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ARCHAEOLOGISTS HAVE LONG KNOWN 

that fi ngerprints occur on ancient 
pottery, sculpture, tablets, clay disks, 
bricks, and other small clay objects, 
where they had been imprinted when 
the material was fresh.

Since the 1960s, the study of ancient 
fi nger and palm prints developed in fi ts 
and starts. Following advances in foren-
sic print research (dactyloscopy), early 
work on ancient prints initially strove 
to distinguish individuals who left 
prints. Another line of research tried 
to assess the “ethnicity” of printmakers 
based on print patterns—particular 
combinations of ridge characteristics 
that make up the whorls, loops, tents, 
and arches of prints. However, the link 
between biological heritage and print 
patterns has not been established, even 
genetically, making it extremely dif-
fi cult to use prints to investigate past 
population interactions or movements. 
Since the groundbreaking studies in 
dermatoglyphics (i.e., study of skin 
markings) in the 1990s, demographic 
reconstruction has been a third objec-
tive of ancient print research.

While skeletal evidence provides age- 
and sex-specifi c patterns of mortality, 
print data can be used to model the 
age- and sex-specifi c patterns of par-
ticipants involved in ceramic produc-
tion. Reconstructing a demographic 
profi le using prints relies on the study 
of ridge breadth and density. Ridge 
breadth is the width of one ridge; it 

increases with age until hands stop 
growing, but can further increase as a 
result of intensive, repetitive activities 
that impact how robust hands and fi n-
gers are in adults. Ridge density is the 
number of ridges in a given area; it dif-
fers between the sexes, as males tend 
to have lower density than females.

Although ridge breadth and density 
have been related, respectively, to age 
and sexual dimorphism in humans, 
the application of dermatoglyphics to 
archaeology is not without problems. 
Because ridge breadth increases con-
sistently with age but varies among 
fi ngers, analysts always consider varia-
tion and a degree of error, presenting 
age as a range. Most estimated ages 
are treated as mid-points in a fi ve-year 
range (i.e., 2.5 years on either side of 
the mid-point). Also, these are esti-
mates of biological age, and the age 
onset of puberty, rapid growth, or 
robust hands ( from intensive labor) 
can make it diffi  cult to distinguish 
older adolescents from all adults.

As for ridge density, studies have 
found that females globally have more 
ridges than males in a given area. But 
low values for females and high values 
for males do overlap in modern popu-
lations. Th e study of ancient prints, 
therefore, should interpret ridge den-
sity values according to the probability 
they are male or female. Th ere is no 
universal formula for this because the 
actual values distinguishing males and 

females vary among broad populations. 
Th is has to do with biological diff er-
ences in the size and stature preva-
lent within diff erent populations. Th is 
means that we must compare ancient 
populations to the most appropriate 
modern communities to more confi -
dently distinguish males from females.

A third and rather important issue 
is the medium on which we fi nd prints. 
Ancient prints are best preserved on 
fi red clay objects. All clay shrinks 
when it is fi red because free water in 
the clay evaporates. So archaeologists 
cannot use their direct measurements 
of ridge breadth or density to estimate 
age or sex. If potters added anything 
to a raw clay (e.g., grass, bone, shells, 
or grit), this can decrease how much 
the clay shrinks. Without this correc-
tion, even if it is a small one, analysts 
will over- or under-estimate age or sex, 
which potentially can lead to errone-
ous interpretations. It is therefore nec-
essary to understand the clays used by 
ancient potters.

Improvements in methods and 
correction factors have provided new 
rigor to age and sex profi les for prints 
on ancient pottery. A few recent stud-
ies have attempted to push beyond 
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the conclusions that can be made 
from the study of demographic pro-
fi les. Both John Kantner’s team work-
ing in the Chaco Canyon region in 
the American Southwest and our own 
work at Tell es-Safi /Gath in Israel have 
attempted to use the fi ngerprints from 
pottery to provide insights into the 
labor force involved in production and 
the learning of the craft.1

Th e pottery remains used in our 
analyses of 150 prints from Tell es-
Safi /Gath derive from the fi nal Early 
Bronze Age III occupation of a domes-
tic neighborhood (i.e., Stratum E5) 
that was continuously occupied over 
a hundred-year period (c. 2700–2600 
B.C.E.), during which Gath was an 
urban center and home to a city-state. 
We argued that the age and sex data, 
the number of prints, and their place-
ment on vessels indirectly teaches us 
about labor organization because the 
prints give some indication of who 
and how many people were involved 
in shaping and handling pottery. Th is 
stage of manufacture is very short—
between when clay is wet enough to 
be worked and fi rm enough to hold 
the shape and potentially receive cut 
decoration and applied clay pieces, 
such as a handle or spout. Th e shift 
from a wet to leather-hard state is 
when most prints are impressed on 
the surface of objects.

At Tell es-Safi /Gath, we found 
that adult and adolescent males and 
females left prints on most types 
of vessels, both on the interior and 
exterior; children’s prints were iden-
tifi ed only on handles. Adult male 
prints were only found on the bowl 
and juglet in our sample. Th is means 
that pottery-making was not a solitary 
aff air; it was not limited to adults or 
highly experienced potters. Rather, the 
presence of prints made by younger 
and older individuals on the same 
vessels leads us to think that younger, 
less experienced potters were being 
instructed in the craft. Young children 
were not involved with any operations 
that would aff ect the use of the vessel, 
because the handles on large storage 
jars were for manipulating, not lifting.

Counterfeit Currency
ALTERING CURRENCY  has taken many forms throughout history. Coun-
terfeiting is certainly the most well known, though creating a fake coin 
from scratch isn’t the only way. Anyone can engage in the illicit practice 

of altering currency—from kings the likes of Eric V of 
Denmark and Philip the Fair of France, to “average” 

men and women such as infamous Ameri-
can fi gures John A. Murrell and Mary 

Butterworth. Th ankfully, it’s a 
crime that has become much 
more complicated in recent 
eras as currency designs have 
implemented sophisticated anti-
counterfeiting measures. But 
even that hasn’t stopped some 
people from trying.

Early on, the practice of 
altering currency was often 

encouraged by state authorities. 
Archaeologists have studied the chemical 

makeup of buried silver hoards found at 
several sites, including Beth Shean and Megid-

do, dating to the Late Bronze Age (16th–12th centuries B.C.E.)—the period 
when Egypt had control over the land of Canaan. By the close of the Late 
Bronze Age, when the entire Mediterranean world was in turmoil,* silver 
metals—whether as jewelry, ingots, or scraps—had become the era’s most 
widely used currency. Since Canaan had no natural sources of silver, the 
metal was imported. However, likely due to the collapse of neighboring 
kingdoms, the silver trade had stopped, and currency began to be debased 
as a result. Researchers postulate that the Egyptian authorities actually 
sponsored this debasement, perhaps to hide that the supply of silver was 
failing. It took almost three centuries for the raw silver used in making cur-
rency to regain its purity.

As metal coinage began to appear toward the end of the Iron Age 
(c. seventh century B.C.E.), the process of altering currency also changed. 
Instead of debasing the metals, criminals turned to “clipping”—a process 
of cutting a small amount of coin off  (see image above). During much of 
history, coins were not completely round, and a missing piece on the edge 
was likely to go unnoticed. Th e clipped pieces were then melted into a bar 
and sold. Clipping was so widespread in England that, for example, in the 
year 1692, arrest warrants were issued for 300 clippers in London alone!

Today, the U.S. Secret Service, in conjunction with other departments, 
closely monitors counterfeit currency. Th e U.S. Department of the Treasury 
estimates 1 in every 10,000 USD notes is counterfeit, which amounts to 
about $70 million. Th is estimate is based on annual seizure rates, however, 
and an actual estimate is uncertain as more successful counterfeit bills can 
circulate for several transactions.—J.D.

* Readers will know the complicated details of the Late Bronze Age collapse. See, e.g., William 
H. Stiebling, “When Civilization Collapsed,” Archaeology Odyssey, September/October 2001.
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A closer look at the number of adult 
and adolescent prints on the pottery 
indicated that more adult and young 
men left prints on pottery, meaning 
they were principally engaged in the 
crucial stage of shaping vessels. We 
suggest that a greater proportion of 
teenage boys learned to be potters and 
practiced the craft with adults, while 
fewer teenage girls continued to make 
pottery into adulthood. Pottery-making 
appears then to have been a male-dom-
inant craft that relied on the coopera-
tive effort of women and adolescents.

The significance of this pattern is 
that men, women, and teenagers of 
either sex did indeed comprise the 
labor force involved in making Early 
Bronze Age III pottery, but men appear 
to be more involved in the shaping 
stage of manufacture. This does not 
mean that only men made pottery 
at Tell es-Safi/Gath. Adult and young 
women may have been involved in 
other stages of manufacture, such as 
acquiring and preparing clay, firing 
vessels, or handling distribution.

Our study of ancient fingerprints at 
Tell es-Safi/Gath raised new problems 
and questions about the organization 
of craft production in the Levant and 
early urban centers. It matters less 
that our conclusions are mostly right 
or mostly wrong. Improved reference 
samples and statistical modeling will 
surely challenge our conclusions. That 
is good science. The point is that evi-
dence for prints on ancient objects 
cannot be ignored.

Whatever the future of ancient print 
research holds, we will be left with an 
entirely new sense of who composed 
the groups of people who made clay 
objects at different periods in human 
history. No other kind of evidence can 
give these insights. a
1 See John Kantner et al., “Reconstructing Sexual 
Divisions of Labor from Fingerprints on Ancestral 
Puebloan Pottery,” Proceedings of the National Academy 
of Sciences 116 (2019), pp. 12220–12225; Kent Fowler 
et al., “The Identity of Potters in Early States: Deter-
mining the Age and Sex of Fingerprints on Early 
Bronze Age Pottery from Tell es

˙
-S
˙
âfi/Gath, Israel,” 

Journal of Archaeological Method and Theory 26 (2019), 
pp. 1470–1512; Fowler et al., “Fingerprint Evidence 
for the Division of Labour and Learning Pottery-
Making at Early Bronze Age Tell es

˙
-S
˙
âfi/Gath, Israel,” 

PLOS ONE 15 (2020), e0231046.
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Dating to the Goryeo Dynasty (935–1392 C.E.), this celadon water-dropper is fashioned into 
the shape of a tortoise with a dragon’s head—imagery that is commonly found adorning 
monument pedestals during this period. Water-droppers such as this one were crafted 
with two small holes, one for adding water and a spout for dispensing it. The spout on 
this water-dropper is formed by the dragon’s mouth, which holds a lotus stalk. The water 
hole is located on the tortoise’s back, encircled by a petal-shaped decoration and incised 
with the Chinese character for “king.”

Water-droppers of this type 
could be made from a variety 
of materials, including ceramic, 
bronze, copper, or jade. 
Celadon vessels, such as this 
one, were popular during the 
Goryeo period and fashioned 
by finishing ceramics with a 
jade-like glaze. The unique 
color is owed to the raw mate-

rials used in the production process—iron in the clay, and manganese oxide and quartz 
particles in the glaze—as well as the firing conditions in the kiln (a low temperature and a 
reduction of oxygen during firing).

Used in calligraphy and ink paintings, water-droppers released only one or two drops at 
a time to properly prepare the liquid ink. In this process, a stick of ink (carbon soot mixed 
with animal-based glue) is ground against an inkstone with a drop or two of water on it. 
The particles from the stick mix with the water to create the liquid ink.

The Goryeo Dynasty is also known as the Koryŏ period, from which the modern state of 
Korea draws its name. This exquisite Celadon water-dropper is currently housed in the 
National Museum of Korea in Seoul.
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