the second the artefact
are unearthed. To search all the finds after the dig simply takes
to much time. Searching through five kilograms of ceramics
takes about one hour for two persons. An excavation which has
yielded 200 kilograms would take at least one week, probably
two, to search.

And since one single fingerprint can give more information
about the ancient human than most other artefacts the impor-
tance of seraching for, and documenting, fingerprints cannot be
stressed enough.

It is important that every artefact with a fingerprint, whether
it is made of gold or clay, are registered as a find and given
a number. If a sherd is documented and then just put among
thousands of other sherds it is extremely difficult for another
scientist to find it in order to verify it.

Every fingerprint that is found should be photographed and
in the picture there must be a scale which is detailed, the best
scale to use is millimeter. Of equal importance is to have an id-
tag, figure 15, in the picture which shows location, date and the
reference/registration number.

The photographs can be taken with a 35 mm system camera or
a digital camera. It is important that the picture is taken directly
from above and that the print is in the center of the picture, this
prevent the image from distortion of widescreen lenses.

Fig 13. A photo of the backside of the
sherd in figure 12.This photo shows
the typical pitts of vessels from the Pit-

Fig 14. An arrow is a good graphic

symbol to show where on the artefact
the fingerprints is located.
Location

. ; ; 17 ........ E ............................

g/////l///////////////////////////////////////////////////////?///////7

—

Fig 15. Aniid-tag used during several
studies of fingerprints in Sweden.

The higher resolution the image have the better it is. In a well
preserved imprint it may be possible for the expert to find de-
tails in the pores that forms the papillar lines. These are smaller
than 0,1 millimeter. This precision are presently not even used
by criminal forensics but may be used by archaeologist in the
future.

When there are many fingerprints to document it is important
to write information about every picture taken in a photo-jour-
nal. When photographing ceramic sherds this is even more im-
portant as many sherds are nearly identical.

Every fingerprint should be documented with 4-5 images;
several closeups of the print, several images where the whole
artefact is shown (put an arrow which points to the exact loca-
tion of the fingerprint, figure 12) and one final picture showing
the “backside” of the artefact (figure 13).

It may not seem important to take photos of the back of the
artefact but in one study of pitted ware ceramics it proved vital.
The ceramics were from the Stone Age location of Siretorp,
Sweden. In the study, a large number of imprints of fingers were
found on a large number of sherds. Furthermore, all the imprints
on the sherds were found on the inside of the vessels. When
studying the photos it became obvious that the imprints were
located exactly were the characteristic pitts of this ceramics had
been made (Jagerbrand & Lindholm & Sjoquist 2006:1ff).

Arrows (figure 14) makes a good visual effect to illustrate ex-
actly where on a artefact the imprint was found. Arrows can be
made of paper or purchased by suppliers of forensics products.
The arrows used by the police are 60 mm long. Be sure to place
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Fig. 16
Print No:
Documentation of fingerprints
State:
County:
Site:
Closeup
photo in scale 5:1 (500 %)
Reg No:
[this frameis 150 mm x 100 mm]
Date: Excavator: seale of photo:
In charge: Artefact stored:
B IS

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

photo of artefact

Scale of
photo:

[this frame is 70 mm x 60 mm]

[this frame is 85 mm x 60 mm]
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the arrow on the same height as the fingerprint when you take
photographs as it is easier to focuse the lens on the arrowhead
than on the print itself.

When the fingerprint is properly photographed, all the infor-
mation about the print must be documented on a form. You are
free to use the form shown in figure 16 (front) and figure 17
(back). The front is designed to be used by the archaeologist in
the field, and on the back there is plenty of room for a fingerprint
expert to write down his observations. On this form the photos
can be glued on the paper or digitally inserted with photoshop.

If the documentation is made with a digital camera it is im-
portant that the date is properly set in the camera. If you keep a
detailed photojournal you will know when the picture is taken
and with an accurately timelined picture it is easy to find it on
your computer.

COOPERATION
WITH THE POLICE

When large amounts of fingerprints are found, there is a real
possibility that many of them are made by one individual. This
cannot be determined by an untrained archaeologist but must be
done by an expert with years of experience. These experts are
only found in the police force.

This makes it necessary for excavators and other archaeol-
ogists to cooperate with the local or national police. In some
cases it is possible to get the help of a retired police expert who
may have a interest in history and in other cases a more formal
cooperation between the police authority and the excavator is
necessary.

When it comes to search for fingerprints on artefacts there is
no real need to hire experts. This can be done by archaeologists
in the field or in the vast collections of the museums. How to
learn to identify a fingerprint on an artefact only takes minutes,
but to learn to identify a specific pattern and then to determine
the exact finger takes years.

In an ideal situation the archaeologists gather all the finger-
prints they have found during a dig and then consults an expert
for a day or two. This is how we an build a team who investi-
gates the mystery of ancient fingerprints, a team that I would
like to name “CSI BC”...
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