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Abstract
Hand images with missing phalanges occur at a number of Upper Palaeolithic rock art
sites in Europe. It has been argued that they represent hand signals or a counting
system, but there are reasons to believe they were actually produced by hands from
which finger segments had been removed. Here, we report a cross-cultural study
designed to shed light on this phenomenon. Our review of the ethnographic literature
identified 121 societies from Africa, Asia, the Americas, and Oceania that engaged in
finger segment amputation, and we were able to distinguish ten distinct amputation
practices within this sample. When the contexts and what we can infer about the
participants are taken into account, the scenario that best fits the rock art hand images
is removal of finger segments during life in order to appeal for supernatural assistance.
This has potentially interesting implications for social life in the Upper Palaeolithic
because traumatic religious rituals have been found to foster strong interpersonal bonds
among group members and hostility towards members of other groups.
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Introduction

The study reported here concerns an enigmatic feature of the rock art at a number of
Upper Palaeolithic (UP) cave sites in Western Europe—hand images that are missing
phalanges, i.e. finger segments (Fig. 1).
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The term “hand image” encompasses both handprints and hand stencils. These can
be thought of as positive or negative forms of hand image (Janssens 1957; Snow 2006).
To create a positive hand image, an individual would have dipped their hand in pigment
and then pressed it on the cave wall (Janssens 1957; Snow 2006). The creation of
negative hand images would have involved an individual pressing their hand to the
cave wall and then applying pigment around it by, for example, blowing (Janssens
1957; Snow 2006).

Hand images are a common feature of rock art (Anati 1993; Bahn 1998; Lundborg
2014). They are present at one of the earliest known rock art sites, Leang Timpuseng in
Indonesia (Aubert et al. 2014), and have been found in numerous other caves with rock
art, including some of the most famous and intensively studied ones. Examples include

Fig. 1 Examples of Upper Palaeolithic hand images, including some with missing phalanges. aNegative hand
images from Grotte de Gargas (Hautes-Pyrénées, France). b Negative hand images on calcite draperies in
Cosquer Cave (Calanque de Morgiou, France). (Photos: © Jean Clottes, used with permission)
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Altamira (Pike et al. 2012), Chauvet (Clottes and Arnold 2001), and Pech-Merle
(Leroi-Gourhan 1968).

Over 200 of the hand images that have been found at UP rock art sites in Europe
have missing finger segments.1 Currently, it is thought that all these images date to the
Gravettian (ca. 22–27 Ka BP) (Jaubert 2008). The caves that contain the UP incomplete
hand images are located in France and Spain. Numerous hand images with missing
phalanges are present at Grotte de Gargas in Hautes-Pyrénées, France (Barrière 1976).
In total, 231 hand images have been recorded at this site (Hooper 1980). It has been
estimated that their production involved 40–50 individuals (Barrière 1976). Based on
the size of the images, these individuals are thought to have included men, women,
adolescents, and infants (Barrière 1976). Of the 231 images, 114 have at least one
finger segment missing, ten are complete, and 107 are insufficiently well preserved to
determine whether they originally were complete (Hooper 1980). Some of the Grotte de
Gargas hand images are shown in Fig. 1.

Cosquer Cave is another French cave site that has hand images with missing
phalanges (Clottes et al. 2005). Cosquer Cave is located in the Calanque de Morgiou,
which is a sheltered inlet that lies between Marseille and Cassis in southern France.
There are 49 negative hand images at the site, 28 of which have one or more fingers
with missing phalanges (Clottes et al. 2005). Three of these have only the thumb
complete; six have the thumb and first finger complete; 14 have the thumb and first two
fingers complete, and five have the thumb and first three fingers complete (Clottes and
Courtin 1994; Clottes et al. 2005). Examples of the hand images in Cosquer Cave can
be seen in Fig. 1.

Small numbers of hand images with missing finger segments have been found at
three other French UP rock art sites—Tibiran, La Grande Grotte, and Margot. Tibiran is
located in the department of Hautes-Pyrénées and has ten hand images, all of which
have missing phalanges (Sahly 1966; Hooper 1980). Located in Burgundy, La Grande
Grotte d’Arcy-sur-Cure has nine hand images, one of which is incomplete (Baffier and
Girard 1998; Baffier et al. 2005). The cave of Margot is located in the department of
Mayenne and has a total of five hand images (Pigeaud et al. 2006). One of these images
has missing finger segments (Pigeaud et al. 2006).

Hand images with missing finger segments have also been found at two caves in
Spain. These sites are Fuente del Trucho and Maltravieso. Located in the province of
Huesca in northeast Spain, Fuente del Trucho has a total of 50 hand images (Utrilla
et al. 2013). Five of these are missing phalanges (Utrilla et al. 2014). Maltravieso is in
the province of Cáceres in western Spain. A total of 71 hand images have been
documented at this site (López et al. 1999). Sixty-one of these are missing one or more
finger segments (López et al. 1999).

Currently, the significance of the hand images that are missing phalanges is
unclear. Some researchers have argued that the individuals who produced them had
all their fingers and simply manipulated their hands in such a way that certain

1 During the review process, our attention was drawn to the so-called crooked thumb images, which are
negative stencils of isolated thumbs that are bent at the interphalangeal joint (Clottes 2008). It was suggested
that they may be a variant of the hand images with missing finger segments. While we accept this is possible,
we think there are sufficient differences between the two sets of images for it to be reasonable to treat them
separately for the time being. Most importantly it is unclear whether the hands to which the crooked thumbs
belonged were intact or missing phalanges.
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fingers were not included in the prints. It has been proposed, for example, that the
incomplete hand images reflect the use of a sign language (Leroi-Gourhan 1967;
Barrière and Suères 1993; Delluc and Delluc 1993; Clottes and Courtin 1994).
Proponents of this hypothesis have argued that the incomplete hand images resem-
ble hand signals used by some San groups to communicate silently while hunting
(Leroi-Gourhan 1967). They have also argued that the frequencies of the different
finger patterns are consistent with the ease with which they can be achieved (Leroi-
Gourhan and Michelson 1986). Van den Broeck (1950) and Rouillon (2006) have
put forward alternative hypotheses. Van den Broeck (1950) suggested that the hand
images are a signature or “visiting card”, while Rouillon (2006) argued that the
missing phalanges are found in five different configurations and suggested that
these represent the numbers one through five.

Although the idea that the incomplete hand images are signs or a counting system is
intriguing, there are several reasons for thinking that the images actually involved hands
from which finger segments had been removed. To begin with, there is independent
evidence that individuals with missing phalanges visited at least one of the caves in
which incomplete hand images have been found. Barrière (1976) reported the discovery
of impressions of human limbs in hardened mud at Grotte de Gargas, and some of them
are of hands with stumps of fingers instead of complete fingers. The limb impressions
are thought to be the same age as the rock art at the site. Thus, we have reason to believe
that phalangeal amputation was not just practiced in UP Europe but practiced by groups
that used the cave with the greatest number of incomplete hand images.

Gilligan (2010) outlined additional reasons for thinking that the incomplete hand
images reflect phalangeal amputation rather than a sign language or counting system. He
argued that individuals using sign language likely would have created a greater variety
of patterns than is seen in the UP incomplete hand images. In support of this, Gilligan
highlighted Walsh’s (1979) work investigating the link between rock art hand stencils
and sign language in Australia. Gilligan (2010) pointed out that Walsh (1979) docu-
mented a much wider range of finger patterns than is seen in the UP incomplete hand
images. Gilligan (2010) also highlighted the fact that the representation of thumbs and
fifth fingers differ markedly between the Australian hand stencils examined by Walsh
(1979) and the UP incomplete hand images. The former frequently lack the thumb but
often have a complete fifth finger, whereas the latter typically have the thumb but often
lack one or more segments of the fifth finger (Clottes and Courtin 1996)@@. The
difference in the presence/absence of the thumb is particularly significant, Gilligan
(2010) explained, because the thumb is the easiest digit to fold out of view and therefore
should be one of the most frequently missing digits if the UP incomplete hand images
reflect a sign language. This undercuts one of the main arguments put forward in support
of the sign language hypothesis—namely, that the frequencies of the different finger
patterns are consistent with the ease with which they can be achieved (Leroi-Gourhan
and Michelson 1986).

There is a further reason for thinking that the UP incomplete hand images reflect
phalangeal amputation rather than a sign language or counting system. In the late 1950s,
Paul Janssens noted that most of the Grotte de Gargas hand images that are missing
fingers have clear outlines (Janssens 1957). This, he argued, implies that the hands were
not prevented from lying flat by folded fingers. Attempts to test this hypothesis
experimentally have yielded conflicting findings (Lorblanchet 1980; Wildgoose et al.
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1982; Groenen 1988). However, Janssens’ (1957) hypothesis is supported by the above-
mentioned analysis of Australian rock art hand images by Walsh (1979). In addition to
the results discussed in the previous paragraph, Walsh (1979) found that the stencilling
was usually indistinct in the area of the missing phalanges and concluded that this was
due to the fingers being folded over rather than pressed firmly against the rock surface.

While the case for favouring the amputation hypothesis is not airtight, we are of the
opinion that it is strong enough to warrant treating the hypothesis as if it is correct for
the purposes of further investigation, and this is what we did in the study reported here.

The study addressed the most obvious question raised by the amputation hypothe-
sis—namely, why would individuals have had their phalanges removed? One possibil-
ity that has been raised is that the amputations were carried out for medical reasons.
Janssens (1957), for example, argued that the incomplete hand images reflect instances
of Raynaud’s disease. This disease involves a narrowing of the arteries that reduces
blood flow to the fingers and toes and can, in severe cases, require amputation of the
affected parts (Wigley 2002). In a similar vein, Gilligan (2010) recently suggested that
the UP incomplete hand images reflect amputation in response to frostbite. However,
the sheer number of incomplete hand images at Grotte de Gargas and Cosquer Cave
suggests that other reasons for amputation should be considered.

Several non-medical explanations for the putative phalangeal amputations have been
put forward. Casteret (1951), for instance, argued that the incomplete hand images in
Gargas Cave were made by hands from which phalanges had been removed as
sacrificial offerings. The following year, Breuil (1952) proposed that caves with rock
art were used in connection with hunting magic and suggested that the incomplete hand
images reflect ritual amputations carried out to ensure a successful hunt. More recently,
Lundborg (2014) argued that the phalanges were removed during initiation rites.
However, it is unclear whether these are the only plausible alternative explanations.

The goal of the study reported here was to provide a cross-cultural or ethnological
perspective on the range of possibilities. We began by reviewing a large sample of
ethnographic texts to identify societies that engage in or used to engage in phalangeal
amputation. Subsequently, we used the data collected in the literature review to develop
a taxonomy of amputation practices. As we will show in the “Discussion” section of
this report, one of these practices is a particularly good match for the UP incomplete
hand images when we take into account the locations of the images and what we can
infer about the individuals whose hands produced them.

Materials and Methods

To identify finger amputation practices among ethnographically documented societies,
we used the electronic version of the Human Relation Area Files (eHRAF) as well as
hard copy texts. eHRAF is a keyword-searchable database of ethnographies (World
Cultures Ethnography Database 2008). To search eHRAF, we used the keywords
“amputation” and “amputate”. We also searched within the category “ritual” using
the keywords “finger”, “amputation”, and “amputate”.

For each finger amputation practice, we recorded data on a number of variables. We
noted whether the participants were alive or deceased at the time of amputation and
whether it was carried out voluntarily or involuntarily by the participant themselves or
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by their kin or non-kin. We also made a note of the age and sex distribution of the
practice. In addition, we sought information on several variables that are specific to the
amputation itself: which hand was mutilated, which finger or set of fingers was
amputated, and how many phalanges of those fingers were removed. Lastly, we
recorded the method of amputation.

Results

Finger amputation practices were mentioned in 188 sources pertaining to 121 groups.
The sources included ethnographic documents, travel journals, and expedition archives.
Sufficiently detailed information was available for 104 of the 121 groups; 46 from
Africa, seven from Eurasia, 11 from Oceania, 36 from North America, and three from
South America. Some of the groups relied on hunting and gathering at the time they
were visited by the ethnographer, while others relied on small-scale food production.
The vast majority of the groups indicated that finger amputation practices had died out
or were in the process of dying out. Details of the groups and relevant sources are
provided in the supplementary online material.

We identified ten distinct amputation practices (Table 1). These can be divided into
those where the individual is alive at the time of amputation and those where they are
dead. Within the former category, the practices can be divided into those that are
voluntary and those that are involuntary. Here, "voluntary" means that the practice
was assented to by the participant or, in the case of a child, by their parents, whereas
“involuntary” means that the practice was forced on the participant. Voluntary practices
include removing phalanges to appeal to a deity for assistance (sacrifice), to express
extreme grief (mourning), to mark group membership (identity), to attempt to heal
sickness (medical), and to signal marital status (marriage). There are two involuntary
practices: amputation to punish a bad deed (punishment) and amputation to produce a
magical object or worshiping device (veneration). Among the post-mortem practices,
there is one that was carried out by close relatives: amputation to appeal to a deity for
assistance (offering). There are also two practices that were carried out by members of
another group. In one, phalanges were removed and kept to mark victory over a
deceased enemy (trophy). In the other, phalanges were removed and kept to assist with
worship or magic (talisman).

We will now discuss each practice in more detail. We will begin by outlining the
practices that were carried out when the amputee was alive at the time of amputation.
Subsequently, we will focus on the practices that were conducted post-mortem. To save
space, we will use examples to illustrate each practice rather than discussing all the
societies that practiced it. The names of the societies that engaged in a given practice
are given in Tables 2 and 3.

Amputation While Alive

Sacrifice In this practice, individuals engaged in phalangeal amputation to appeal to a
deity for assistance. It is the commonest type of finger amputation practice in the
sample. Thirty-three groups practiced this type of finger amputation: 16 from North
America, ten from Africa, six from Oceania, and one from Asia. Sacrifice involved
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Table 2 Groups with finger amputation practices in which the amputee is alive

Africa Eurasia Oceania North America South America

Sacrifice Babongo
Barotse
Bushman
Darama
Fengu
Khoikhoi
Kimwani
Pygmy
Sakalava
Shambaa

Hindu Dugum Dani
Fijian
Futuna
Papuan
Tongan
‘Uvea

Arapaho
Arikara
Assiniboine
Blackfoot
Cheyenne
Crow
Gros Ventre
Haida
Hidatsa
Kootenay
Mandan
Plains Cree
Sioux
Tlingit
Tsimshian
Western Dakota

Mourning Babongo
Bushman
Eynicqua
Khoikhoi
Maasai
Pygmy

Dugum Dani
Fijian
Kanak
Papuan
Rotuman
Tongan

Assiniboine
Beaver
Blackfoot
Cheyenne
Chipewyan
Cree
Crow
Eastern Dakota
Mandan
Maya
Omaha
Plains Ojibwa
Ponca
Sekani
Tsuu T’ina

Charrúa
Minuane
Pampas

Identity Bomvu
Bushman
Dama
Fengu
Kabba
Khoikhoi
Pondo
West Africa

Dalibura
Eastern Australia
Ginum
Gweagal
Maryborough
New South Wales
Turrbal
Worimi
Wulwulam

Amahami
Hidatsa
Mandan

Medical Bushman
Damara
Igbo
Khoikhoi
Koranna
Nama
Shambaa
South Africa

Serbs Tongan Chipewyan
Inuit

Marriage Khoikhoi Copmanhurst

Punishment Azande
Babongo
Baluba
Banjangi

Cambodian
Iran
Malay
Mongol

Fijian Aleut
Maya
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both males and females, but it was more common among females (Een 1872; Scott
1911). Children were the most common amputees, although the practice was not
restricted to that age category (Grinnell 1923; Trilles 1932). Therefore, female children
were the most common participants. Typically, individuals would have the distal
phalanx of their fifth finger removed from one or the other hand (Boas 1889; Dinitz

Table 2 (continued)

Africa Eurasia Oceania North America South America

Chewa
Herero
Ila
Lamba
Mabudu
Pare
Rwanda
Shona
Somali
Sumbwa
Uganda
Walenje
Wamba
Xhosa

Veneration Sioux

Table 3 Groups with post-mortem finger amputation practices

Africa Eurasia Oceania North America South America

Offering Abarambo
Ashanti
Azande
Manyema
Manyika
Shona
Wamba
West Africa

Trophy Bagisu
Yao

Apache
Assiniboine
Blackfoot
Cheyenne
Chinook
Cree
Crow
Maya
Middle Missouri
Ojibwa
Pawnee
Sioux
Ute

Talisman Sakalava
Yao

Aztec
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1925). The phalanx was cut off with an axe or adze, or it was bitten off (Grinnell 1923;
Majno 1975). The Blackfoot of North America are one of the groups that engaged in
sacrifice (Grinnell 1923). Both sexes sometimes sacrificed finger segments in the sun
dance. There were also sex-specific versions of the practice. A man would sometimes
sacrifice a phalanx to the moon and stars, while a woman might cut off and swallow a
piece of her finger in order to become pregnant. Awoman might also cut off the tip of
her baby’s finger and swallow it, to give the baby good luck.

Mourning In this practice, close relatives of a deceased individual would voluntarily
remove parts of their fingers as an act of extreme grief. Thirty groups in the sample
engaged in this practice: 15 from North America, six from Africa, six from Oceania,
and three from South America. Close female family members of the deceased were the
most common participants in this practice (Moritz 1915; Andrews 1959). Typically,
one finger segment was removed per deceased individual, starting with the distal
phalanx of the fifth finger (Bijlmer 1923; Schapera and Farrington 1933). Fingers from
both hands were targeted, and it was normally carried out with an axe or adze (Forster
1787). The practice does not appear to have been a religious ritual. Deities were not
named or alluded to in any of the accounts we examined. The Bushmen of South Africa
were one of the groups that engaged in mourning. Burchell (1825:79) recounts meeting
an elderly woman who had lost two phalanges on her right fifth finger and one phalanx
on her left fifth finger. She explained that they had been cut off at different times to
express grief over the death of three of her daughters. After this encounter, Burchell
noted many other women and some men with similarly mutilated hands.

Identity In this practice, finger amputation was carried out to mark group membership.
Nineteen groups in the sample engaged in this practice: nine from Australia, eight from
Africa, and two from North America. Most commonly, the distal phalanx of the fifth
finger was amputated from the left hand (Fritsch 1894). Female children were most
often the amputee, and the phalanx was removed with an axe or adze (Jung 1883;
Mathew 1899). In southwestern Australia, women would often have two phalanges of
one of their fifth fingers amputated. In some groups, the left hand was used, while in
others, the right was targeted. In some cases, the practice was carried out to mark
membership of a particular occupation. Among the Aborigines of Port Stephens, for
example, a mother would mark her infant daughter as a fisherwoman by cutting off two
phalanges from the fifth finger of the right hand. The Dalibura engaged in the same
practice but amputated the fifth finger of the left hand (Howitt 1904; Sollas 1911).

Medical In this practice, finger amputation was carried out to resolve a health problem.
It includes not only amputation of damaged fingers (e.g. fingers damaged as a result of
frostbite) but also amputation of undamaged fingers to bleed sickness out of the
amputee or to bleed healthy blood into another, sick individual. Eleven groups in the
sample engaged in medical: eight from Africa, two from North America, one from
Eurasia, and one from Oceania. Similar to the categories already listed, the distal
phalanx of the fifth finger of the left hand was the main target for removal (Barrow
1801; Moritz 1915). However, for ailments that directly related to the fingers, the
affected finger would be targeted (Densmore 1928; Weyer 1932). Children of both
sexes were often the amputee (Scherzer 1864). No information on the method of
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amputation was available. The Griqua of southern Africa were one of the groups for
which medical was recorded. They would sometimes remove the distal phalanx of the
fifth finger in case of illness. The disease was believed to disappear via the blood from
the wound (Campbell 1882:48; Lagercrantz 1935).

Marriage In this practice, a phalanx was removed prior to the amputee getting married.
This practice was found in two groups: one from Africa and one from Australia. In both
groups, finger amputation for marriage was female specific, and in both cases, it was
the distal phalanx of the fifth finger on the left hand that was amputated (Kolbe 1745).
The amputation was carried out by tying a cord tightly around the finger until the
phalanx fell off (Etheridge 1904). The Khoikhoi of southern Africa were one of the
groups that engaged inmarriage. Among the Khoikhoi, a woman could experience this
practice more than once. Widows who wished to re-marry were required to have
another phalanx amputated in order to release her from the spirit of her deceased
husband (Thunberg 1789:215; Lagercrantz 1935).

Punishment In this practice, finger amputation was carried out as a form of punish-
ment. Twenty-three groups in our sample practiced this type of finger amputation: 16
from Africa, four from Asia, two from North America, and one from Oceania. The
amputation would often be of the distal phalanx of the fifth finger (Dohne 1844). How the
amputation was carried out (i.e., cutting, tying, or biting the finger off) was not described
in any of the books and papers we consulted.Males were themost likely to be subjected to
this type of amputation, and there does not seem to have been a norm regarding the hand
from which the finger was removed (Le Marinel 1893; Westermarck 1906). Punishment
was carried out by the Ila of Zimbabwe. Finger amputation was the punishment for
persistent adulterers, thieves, and arsonists (Smith and Dale 1920:358; Lagercrantz 1935).
Interestingly, they would sometimes also amputate toes for these offences.

Veneration In this practice, fingers were amputated to serve as a worshipping object or
magical tool. As with punishment, the amputation was involuntary. One group from
North America engaged in this practice—the Sioux. In the case described, a Sioux
elderly woman cut off all the fingers of some Chippeway children and then strung the
fingers in order to form a ritual necklace (Eastman 1849:47; Owsley et al. 2007).

Post-mortem Amputation

Now, we turn to finger amputation that was carried out post-mortem. In these practices,
individuals were newly deceased when their fingers were amputated rather than their
phalanges being removed from their place of internment.

Offering In this practice, the finger segment was amputated by a close relative of the
deceased. Similar to voluntary sacrifice of living individuals, this type of phalangeal
amputation was carried out to appeal to a deity for assistance. Eight groups in our
sample engaged in this practice. All of them are from Africa. The distal phalanx of the
fifth finger on either hand could be amputated from either sex (Bullock 1927). This
practice tended to target children after they had died and involved use of an axe or adze
(Rattray 1927). The Abarambo from central Africa are one of the groups that engaged
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in this practice. They would cut off the fifth finger of the left hand after death. It was
hoped that by removing the finger, the spirits would help them determine whether the
death was caused by magical or natural causes (Larken 1923:6, 204; Lagercrantz 1935).

Trophy This practice was carried out post-mortem by an individual from another group
who had defeated the amputee in combat. The finger was taken to mark triumph over
the deceased enemy. Fifteen groups in our sample engaged in this practice, 14 from
North America and one from Africa. Trophy was not restricted to the fifth finger as was
the case with many of the other practices. It was common to take more than one finger
(Powell 1969). There was little other information about this practice, but as most of the
instances occurred during war time, it is reasonable to assume that the majority of the
amputees would have been males and that the fingers would have been cut off
(Macdonald 1882). One of the more detailed accounts we located concerns a Chinook
chief who carried 14 amputated fingers in his medicine bag. When asked about them,
he explained that they were the fingers of enemies he had defeated in combat (Moulton
1989:351; Owsley et al. 2007).

Talisman This is another type of finger amputation practice that was performed after
death by individuals from another group. The goal of this practice was to produce
objects with which to engage in worship or magic. Four groups in our sample carried
out this practice, two from Africa and two from North America. Typically, the amputee
was a female of unknown age, and she would have one or two fingers removed from
her left hand, either the fifth finger or the thumb (Sahagún 1961). The method of
amputation was not reported for any of the cases. The Aztecs were one group that
engaged in this practice. Aztec warriors would seek out hair, bones of the forearms, and
fingers of women who died in childbirth to increase their bravery in battle (Sahagún
1969:161–162; Miller 2007).

Discussion

Hand images with missing finger segments are a feature of the UP rock art in a number
of caves in France and Spain. It has been argued that they represent hand signals or a
counting system produced with intact hands, but there are reasons to believe that they
were actually produced by individuals whose fingers had been amputated. The aim of
the present study was to address the obvious question that the incomplete hand images
raise—why would individuals have had portions of their fingers amputated? To shed
light on this question, we carried out a review of the ethnographic literature. We sought
to identify societies that engage or engaged in finger amputation on a regular basis, and
we also attempted to determine the groups’ motives for doing so. We found reports of
finger amputation practices occurring in 121 societies. For 104 of these groups, the
information provided was sufficiently detailed for us to compare and contrast the
practices. We identified a total of ten distinct practices among the 104 groups (Table 1).

Given the results of the review, are there any finger amputation practices that could
account for the UP incomplete hand images? We think it is reasonable to rule out
instances where the individual was deceased before the finger segment was removed. It
would have been necessary to carry deceased individuals into the caves to have their
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hands painted, and that would have been difficult. Considering the number of individ-
uals who are postulated to have made the hand images at some sites (e.g. 40–50 at
Grotte de Gargas), it seems more likely that the individuals were alive when the hand
images were created. Therefore, we think it is reasonable to discount the three practices
where the amputation was carried out after death—offering, trophy, and talisman.

We also think the two involuntary finger amputation practices—punishment and
veneration—can probably be discounted. To reiterate, it is estimated that 40–50 people
were involved in the production of the hand images at Grotte de Gargas. Such a large
number of people undergoing finger amputation is inconsistent with the ethnographic
data, which indicates that punishment and veneration are both rare phenomena.

Barrière’s (1976) finding that the individuals whose hands produced the hand
images at Grotte de Gargas included men, women, and children suggests that we can
also discount marriage. As we explained earlier, in the ethnographic cases, marriage is
restricted to women. Thus, marriage is inconsistent with the existence of incomplete
hand images of men and children at the UP rock art sites.

Identity is unlikely as well, we think. The reason for this is that the ethnographic data
indicate that individuals typically only had one finger segment amputated to mark their
group identity. In contrast, as we noted earlier, a large portion of the incomplete hand
images in the UP rock art sites are missing multiple phalanges.

It has been argued that the incomplete hand images reflect finger amputation due to
ailments such as Raynaud’s disease (Janssens 1957) and frostbite (Sahly 1966; Gilligan
2010). However, there are reasons to be sceptical about this hypothesis. To begin with,
it seems unlikely that medical amputation can account for the fact that the distribution
of mutilated hands is so patchy. As we explained earlier, incomplete hand images only
occur at a few of the UP cave sites that have hand images. The majority of such sites do
not have any incomplete hand images; they only have complete ones. It seems likely
that if finger amputation was carried out for medical reasons, incomplete hand images
should be much more common among the UP cave sites with hand images. Moreover,
if frostbite or some other conditions was common enough to account for the numerous
incomplete hand images at Grotte de Gargas and Cosquer Cave, then hand images with
missing fingers probably should occur at other cave sites with UP hand images. With
regard to an ailment such as Raynaud’s disease, Clottes (1998) argued that it is
improbable that groups living at roughly the same time but hundreds of miles apart
would have developed the same severe condition, engaged in finger amputation, and
immortalised their damaged hands on the walls of caves. Given these points, we think
we can probably rule out medical as the primary explanation.

This leaves two possibilities—mourning and sacrifice. These were the most com-
mon finger amputation practices in our cross-cultural sample. They both resulted in
multiple finger segments being amputated over an individual’s lifetime and were
voluntary. In addition, neither was age or sex dependent, which fits with Barrière’s
(1976) finding that the size of the incomplete hand images at Grotte de Gargas is
consistent with their production having involved men, women, and children.

On the basis of the hand images alone, it is not possible to choose between mourning
and sacrifice as the practice most likely to have resulted in the mutilated hands that
produced the UP incomplete hand images. However, sacrifice fits well with one of the
major hypotheses concerning the nature of UP rock art—namely, that they are remnants
of religious rituals. A number of scholars have posited that the caves with UP rock art
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represent sanctuaries, shrines, or even churches (e.g. Eliade 1978; González 1985). The
religion of the people who produced the art has been argued to have been animistic
(Glory 1964; Sax 1994) and to have involved shamans (Lommel 1967; Davenport and
Jochim 1988; Clottes and Lewis-Williams 1998; Lewis-Williams 2002; Whitley 2009).
Sacrifice is ritualistic in nature and carried out to appeal to a supernatural power for
assistance. In contrast, mourning was not associated with higher powers among the
groups in our sample who engaged in it. Thus, we think that, of the ten finger
amputation practices revealed by our review of the ethnographic literature, sacrifice
is the one that is most likely to be reflected by the incomplete hand images at UP sites.

Of the existing explanations for the incomplete hand images, those proposed by
Casteret (1951), Breuil (1952), and Lundborg (2014) are closest to our interpretation.
As we explained in the “Introduction”, Casteret (1951) argued that the incomplete hand
images in Gargas Cave were made by hands from which phalanges had been removed
as sacrificial offerings, while Breuil (1952) suggested that the incomplete hand images
reflect ritual finger amputations carried out to ensure a successful hunt. Lundborg
(2014) proposed that the incomplete hand images reflect finger segment amputation in
connection with initiation rites. It is worth noting that our conclusion is also in line with
Valde-Nowak’s (2009) interpretation of Oblazowa Cave, a Gravettian-variant site in
southern Poland. Two human finger bones were found in this cave (Valde-Nowak et al.
1987; Valde-Nowak 2003). These are the only human remains that have been recovered
from the site and the few accompanying objects found in the same layer are argued to
be objects of symbolic significance including three Arctic fox tooth pendants, a needle,
and what has been claimed to be the world’s oldest boomerang (Valde-Nowak 2003).
Valde-Nowak (2009) suggested that these findings indicate that ritual activities
were carried out at the site and argued that the presence of isolated human
phalanges may represent ritual finger amputation at the time the incomplete hand
images were created.

If the incomplete hand images do indeed indicate that some UP groups engaged in
sacrifice, there are some interesting implications for our understanding of UP society.
In recent years, a number of researchers in the field of the cognitive science of religion
have investigated the psychological and social effects of “dysphoric rituals.” These are
rituals that arouse intensive negative emotions through practices like collective posses-
sion, homicide, cannibalism, and the use of mind-altering substances (Whitehouse
2002, 2018; Xygalatas et al. 2013; Fischer et al. 2014). It has been found that such
rituals are capable of creating strong bonds among the participants (Xygalatas et al.
2013). Dysphoric rituals have been argued to be important in the creation of cults,
military units, and terrorist cells (Whitehouse et al. 2014; Raffield et al. 2016;
Whitehouse 2018).

In certain circumstances, dysphoric rituals can result in a phenomenon that has been
dubbed “identity fusion” (Kinzer Stewart 1991; Swann et al. 2009, 2012; Whitehouse
and Lanman 2014; Whitehouse 2018). Identity fusion involves members of a group
identifying with one another as if they are kin. While identity fusion can happen as a
result of a similar worldview within the group, it can also occur through shared
experiences, especially if these are traumatic. In some cases, the bonds that develop
between group members can be stronger than those between kin. In a study of identity
fusion among revolutionary battalions taking part in the Libyan Civil War in 2011, for
example, Whitehouse et al. (2014) found that 97% of participants felt fused to their
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battalion and that 45% of frontline fighters felt more fused to their battalion than to their
own family. The idea that identity fusion can be caused by shared experience of a
traumatic event is further supported by the fact that in the Whitehouse et al. (2014)
study, only 28% of non-combatants attached to battalions reported feeling more fused
to their colleagues than to their family.

Identity fusion can have a number of consequences. One is that members of a group
can develop a strong sense of obligation and commitment to the group, leading them to
act altruistically, sometimes to the point of sacrificing their lives for other members.
Another potential consequence is that individuals can come to perceive the in-group as
not only superior to others but also as invulnerable, motivating them to engage in
extreme pro-group behaviour (Swann et al. 2009). This can have repercussions. Most
notably, members of groups can become less trusting of, and even hostile to, non-
members (Lindeman 1997; McDonald et al. 2012; Whitehouse 2012, 2018).

It seems reasonable to suppose that having a finger segment amputated is a
dysphoric experience even when effective anaesthetic and pain relief are employed.
Thus, if the incomplete hand images indicate that some UP groups engaged in sacrifice,
then it is likely that the groups in question would have had unusually strong
interpersonal bonds and may even have undergone identity fusion. The corollary of
this is that the members of the groups may have been exceptionally cooperative with
each other and overtly hostile towards other groups.

It is possible that the UP groups that produced the incomplete hand images were not
alone in seeking out dysphoric experiences. Pfeiffer (1982) argued that rituals during
the UP likely involved the revelation of startling images in conditions of extreme
emotional and sensory arousal. He focused on caves as the most common surviving
evidence of UP ritual activity. These environments, he averred, would be ideal for the
transmission of traumatic and mystical experiences. Caves, with lowered temperatures,
lack of light, and winding tunnels, can be distressing in their own right. This reaction
would have been heightened with the addition of cave paintings. Whitehouse (1995)
also argued that cave art images were designed to provide an emotionally stimulating
experience. According to this author, many of the images were placed in locations
where they would appear abruptly out of the darkness. A link between UP painted and
engraved images and ritual has also been proposed by Davidson (2012). He argued that
there was a difference between the eastern and western Mediterranean regions such that
there was little arousal in the rituals in the former region but high arousal rituals in the
western Mediterranean. Lewis-Williams raised the possibility that UP groups were
engaged in another dysphoric ritual practice (Lewis-Willaims and Dowson 1982;
Lewis-Williams 1997). He suggested that much of the imagery used in UP cave
paintings reflects the consumption of mind-altering substances. Thus, it could be that
it was common for the members of UP groups to engage in dysphoric rituals and
therefore to be both intensely bonded to one another and hostile towards members of
other groups. We think it is worth considering whether this might help explain not
only the ability of UP groups to outcompete non-modern hominins like the Neander-
thals but also the emergence of the ethnolinguistic groups that appear to be reflected
in the personal ornaments of the UP (Vanhaeren and d’Errico 2006). Another
interesting possibility is that finger amputation and other dysphoric rituals played a
role in the evolution of what seems to be our psychological propensity for tribalism
(Haidt 2012).
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With regard to further research, there are some obvious possibilities. Given how
widespread finger amputation practices were in the recent past, it seems likely that
additional examples of hand images reflecting this practice could be found. Thus, a
global survey of hand images in caves and rock shelters with a focus on missing finger
segments could be a profitable undertaking. Such a study might also help us further
evaluate the hypothesis that folded fingers lead to indistinct areas at the tip of the
shortened finger whereas amputated fingers result in a clear outline. A second possibility
for future work is to look for other evidence of finger amputation in the UP. The most
obvious additional line of evidence is skeletal remains. Missing finger bones would
normally be explained by taphonomic processes, but the results of the present study raise
the possibility that fingers were missing because they were amputated either during life
or post-mortem. A survey of UP skeletons specifically looking for missing finger bones
in the absence of obvious taphonomic factors and/or the presence of cut marks could be
enlightening. Lastly, it would be worth systematically examining the context of the
known incomplete hand images, including associated paintings, artefacts, and land-
scape. This might reveal specific patterns that are associated with the incomplete hand
images. Images or artefacts that occur with greater frequency or only occur in conjunc-
tion with the incomplete hand images could help discriminate between the different
possibilities vis-à-vis the finger amputation practices captured by the UP rock art.

Conclusions

In the study reported here, we used ethnographic data to shed light on a phenomenon
that has intrigued archaeologists since the 1950s—the existence of a large number of
hand images with missing phalanges at some UP cave sites in Europe. There are reasons
to think that the missing finger segments were amputated rather than simply being
folded into the palm of the hand. Thus, we focused on phalangeal amputation practices.
We first reviewed the ethnographic literature to identify societies that engage in or used
to engage in phalangeal amputation. We then used the data collected in the literature
review to develop a taxonomy of amputation practices. We identified 121 groups that
engaged in finger amputation at the time they were studied by ethnographers. Among
these groups, there were ten different reasons for engaging in finger amputation. Of
these ten, the one that best fits the available data for the UP incomplete hand images is
voluntary sacrifice to a deity or supernatural power. This interpretation of the UP
incomplete hand images echoes the hypotheses put forward by Casteret (1951), Breuil
(1952), and Lundborg (2014). All of these authors suggested that the images in question
reflect the removal of phalanges for ritual purposes. Our interpretation of the UP
incomplete hand images also echoes Valde-Nowak’s (2009) conclusion regarding
human finger bones unearthed at an Upper Palaeolithic cave site in southern Poland.
The idea that UP groups engaged in dysphoric religious rituals has interesting implica-
tions. Research in the cognitive science of religion indicates that such rituals not only
promote in-group cooperation but also foster hostility towards members of other groups.
Thus, the incomplete hand images may be telling us something important about the
dynamics of social life in Europe during the UP. We should consider the possibility that
it was common for the members of UP to engage in dysphoric rituals and therefore to be
both intensely bonded to one another and hostile towards members of other groups.
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