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A LATE GLACIAL PALAEOLITHIC DOG FROM GOYET
(THIRD CAVE, BONE LEVEL A1), BELGIUM

Abstract

Most researchers accept that by the end of the Pleistocene dogs were part of the daily life of prehistoric hunter-gather-
ers. Recent analyses of the mammal assemblages from the third cave of Goyet (Belgium) reveal that a large component
of the material from bone level A1 postdates the Last Glacial Maximum. The biometric study of the large canid remains
from this level shows that an ulna can be described as from a medium-sized Palaeolithic dog with an estimated body
mass of ~20kg. A direct AMS 'C date of the bone demonstrates that the dog lived during the Balling/Allergd inter-
stadial. Human and carnivore modifications of the bone indicate that the animal was dismembered by a contempora-
neous human individual, likely to obtain its meat, and then gnawed by a canid-sized carnivore. Presumably, Palaeolithic
dogs fulfilled diverse roles in Late Palaeolithic societies including as a source of food.
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INTRODUCTION

The timing of the beginning of the domestication process of the wolf is controversial, but most researchers
agree that dogs were living together with people at the end of the Pleistocene. Remains of this together-
ness were famously found at Bonn-Oberkassel in Germany where two dogs were buried together with a
man and a woman (Nobis, 1979, 1986; Street, 2002; Street et al., 2015; Janssens et al., 2018). In France,
an intentional double dog burial, dating from the Late Palaeolithic, was recently detailed (Boudadi-Maligne
et al., 2020). Much older canid remains, dating from before the Last Glacial Maximum (LGM), an extremely
cold and dry period ranging in age from 23,000 years to 19,000 years ago (Mix et al., 2001), have been
attributed to incipient dogs (e. g., Germonpré et al., 2012, 2015). One such remain is the canid skull (Fig. 1)
found in the third cave of Goyet, in Belgium. With a calibrated age of ~35,700 cal BP this canid would
be the oldest domesticated animal known so far (Germonpré et al., 2009, 2012, 2018). However, these
attributions are subject to controversy (Boudadi-Maligne and Escarguel, 2014; Morey, 2014; Drake et al.,
2015; Janssens et al., 2016, 2019; but for a rebuttal see Galeta et al., 2021).

The Goyet caves are situated in the Condroz, a region south of the Sambre and Meuse valleys in Belgium.
The Condroz landscape is characterised by steep-sided valleys cutting through plateaux of relatively con-
stant altitudes, locally reaching 350 m (Denis, 1992). The third cave of Goyet is part of a large karstic sys-
tem that lies on the right bank of the Samson, a tributary of the Meuse River, at ca. 15m above the river.
Edouard Dupont, who excavated this cave in the 1860s, recovered here numerous Pleistocene mammal
bones, human remains and large quantities of Middle and Upper Palaeolithic artefacts (Dupont, 1872;
Germonpré, 2001; Flas, 2008; Pirson et al., 2012). It is the only site in the world where human remains
from populations dating from the Mousterian, Aurignacian, Gravettian and the Magdalenian have been
found at the same location (Rougier et al., 2016; Posth et al., 2016; Fu et al., 2016). The radiocarbon
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Fig. 1 Map with the most important sites discussed in the text; the estimated coastline (at -80m) during
MIS3 is based on Zickel, M., Becker, D., Verheul, J., Yener, Y., Willmes, C. CRC 806 Database: Paleocoastlines
GIS dataset [08.02.2021]. — (Available from http://crc806db.uni-koeln.de/dataset/show/paleocoastlines-gis-
dataset1462293239/).

dates show that occupations of the cave date from before the LGM, from the LGM and from the post-
LGM (Tab. 1).

The age dispersion of several AMS 'C dates and the refitting of human bones originating from different
horizons indicate that at least part of the content of the bone levels recognized by Dupont is mixed, likely
because Duponts’ excavations methods have not met today’s standards (Germonpré, 2001; Rougier et al.,
2016). At the entrance of the third cave, in Chamber A, Dupont discovered in the three uppermost levels,
a large number of Middle and Upper Palaeolithic artefacts, human remains and many bones of Pleistocene
mammals (Dupont, 1872; Germonpré, 2001; Rougier et al., 2016). The artifacts can be assigned to the
Mousterian, Lincombian-Ranisian-Jerzmanowician, Aurignacian, Gravettian, Magdalenian, Neolithic and to
historical times and show that the cave was recurrently occupied from the Pleniglacial on. Unfortunately, it is
not always clear from which level the artefacts originated (Dewez, 1987; Dupont, 1872; Lopez Bayon et al.,
1997; Otte, 1979; Otte and Groenen, 2001; Ulrix-Closset, 1975; Flas, 2008; Pirson et al., 2012). At the rear
of Chamber A and in Chamber B, Dupont (1872) distinguished a fourth and a fifth bone-bearing level, con-
taining mainly cave bear, cave lion, and cave hyena remains. Apart from the stratigraphic attribution of the
finds, Dupont distinguished three types of bone assemblages at Goyet. A first type, found at the entrance of
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Anthropogenic Carnivore
traces traces
Nr. collection | Element red stains | cut-marks | ornam. gr;?;/\r/ll(zg Remarks
2751 C X
2751 C X
2812-1 C upper
2812-2 C upper
2812-3 C upper
2812-4 C lower
2812 p4 lower
2812-5 mandible
2812 atlas
humerus AMS and isotopes
2812-10 distal part % (Germonpré et al., 2009: G-5)
humerus Isotopes (Germonpré et al.,
2812-9 diaphysis X 2009: G-2)
Vert00-247/ .
2812-6 ulna proximal X X X AMS
. , . Isotopes (Germonpré et al.,
2812-8 radius diaphysis x x 2009: G-7)
2812 radius diaphysis x x
2812-11 femur caput
2812 MC | x
2812-7 MT I
2812 phalanx |

Tab. 3 Minimum Number of Identified Specimens per taxon (NISP) and Minimum Number of Individuals (MNI) of the large canid assem-
blage from the first bone level A1 from the third cave of Goyet with the frequencies of anthropogenic and carnivore traces.

the cave, is associated with lithic and osseous artefacts. A number of bones displays traces of anthropogenic
manipulation such as cut-marks and impact traces (Tabs. 2-3). The second type of bone accumulation con-
cerns remains from cave bears, cave hyenas and cave lions. Their bones were discovered in the deep, darker
parts of the cave, sometimes in anatomical connection. The last type consists of skeletal elements from
herbivores that show gnawing traces, likely from hyenas (Dupont, 1872; Germonpré, 1996). The lithic and
osseous material from the first, upper, bone level A1 from Goyet represents, according to Dewez (1987),
several late Upper Palaeolithic occupations that could be related to an older, a middle (comparable to the
occupation at the nearby Trou de Chaleux cave) and a younger (Creswellian?) Magdalenian. Spectacular
finds from the first bone level include a double-barbed bone harpoon, a perforated baton (baton percé)
figuring a salmonid and a necklace, found in situ, composed of deciduous incisors from horses, incisors from
bovids and two bone fragments shaped as bovid incisors (Dupont, 1872; Van Wetter, 1920; Dewez, 1987;
Germonpré, 1996). In this study, we detail the remains from the large canids found in the first bone level
(A1) at the third cave of Goyet.
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Mandible AL m1-m3

Measurements n min | 25% quantile | mean | median |75 % quantile| max | sd
Goyet 2812-5 1 47.50

Palaeolithic dogs 33 | 41.90 4415 4577 | 46.14 46.89 47.81 | 1.97
Archaic dogs 39 | 332 35.00 36.44 | 36.7 37.2 41.72 |1 1.78
Pleistocene wolves 37 | 43.00 45.86 47.39 | 4717 48.82 525 |2.12
Recent northern wolves 38 | 43.2 45.30 46.74 | 46.6 48.3 50.1 1.87

Mandible CL m1

Measurements n min | 25% quantile | mean | median |75 % quantile| max | sd
Goyet 2812-5 27.80

Palaeolithic dogs 40 | 24.00 27.42 28.53 | 28.60 30.00 31.89 | 1.82
Archaic dogs 39 | 2044 21.50 22.45 | 22.49 24.00 2513 [ 1.22
Pleistocene wolves 40 | 28.00 28.75 29.93 | 29.66 30.88 32.60 | 1.50
Recent northern wolves 39 | 26.70 28.10 29.48 | 29.40 30.40 33.40 | 1.56

Mandible CW m1

Measurements n min | 25% quantile | mean | median |75 % quantile| max | sd
Goyet 2812-5 11.10

Palaeolithic dogs 33 | 10.64 11.43 11.93 | 11.80 12.53 14.15 | 0.78
Archaic dogs 39 8.06 8.60 9.09 9.10 9.41 10.50 | 0.87
Pleistocene wolves 39 | 10.80 11.53 12.07 | 12.04 12.60 13.30 | 0.66
Recent northern wolves 39 9.90 11.40 11.86 | 11.80 12.30 14.60 | 0.85

Mandible GB corpus

Measurements n min | 25% quantile | mean | median |75 % quantile| max | sd
Goyet 2812-5 14.10

Palaeolithic dogs 34 | 13.10 14.71 15.66 | 15.50 16.45 18.25 | 1.30
Archaic dogs 40 | 11.03 11.90 12.61 | 12.60 13.30 14.72 | 0.87
Pleistocene wolves 39 | 13.21 14.54 15.48 | 15.47 16.39 18.40 | 1.25
Recent northern wolves 38 | 11.70 13.65 14.43 | 14.66 15.40 16.70 | 1.27

Humerus Bd

Measurements n min | 25% quantile | mean | median |75 % quantile| max | sd
Goyet 2812-10 1 42.50

Palaeolithic dogs 2 | 29.20 3190 | 31.90 34.50 | 3.75
Roman dogs Belgium 8 2290 26.15 29.10 | 28.90 32.15 36.10 | 4.25
Recent archaic dogs 11 | 30.50 36.90 38.28 | 39.60 41.10 42.00 | 3.44
Pleistocene wolves 11 | 39.20 40.90 43.46 | 43.00 47.00 47.20 | 2.97
Holocene wolves 3 | 39.70 39.70 45.00 | 46.50 48.80 48.80 | 4.73
Recent northern wolves 6 | 43.10 44.90 46.68 | 46.55 47.35 47.50 | 1.65
dog-like in size * <39.00

large canid 39.01 46.99

wolf-like in size * >47.00

Tab. 4 Individual measurements of the Goyet large canid elements from the first bone level (A1) compared with the observed ranges
(minimum, 25 % percentile, mean, median, 75 % percentile, maximum) and the standard deviation of measurements, according to von
den Driesch (1976), of the data sets from Palaeolithic dogs, Belgian Roman dogs, recent archaic dogs, Pleistocene wolves, Holocene
wolves and recent northern wolves; see text for more information. * from Germonpré et al. (2017).
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Ulna Bpc
Measurements n min | 25% quantile | mean | median |75 % quantile| max | sd
Goyet 2812-6 (dog-like in size) 1 17.00
Palaeolithic dogs 2 14.40 15.90 | 15.90 17.40 | 2.12
Roman dogs Belgium 6 | 12.00 12.53 15.02 | 15.70 16.95 17.10 | 2.23
Recent archaic dogs 10 16.40 19.36 20.55 | 21.06 23.16 23.26 | 2.02
Pleistocene wolves 3 | 22.90 2420 | 23.90 25.80 | 1.47
Recent northern wolves 2 | 22.60 23.20 | 23.20 23.80 | 0.85
dog-like in size * <22.50
large canid 22.51 24.49
wolf-like in size * > 24.50

Femur DC
Measurements n min | 25% quantile | mean | median |75 % quantile| max | sd
Goyet 2812-11 1 23.54
Palaeolithic dogs
Roman dogs Belgium 5 112.80 14.30 16.98 | 17.80 19.25 19.40 | 2.73
Recent archaic dogs 10 17.80 20.35 2190 | 22.15 24.03 2490 | 2.19
Pleistocene wolves 1 26.80
Holocene wolves 1 27.90
Recent northern wolves 5 23.90 24.15 25.74 | 25.90 27.25 27.50 | 1.58
dog-like in size < 23.00
large canid 23.01 25.99
wolf-like in size > 26.00

Tab. 4 (continued)

MATERIAL AND METHODS

The material excavated by Dupont is housed at the Royal Belgian Institute of Natural Sciences (RBINS) in
Brussels (Belgium). Complete and fragmentary skeletal elements were counted in Number of Identified
Specimens (NISP) and in Minimum Number of Individuals (MNI) (Lyman, 1994). The anthropogenic cut- and
impact marks and the gnawing traces on the canid remains were compared with the descriptions in Binford
(1981), Lyman (1994) and Fernandez-Jalvo and Andrews (2016). Carnivore use of the skeletal remains is
examined by looking for indications of consumption traces. Carnivore damage is described based on Haynes
(1983), Fosse et al. (2012) and Fernandez-Jalvo and Andrews (2016).

The dates in the text and tables are calibrated in calendar years before 1950 (BP) and are derived from the
AMS radiocarbon dates given in Table 1. All dates have been calibrated using the Oxcal 4.3 online program
(https://c14.arch.ox.ac.uk/oxcal/OxCal.html).

Biometric measurements of the mandible, given in mm, were taken according to von den Driesch (1976). The
following variables were measured: ALm1m3: the alveolar length of the molar row m1-m3; CLm1: the crown
length of the carnassial; CWm1: the crown breadth of the carnassial; GBcorpus: the greatest thickness of
the mandible (below m1). All reference groups are adapted from Germonpré et al. (2015) and contain only
adults with completely erupted teeth, showing at least slight wear. The reference group of the Palaeolithic
dogs consist of large canids dating from the Upper Palaeolithic found at the Gravettian site of Pfedmosti
(Czech Republic), the Gravettian site of Kosténki-8, of eastern post-LGM dogs from the Epigravettian site of
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Eliseevichi and the late Upper Palaeolithic site of Verholenskaya in Russia (Germonpré et al., 2015) and of
Western post-LGM dogs from the German Bonn-Oberkassel site (Nobis, 1986; Street et al., 2015), the Swiss
Kesslerloch site (Napierala and Uerpmann, 2012), and from the French sites of Le Closeau (Pionnier-Capitan
etal., 2011) and Le Morin (Boudadi-Maligne et al., 2012). The reference group of the Pleistocene wolves in-
cludes fossil wolves from Trou des Nutons and Caverne Marie-Jeanne (Belgium), Pfedmosti (Czech Republic),
Mezin (The Ukraine) and Kosténki-17/Il (Russia). The reference group of recent northern wolves is composed
of Palaearctic wolves from Belgium, Sweden and Russia, including different populations from the Russian
Plain to Kamchatka, dating from the 19t and 20t century. The Archaic dog group is composed of recent
northern dogs from Siberia, Sakhalin Island, and Greenland, all dating from the 19" and 20" centuries, and
two Holocene prehistoric dogs: a Siberian dog from Shamanka, with a calibrated age range of 7280-7425
years BP (Losey et al., 2011, 2013) and an English dog found at a ritual site near Cambridge dating from the
Bronze Age (Baxter, 2007). For more details on these reference groups see Germonpré et al. (2015).
Measurements on the postcranial bones studied here, given in mm, were taken according to von den Driesch
(1976). The following dimensions could be taken: the distal breadth (Bd) of the humerus, the greatest
breadth across the coronoid process (BPC) of the ulna and the greatest depth of the femural caput (DC). This
material is compared with several reference groups. The first reference group consists of Pleistocene wolves
from the cave of Trou des Nutons in Belgium, the sites of Jaurens, Maldidier, Le Morin and Abri Pataud in
France (Boudadi-Maligne, 2010; Boudadi-Maligne et al., 2012, 2020) and the National Geographical cave
in the Primorskii territory in Russia (Baryshnikov, 2015). A second reference group composed of Eurasian
wolves contains recent northern wolves from Sweden and Russia (Germonpré et al., 2017). The Holocene
wolves contain the smallest and the largest specimens from the Danish postglacial wolves given in Aaris-
Sgrensen (1977), a Neolithic wolf from Lokomotiv, Siberia (Losey et al., 2011) and a Roman wolf from Braives
(Belgium). The Palaeolithic dog groups includes canids from Upper Palaeolithic sites in Spain (Erralla: Altuna
and Mariezkurrena, 1985; Vigne, 2005) and France (Le Morin: Boudadi-Maligne et al., 2012; Troubat: Bou-
dadi-Maligne et al., 2020; Pont d’Ambon, Montespan: Pionnier-Capitan et al., 2011). The Belgian Roman
dogs are from the Braives and Wichelen sites. The recent archaic dog group is composed of recent northern
dogs from Siberia, Sakhalin and Greenland and of specimens from Siberian husky and chow chow.
As discussed in Germonpré and Sablin (2017) and Germonpré et al. (2017), we presume that the mean
lengths and widths of the long bones are likely smaller in Palaeolithic dogs than in Pleistocene wolves. We
propose that limb bones of large canids can be termed “dog-like in size” when at least one of their measure-
ments falls inside the observed range of the “recent archaic dogs” and is smaller than the lower limit of the
observed ranges in the wolf groups in our data set (cf. Germonpré and Sablin, 2017). The canid specimens
can be described as “wolf-like in size” when the measurements on the long bone fall outside the observed
ranges (rounded to the next digit) of these measurements from the “recent archaic dog” group and if at least
one dimension of the bone is larger than the largest mean of this measurement in the wolf groups from our
data set. These assumptions can be summarized as a "less-than or equal” or a “greater-than or equal” value
of the measurements and are listed in Table 4 (cf. Germonpré and Sablin, 2017; Germonpré et al., 2017).
The long bones whose measurements do not correspond to either of these assumptions are considered here
as "large canids” (Tab. 4). This naming does not exclude, however, that such specimens could be dogs.
The body mass estimates (BMe) of the large canids in this study were calculated based on the regression
equations given in Losey et al. (2016) on the basis of wolf limb dimensions (Losey et al., 2016: tab. 4). The
following regression equations were used for the following measurements:

humerus Bd: InBMe=1.781xInBd-3.094 (r2=0.670)

ulna BPc: InBMe=1.795 xInBPc-2.082 (r2=0.620)

femur DC : INnBMe=2.377 xInDC-4.090 (r2)
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RESULTS

The AMS 'C dates available for the first bone level A1 are given in Table 1. In addition, AMS "C dates
pertaining to the post-LGM, but on bones originating from other bone levels or unknown stratigraphic
origin, are also given in Table 1. The calibrated ages (at 95 % probability) of the post-LGM bones range
from 16,780 cal BP to 12,540 cal BP. The calibrated ages from bones with human modifications range from
15,750 cal BP to 13,480 cal BP. The calibrated age of the human humerus (15,230 cal BP - 14,780 cal BP)
falls in the range of the calibrated ages of the mammal bones with human modification dating from the
post-LGM. The calibrated AMS '“C age of ca. 13,500 cal BP of the ulna 2815-6 is younger than the majority
of the post-LGM dates at Goyet. About half of the AMS “C dates from the bone assemblage A1 point to a
pre-LGM occupation of the cave by predators like cave bears, cave hyenas and modern humans.

The dominant species in bone level A1, both in NISP and MNI frequency, are horse, reindeer and cave bear
(Tab. 2). In the A1 assemblage, cut-marks are present on 3.6 % of the identified bones. About 4.5 % of the
identified bones show red stains (Tab. 2). In particular, bone tools or ornaments such as perforated teeth,
and elements such as the marrow-rich metapodials carry red stains (Germonpré, 1996). Gnawing marks are
present in somewhat higher frequencies, with 9.2 % of the bones, and especially those of red deer and rein-
deer, displaying evidence of carnivore actions (Tab. 2). In general, the gnawed bones are lightly damaged,
with scratches on the compact bones. In addition, a few furrows and gouging on cancellous parts occur
(Germonpre, 1996).

Table 3 lists the distribution of the skeletal elements of large canids from bone level A1. Elements of almost all
body parts are represented, from loose teeth, including perforated canines, over a vertebra to a metatarsus.
The four measurements on the canid lower jaw 2812-5 do not permit to assign the mandible to a specific ref-
erence group. Their values fall in the overlapping ranges of the dog and wolf groups in our data set (Tab. 4).
The distal breadth of the humerus 2812-10 (Bd: 42.5mm) is larger than the maximal width expected for
Palaeolithic dogs (Tab. 4). Although this humerus is wider than the maximum value (< 39.0mm) for dogs
in our data set, this width does not exceed the mean value for this dimension of the wolf reference groups
(Tab. 4). It can thus not be described as a wolf-like canid in size, it falls in the size range of a large canid.
This canid had an estimated body mass of about 36kg (Tab. 5).

The border of the coronoid process of the ulna 2812-6 is not pristine and the greatest breadth across the
coronoid process (BPC) is estimated at 17 mm. This width falls in between the values of these measurements
of the Palaeolithic dogs from Troubat (Boudadi-Maligne et al., 2020) and Pont d’Ambon (Pionnier-Capitan
et al.,, 2011) and is smaller than the expected threshold (< 22.5mm) proposed for this measurement for
Palaeolithic dogs (Tab. 4). The estimated body mass of this Palaeolithic dog is about 20kg; the Pont d’Am-
bon and Troubat dogs have estimated body masses of about 15 and 21kg, respectively (Tab. 5). Short,
transverse cut-marks are present on the medial side of the olecranon of ulna 2812-6 and resemble the
RCp-3 marks on reindeer ulnae as described by Binford (1981) (Fig. 2). In addition, an isolated, short,
transverse cut-mark occurs on the diaphysis. On the distal half of the diaphysis longitudinal cut-marks are
present. Red stains occur distally on the diaphysis and on the cancellous bone, proximally. Furthermore, the
olecranon process has been chewed (Fig. 2). On the medial side of the ulna, a clear round puncture mark
with bone fragments inserted in the pit can be distinguished. It overlies some of the medial short cut-marks.
The size of the impression is 7.5mm x 7mm. Proximally to this mark, at a distance of 11.8 mm, the outer
border of a second impression can be distinguished at the remaining proximal rim of the olecranon.

Three other skeletal elements from large canids bear cut-marks. On two radius diaphyses, the proximally
placed cut-marks resemble those described by Binford (1981) on reindeer radii (RCp-6). On the first meta-
carpal, cut-marks are present on the distal half of the bone, just above the distal epiphysis.

The Beef behind all Possible Pasts — The Tandem-Festschrift in Honour of Elaine Turner and Martin Street 513



The last canid element that could be measured is a proximal femur fragment (2812-11). The greatest depth
of the femural caput (DC: 23.54mm) slightly exceeds the expected value (< 23.00mm) proposed for this
measurement for Palaeolithic dogs (Tab. 4). This large canid had an estimated body size of about 30.5kg
(Tab. 5).

DISCUSSION

The bone assemblage from level A1 represents a palimpsest with remains from mammals dating from
pre- and post-LGM periods (Tab. 1). The calibrated dates of the post-LGM scatter range from before the
onset of the Late Glacial warming up to the Younger Dryas (16,780 years BP- 12,540 cal BP; cf. Rasmus-
sen et al., 2014). Most of the post-LGM bones that show anthropogenic traces date, just as the human
bone, from before the Late Glacial interstadial complex Gl 1 (Tab. 1), that began about 14,700 years ago
(Rasmussen et al., 2014). The calibrated AMS '“C age of the ulna 2812-6 from a Palaeolithic dog falls in
the range 13,740-13,480 cal BP and places this animal into the Balling/Allerad interstadial, most likely
into Gl-1c (cf. Rasmussen et al., 2014). Possibly this Late Palaeolithic dog and its “owners” lived in the
vicinity of Goyet during the transitional period from the Late Magdalenian to the Late Palaeolithic (Feder-

Tooth punctures

Cut-marks

— ] CM

Scraping marks

Ochre traces

Fig.2 Ulna Vert00-247/2812-6 described as from a Palaeolithic dog with cut-marks under-
lying one of the tooth impressions, with a transversal cut-mark, with scraping on the distal half
of the diaphysis and with red stains on the distal half and the proximal end.

514 M. Germonpré et al. - A Late Glacial Palaeolithic Dog from Goyet, Belgium



BMe kg (Humerus Bd)

Measurements n min mean max
Goyet 2812-10 1 36.0

Palaeolithic dogs 2 18.5 21.7 24.8
Roman dogs Belgium 8 12.0 18.3 26.9
Recent archaic dogs 11 19.9 29.9 353
Pleistocene wolves 11 32.1 37.5 43.4
Holocene wolves 3 31.9 39.9 46.1
Recent northern wolves 6 36.9 41.6 46.1

Bme kg (Ulna Bpc)

Measurements n min mean max
Goyet 2812-6 (dog-like in size) 1 19.9

Palaeolithic dogs 2 15.0 17.9 21.0
Roman dogs Belgium 6 10.8 16.1 20.4
Recent archaic dogs 10 18.9 28.3 35.4
Pleistocene wolves 3 34.4 38.0 42.6
Recent northern wolves 2 33.6 35.2 36.9

BMe kg (Femur DC)

Measurements n min mean max
Goyet 2812-11 1 30.5

Roman dogs Belgium 5 7.2 14.0 19.3
Recent archaic dogs 10 15.7 25.7 34.9
Holocene wolves 1 45.7

Recent northern wolves 5 31.6 37.7 44.2

Tab. 5 The estimated body mass (BMe) of the Goyet large canid elements from the first bone level
(A1) compared with the observed ranges (minimum, 25 % percentile, mean, median, 75 % percentile,
maximum) and the standard deviation of the BMe of the data sets from Palaeolithic dogs, Belgian
Roman dogs, recent archaic dogs, Pleistocene wolves, Holocene wolves and recent northern wolves; see
text for more information.

messergruppen). The dog’s remains were modified by prehistoric people as evidenced by cut-marks, after
which handling the bone was gnawed by a canid-sized carnivore (see below). It is somewhat younger
than the Palaeolithic dogs from the French Magdalenian site of Montespan (ca. 15,500-13,500 cal BP;
Pionnier-Capitan et al., 2011), the Magdalenian site Le Morin (ca. 14,500 cal BP) (Boudadi-Maligne et al.,
2012), the Azilian site Le Closeau, locus 46 (ca. 14,940-13,950 cal BP; Pionnier-Capitan et al., 2011;
Bignon-Lau, 2020), and the dogs from the Swiss Magdalenian Kesslerloch cave (ca. 14,600-14,100
cal BP; Napierala and Uerpmann, 2012). The Palaeolithic dog from Goyet (A1) is comparable in age to the
Late Glacial dog from the German site of Bonn-Oberkassel site (ca. 14,800-13,320 cal BP) (Street et al.,
2015). It is somewhat older than the Azilian dogs from the French sites of Troubat (ca. 12,700-12,520
cal BP) (Boudadi-Maligne et al., 2020) and Pont d’Ambon (ca. 12,900-12,400 cal BP) (Pionnier-Capitan
etal, 2011).

Remains from horse, reindeer and cave bear dominate the Goyet bone assemblage A1. Body parts of several
species have been manipulated by prehistoric humans as shown by the presence of cut-marks (3.6 % of
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NISP), tools and ornaments (2.8 % of NISP) and stains of red colourant (4.5 % of NISP) (Tab. 2). Interesting
to note is that the human humerus Goyet-Q-2, from a male child, also shows ochre stains (Fu et al., 2016;
Rougier et al., 2016). The cut-marks on the mammal bones are related to skinning, dismembering and
filleting (Germonpré, 1996). Carnivore induced damage, such as gnawing, punctures, furrowing, gouging
and scratches, can be discerned especially on red deer and reindeer elements, including shed antlers (Ger-
monpré, unpublished results), and also on bones of large canids (Tables 2-3). The features of the carnivore
damages compare well with those induced by wolves as described by Haynes (1983) and Fosse et al. (2012).
The stable isotopes of several large canid elements from level A1 have previously been analysed to recon-
struct the diet of these animals (Germonpré et al., 2009). The results of humerus 2812-10 indicates that
this large canid ate mainly horse meat (Germonpré et al., 2009: G5). The diet of the individual providing
the other humerus (2812-9) was dominated by horse and bison meat (Germonpré et al., 2009: G-2). The
stable isotopes analysis of radius 2812-8 revealed that this canid consumed mainly horse meat (Germonpré
et al., 2009: G-7).

Human manipulation on remains from large canids can be discerned on several skeletal elements. Two
canines were perforated and likely used as pendants. They testify of a symbolic utility (cf. Germonpré et al.,
2018; Fosse et al., 2019). On the two radius diaphyses, cut-marks are present that are comparable to the
filleting marks RCp-6, described by Binford (1981) on reindeer radii. Cut-marks, present on the distal half of
the first metacarpal, were probably inflicted while the animal was skinned.

Of the four skeletal elements measured in this study, the sizes of three specimens (a mandible, a humerus,
and a femur) fall in the overlapping size ranges of the dog and wolf groups in our data sets, although the
femur is barely larger than the threshold for Palaeolithic dogs (Tab. 4). The ulna 2812-6 falls within the
range of Palaeolithic dogs, based on the relatively small size of the breadth across the coronoid process (ca.
17mm) (Fig. 2). The calibrated age range of the ulna 2812-6 (Tab. 1) indicates that this Palaeolithic dog
lived during the Allerad. Its estimated body mass is about 20kg and falls into the observed ranges of the
Belgian Roman dogs and the “recent archaic dogs” of our data set. It is, just as the dogs from the Azilian
site of Troubat (Boudadi-Maligne et al., 2020), a medium-sized dog. Several cut-marks are present on ulna
2812-6. Short, transverse marks on the proximal medial surface resemble the RCp-3 cut-marks on reindeer
ulnae, described by Binford (1981) that are made during the dismembering process. This canid was dismem-
bered possibly in preparation to be consumed. In addition, a transverse cut-mark is present on the diaphysis.
On the distal half of the diaphysis longitudinal marks occur that could be related to scraping, maybe for
tendon or periosteum removal.

Furthermore, the oleocranon process of the ulna 2812-6 of the Palaeolithic dog (Fig. 2) is chewed in a
manner akin to the chewing of oleocranon processes of red deer by wolves, figured in Fosse et al. (2012:
Fig. 4), and those of sheep chewed by dogs in Fernandez-Jalvo and Andrews (2016: Fig. A.376) and re-
sembles a carnivore-gnawed ulna from the Gravettian Pfedmosti site (Germonpré et al., 2017: Fig. 19).
On the medial size of the ulna two traces of puncture marks are present. Inside the completely preserved
puncture mark, probably made by the cusp of a premolar, the bone surface is displaced into the bone’s
interior (Fig. 2). The large size of the puncture (7.5mm x 7mm) is similar to the size of tooth impressions
made by large carnivores (wolves, hyenas, bears) as studied in the Pleistocene bone assemblage from the
Arrikutz cave in Spain (Ferndndez-Jalvo and Andrews, 2016) and the tooth marks made by large carnivores
analysed in Andrés et al. (2012). The size of the tooth impression combined with the relatively small distance
(11,8mm) between the two tooth marks could suggest that the impressions were made by a P3 and a P4
from a large canid. Taking into account that cut-marks occur underlying the tooth impression, it is possible
that remains of this dog were given by its prehistoric masters to other dogs to feed upon, or that dogs or
wolves scavenged the refusal of the human occupants left in the cave. Further examinations of this ulna,
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including biogeochemical and genetic analyses, are currently undertaken and results will be published in a
forthcoming paper.

In Central and Eastern Europe, Palaeolithic dogs and/or ‘dog-like in size’ canids occur at sites with mam-
moth mass accumulations, pre-dating (Pfedmosti, Kostenki-1/1, Kostenki 11/la, Kostenki-21) and post-dat-
ing (Eliseevichi, Yudinovo, Mezin, Mezhirich) the LGM. In most of these sites direct or indirect evidence of
mammoth hunting is present (Pidoplichko, 1998; Sablin and Khlopachev, 2002; Germonpré et al., 2009,
2012, 2015; Germonpré and Sablin, 2017; Reynolds et al., 2019). We have postulated that Palaeolithic
dogs could have been used as pack animals to help transport mammoth body parts from the kill to the
camp site (Germonpré et al.,, 2012) and as sentinels to protect stored mammoth meat at the latter (Ger-
monpré et al., 2020). In addition, during pre-LGM times, Upper Palaeolithic people could have used the
protection offered by the large Palaeolithic dogs against Pleistocene predators. Once pachyderms like the
woolly mammoth and the rhino, and carnivores like the cave hyena, cave lion and cave bear became rare or
extinct, the presence of larger Palaeolithic dogs would have been less useful. In Western Europe, medium-
sized Palaeolithic dogs would then have been more opportune, as they would have required less food (Ger-
monpré et al., 2009, 2012, 2020). Nevertheless, such dogs could have occupied several roles in late Upper
Palaeolithic and Late Palaeolithic societies. They could have acted as hunting companions, sentinels, been
kept for their fur, meat and fat and participated with body and soul in ceremonies (Germonpré et al., 2020).
The double-human-and-dog burial from Bonn-Oberkassel (Street et al., 2015; Janssens et al., 2018) could
suggest, based on ethnographic evidence, that the soul of the dead/killed dog would have been needed
to guide the human souls to the afterworld (cf. Kretschmar, 1938; Schwartz, 1997), or that the dogs could
have been killed to display the high status of their masters (cf. Hayden and Schulting, 1997). In life, the
young Oberkassel dog most likely was suffering from a canine distemper infection and was taken care of
for several months, indicating how important this pup was to its “owners” (Janssens et al., 2018). In south-
ern France, at the Grotte-Abri du Moulin (Troubat), there is evidence of an intentional double burial of two
dogs (Boudadi-Maligne et al., 2020), dating to the Younger Dryas stadial. At the Upper Palaeolithic cave of
Goyet, based on the cut-marks on the radii and the ulna, cynophagy was probably practiced just as at the
late Upper Palaeolithic French sites of Le Morin (Boudadi-Maligne et al., 2012) and Pont-d’Ambon (France)
(Pionnier-Capitan et al., 2011).

CONCLUSION

Although the timing of the onset of the domestication process of the wolf is highly debated, most re-
searchers agree that by the end of the Pleistocene domestic dogs were part of the daily life of prehistoric
hunter-gatherers. The AMS C dates on bones from level A1 of the third cave of Goyet indicate that at
least part of this material dates from the post-LGM. Several canid bones from level A1 were modified
by Upper Palaeolithic humans; the carcasses of some animals were skinned, dismembered and filleted,
presumably in order to obtain the skin and meat. Other elements (canines) were perforated or came into
contact with red ochre powder (ulna). Moreover, the dismembered ulna was gnawed by a carnivore, likely
a canid. The size of the ulna permits to describe this element as from a Palaeolithic dog. Its calibrated age
places this animal into the Bglling/Allergd interstadial. With an estimated body mass of ~20kg it is com-
parable in size to other Late Palaeolithic dogs from Western Europe. The handling of the canid bodies and
bones at Goyet hints to the existence of a complex relationship, including cynophagy, between humans
and large and medium-sized canids during the Late Palaeolithic.
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