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Abstract

A fine-toothed comb found in the Judean Desert and resembling an ancient louse comb was examined. Based
on radiocarbon dating, it ranged between 1660 AD and 1950 AD. From the material accumulated between the
teeth, an oribatid mite, a pseudoscorpion, exuviae of beetle larvae, a sucking louse (Polyplax brachyrrhyncha
Cummings, 1915), as well as a fully engorged larva and a nymph of the ixodid tick Rhipicephalus turanicus
Pomerantzev, 1936 were recorded. Additionally, the comb included numerous hairs of a spiny mouse (Acomys
sp.). Although finding mites, beetle larvae, and a pseudoscorpion on a louse comb could be regarded as con-
tamination, the findings of P brachyrrhyncha, as well as of a larva and nymph of R. turanicus, are noteworthy.

We hypothesize that the presence of animal lice and ticks could indicate some sort of pet grooming.
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The oldest louse combs known are from 1500 BC (Zias and
Mumcuoglu 1989). Combs for delousing purposes are known from
ancient Egypt (Kamal 1967, Palma 1991). In Israel, louse combs re-
covered from archaeological excavations in the Judean and Negev
Deserts, including Masada and Qumran were examined for the pres-
ence of lice. In the two-sided combs, one side with the larger distance
between the teeth was apparently used to open hair knots, while the
other side with more dense teeth was used to remove lice and louse
eggs. Most archaeological louse combs were made of wood, while
some were made from bones or ivory. Lice were found in 12 out
of 24 combs examined from these areas. In one comb from Wadi
Farah, 4 lice and 88 eggs were collected, while in another one from
Qumran 12 lice and 27 eggs were found (Mumcuoglu and Zias
1988, Mumcuoglu 2008). In subsequent studies, head lice were
found in one of six combs from an unidentified period from Nahal
Zeelim, while lice and eggs were found in two out of five combs
from the Roman period excavated in Ein Rachel (Mumcuoglu
2006). Lice were also found in a wooden louse comb, most probably
from the Roman period, excavated close to Ein Gedi Oasis, near
the Dead Sea (Mumcuoglu and Hadas 2011). A louse egg was col-
lected from a wooden louse comb dated from the First Century BC
to the First Century AD, excavated in Wadi Kedron near the Dead
Sea (Mumcuoglu and Gunneweg 2012).

Recently, a louse comb was intercepted by the Robbery Prevention
Unit of the Israel Antiquities Authority, which was found by an-
tiquity robbers probably in one of the caves in the Judean Desert.
Assuming that the fine-toothed comb was an ancient one and was
used for delousing purposes, the aim of this study was to examine it
for the presence of head lice and eggs.

Materials and Methods
Comb

The comb was made of one piece of wood with a plain, rounded
shape without decoration and with only one set of teeth resembling
to some ancient louse combs, for example, from Jericho dated to
the Middle Bronze age (Kenyon 1960) and from Wadi Murabba’at
dated also to the Middle Bronze age (Benoit et al. 1961). The comb
did not have a separate handle, but it was made ergonomically, for
easy use and holding (Fig. 1). Though incomplete in length but most
of the teeth (35) were preserved and measure 15-20 mm in length,
they were spaced with a gap of 0.3-0.4 mm, i.e., 8 teeth per cm. In
its present form, the comb measured 45 mm in height and 48 mm in
width. The thickness at the teeth’s lower edge was 2 mm and 7 mm
in the area of the handle.
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Fig. 1. Fine-toothed louse comb made of Ziziphus wood and carbon-dated
to 1660-1950 AD.

The wood was identified by the PaleoResearch Institute as
Ziziphus, a shrub from the buckthorn family Rhamnaceae (Supp
Appendix 1 [online only]). These shrubs grow in tropical and sub-
tropical areas. Ziziphus spina christi (Rhamnaceae: Rosales) trees
occur naturally in the oases in the Negev Desert, the Jordan Valley,
and Dead Sea area (Zohary 1972). The wood is heavy and durable,
and serves for artistic woodwork (Saied et al. 2008).

Radiocarbon Analysis

Based on radiocarbon dating (made by the PaleoResearch Institute)
the comb provides a calibrated date (sigma 2) in the range 1660 AD
to 1950 AD (Supp Appendix 1 [online only]).

Examination of the Comb for Arthropods and Hair
The material between the teeth of the comb was removed with a
needle and a regular toothbrush. The separated material was exam-
ined under a stereo microscope and arthropods were slide-mounted
in Hoyer’s medium prior to examination by light microscopy. An
image of a single louse, extracted from the material was sent to Dr.
Lance Durden (Georgia Southern University, Statesboro, GA) for
identification, while the publication of Feldman-Muhsam (1952)
was used for the identification of the ticks.

The matrix removed between the teeth of the comb was further
examined under a Zeiss (Discovery V8) microscope to search for
mammalian hair. Taxonomic identification followed Teerink (1991).

Results

An oribatid mite, a pseudoscorpion, exuviae of beetle larvae, a
sucking louse (Polyplax brachyrrbyncha Cummings, 1915) (Fig. 2),
as well as a fully engorged larva (Fig. 3) and a nymph (Fig. 4) of
the hard tick Rhipicephalus turanicus Pomerantzev, 1936, were col-
lected. The chelicerae and hypostome of the larval tick were missing.

Additionally, the ancient comb includes numerous hairs that
could be reliably identified to a spiny mouse (Acomys sp. [Rodentia:
Muridae]) that have exceptionally spiny enlarged awl hairs. These hairs
have concave morphology and are greatly enlarged in the shape of a
spine (Fig. 5). Other hairs included are long guard hairs and zigzag hairs
that are shorter than guard hairs and characterized by multiple bends
(Fig. 6). It appears that these hairs also derive from a spiny mouse. Such
a combination of hair types is typical of the spiny mouse lower back.

Fig. 2. Female of the sucking louse Polyplax brachyrrhyncha removed from
the louse comb.

Fig. 3. Engorged larva of Rhipicephalus turanicus.

Discussion

Polyplax brachyrrbyncha Cummings, 1915 has a Palearctic distribu-
tion, and is known from Egypt, Benin, Ethiopia, Libya, Kenya, Togo,
Uganda, Saudi Arabia, Iran, Pakistan, and Greece (Durden et al.
1990, Durden 1991, Durden and Musser 1994, Haitlinger 2005). In
Israel, P. brachyrrbyncha has been found on the Cairo spiny mouse,
Acomys cahirinus Geoffrey, 1803, and golden spiny mouse, Acomys
russatus Wagner, 1840 (Theodor and Costa 1967).

The main host of P. brachyrrbyncha is A. cabirinus but this
louse has also been recorded from A. russatus, Percival’s spiny
mouse (Acomys percivali Dollman, 1911), grey spiny mouse
(Acomys cineraceus Heuglin, 1877), Wilson’s spiny mouse
(Acomys wilsoni Thomas, 1892), and Crete spiny mouse (Acomys
minous Bate, 1906) (Durden and Musser 1994, Haitlinger 2005).

In Israel, the common spiny mouse, A. cahirinus is found in all
rocky areas of the Jordan and Arava valleys, while the golden spiny
mouse, A. russatus is found in rocky deserts south and east of the 100-
mm isohyet (Mendelssohn and Yom-Tov 1987, Weissbrod et al. 2014).

In areas where food is abundant, e.g., agricultural areas and the
vicinity of human settlements, A. cahirinus is much more prevalent
than A. russatus (Shargal et al. 2000).
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Fig. 5. A spiny mouse (Acomys sp.) hair removed from the comb.

Rhipicephalus turanicus has been recorded from a very large va-
riety of animals and most geoclimatic areas of Israel. Dogs, cats,
cattle, horses, and a variety of wild animals such as roe deer, red fox,
boar, and rodents are hosts for the adult and immature stages of this
tick (Feldman-Muhsam and Saturen 1961, Mumcuoglu et al. 1993).
In Saudi Arbia, R. turanicus was found on A. dimidiatus (Al-Asgah
1990).

Although finding mites, beetle larvae, and a pseudoscorpion on
a louse comb could be regarded as contamination, the findings of
P. brachyrrhyncha, as well as of a larva and nymph of R. turanicus,
are noteworthy. A survey in Google showed that there are several
amulets and wallets which are made with the skin of rodents such as
rats and mice, while combs are used in the fur industry to strain the
hair and remove dirt particles. In addition, louse combs are used to
remove fleas from pets. In the present study, it is not clear why the
tur of an Acomys was combed with a dense-toothed comb. Keeping

Fig. 6. Spiny mouse (Acomys) guard and zigzag hairs, typically found on the
lower back of the animal.

spiny mice as pets and removing their ectoparasites with a densely
toothed comb could be a far-fetched possibility. The missing cheli-
cerae and hypostome of the tick larva could be the result of the in-
appropriate removal of the tick from the host skin, e.g., with a louse
comb, suggesting that the remains presented here might represent
some sort of pet combing. More solid evidence is needed, however,
to support this explanation.
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