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Figure 10. Plain archaeological comb made from one piece of wood. Note the tines do not span the entire
comb. One side with compact tines (0.45 mm gap) and the other widely spread (1.7 mm gap). Maximum
length: 71.4 mm by maximum width: 72 mm. Case PLM4T96, N° 8548.

Peine arqueoldgico de una sola pieza de madera y sin decoracion. Los dientes no presentan continuidad
y en un lado son muy compactos (0,45 mm de separacion) y en el otro presentan mayor separacion (1,7
mm). Largo mdximo: 72 mm 'y ancho mdximo: 74 mm. Caso PLM4T96, N° 8548.

The correlation between teeth gap and egg
density was low (r=0.2), perhaps the consequences
of intentional cleaning of the combs in prehistory.
Considering the average 3.4 nit or egg density
in the prehistoric combs, along with the average
dimensions of the complete combs (6 X 6 cm) and
the fact that head lice and eggs were trapped at
the midline of the combs, then each comb had the
potential to catch about 80 eggs and 17 lice on a
24 cm? area, if both sides of the comb were used.
The observed and extrapolated values, as well as
the different stages of lice trapped in the combs
(eggs, nymphs and adults) showed that these ancient
artifacts were excellent tools to reduce population

or carrying capacity of lice on individuals who
regularly used the combs.

In Arica and surrounding areas, combs for
delousing were manufactured for centuries. Though
combs were effective tools for removing head lice,
prevalence of lice was still high during the Middle
and late Periods (Arriaza et al. 2012; Reinhard and
Buikstra 2003). Several factors, such as preference
for long hair, complex hairstyles likely worn for
days, and increasing population densities over time,
increased the likelihood of head lice infestations.
Moreover, the population of Pediculus humanus
capitis was likely only temporarily altered by
grooming, considering the high reproductive rate
of head lice.
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Mechanical removal of head lice, even of the
larger adults is a laborious task, and a time consuming
effort undertaken usually by close kin. Efficient nit
picking measures require a collaborative effort;
someone else needs to do the grooming either using
their nails to get adults, and/or an artifact such as
a comb to remove eggs which are cemented at the
base of a strand of hair and all other stages (Burkhart
and Burkhart 2005).

It is not known if ancient communities used
plant-based deterrents or shampoos to remove
ectoparasites, but a heavily infected individual
could have taken the drastic solution to cut off
their hair completely, as is done still today in many
societies. However, in the Andes, ancient people
took much care and pride in their long hair, and
during Inka times it was considered a punishment
to have one’s haircut (Cieza de Le6n 1553; de La
Vega 1609). In Arica, mummies with short hair
from these sites are infrequent; about 11% (18/154),
which includes children (Arriaza et al. 1986). On
the contrary, ancient Arican populations had long,
healthy, thick hair. After 3,450 BP women styled
their hair in simple single or double braids, but
men could have very elaborate hairstyles (Arriaza
et al. 1986). Thus, in northern Chile, extreme
haircuts would have been for the most part out
of the question and an exception rather than a
common remedy to treat head lice.

Instead, ancient Arica people learned how to
cope with lice infestations and likely spent many
hours grooming and removing head lice. Combs
developed starting in the Formative period, were
one form of partial control. Head lice presence was
likely an annoying pandemic in the ancient Americas.
In fact, our ongoing studies have shown that 84.5%
(186/220) of Arica mummies (coastal and inland)
show presence of Pediculus humanus capitis eggs
(Arriaza 2013). Prevalence was so high that during
the Late Horizon Period, the ethnohistorical accounts
told us that the Inkas requested people too poor to
pay taxes, to pay in live lice so that they would be
used to giving of what they had produced (Cieza de
Ledn 1553; de La Vega 1609). Also this may have
been an attempt to discourage lice accumulation
among the impoverished.

It appeared being near the ocean made little
difference in the carrying capacity of combs.
However a different conclusion is drawn, when
the comb data are compared to nit or egg densities
found on the actual heads of the mummies. A

complementary ongoing study of the hair of
individuals from corresponding sites and time
periods shows that Arica coastal populations had an
average of 1.5 eggs/cm?, while inland agropastoral
individuals had 3.1 eggs/cm? (p<0.001) (Arriaza
2013). Given the natural coastal setting and
temperate water, coastal people were probably
bathing, cleaning, grooming and delousing more
often than inland settlers could. Conceivably this
is the reason why coastal individuals tended to
have more combs in their grave goods and why
coastal mummies have significantly fewer eggs.
The combs, however, were equally efficient at
lice removal whether at the coast or inland, and
therefore do not have significantly different
outcomes, unlike the studies of lice embedded in
the hair of mummies themselves.

Conclusions

Our study showed for the first time that ancient
combs found in five prehistoric Arica sites were
solid testimony of prehistoric health practices and
efforts to control endemic lice infestations. Head
lice combs were probably the oldest antiparasitic
therapy, and are still used today, with very few
adaptions in thousands of years.

Comb innovations and development were a
cultural response to an endemic and annoying
problem. Ancient Arica populations learned that
comb tines needed to be sufficiently packed
together to remove lice and their eggs efficiently.
These populations, particularly during the Late
Intermediate and Late Period, actively sought a
practical solution to minimize pediculosis, creating
combs from raw materials that were locally available.
Combs contributed to control, but despite their
relative effectiveness, pediculosis was a persistent
problem for these ancient populations. Our regional
findings increase the spectrum of prophylactic health
measures available in antiquity. It provides detailed
information on ancient lice combs and degree of
infestations. We show for the first time that Arica
prehistoric combs were manufactured to control
head lice, independent of secondary usages. They
were not just artifacts that accompanied the dead
in the afterlife, but practical and fully functional
health improvement tools. Prehistoric Old and New
World populations were affected by pediculosis, and
both created similar solutions, easy to grip, strong
double-sided lice combs.
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