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This paper analyses the taphonomic modifications of the human remains identified within Cueva Palomera, the
main entrance to Ojo Guarena karstic system (Merindad de Sotoscueva, Burgos, Spain). The human skeletons
were found deposited over the cave floor of two high, narrow and hard-to-reach sectors called Terraza del
Enterramiento de la Galeria Principal and Galeria Sepulcral de la Sima Dolencias. Both sites represent primary de-
positions, in anatomical association and preserved partial joints but without grave goods. These humans are
directly dated between 2000-1750 cal BC, suggesting that both events took place within a short time frame
during the Early Bronze Age. The anthropological and taphonomic studies show that two adult male individuals
suffered different types of lesions in their cranium, clavicle, and ribs, including traumatisms and cut marks.
Taphonomic techniques have identified diagenetic and biostratinomic modifications, helping the assessment of
their postmortem and perimortem interval. The morphological features of these modifications confirm that both
individuals suffered lesions performed during the perimortem interval, suggesting their likely cause of death. The
concentration of the injuries and the contemporaneity of both individuals are coherent with intentional an-
thropic action, indicating that they could result from a violent conflict.

1. Introduction

Violence is one of the oldest human behaviours documented in
Prehistory. The first evidence of interpersonal violence comes from the
Middle Pleistocene site of the Sima de los Huesos (Sierra de Atapuerca,
Burgos) (Sala et al., 2015, 2016). Lethal and nonlethal trauma cases
have also been identified among Neanderthals (Trinkaus and Zimmer-
man, 1982; Berger and Trinkaus, 1995; Zollikofer et al., 2002; Gardner
and Smith, 2006) and other archaic hominins (Montgomery et al., 1994;
Balzeau et al., 2003; Wu et al., 2011). However, scarce evidence from
the Upper Palaeolithic sites is known (Henry-Gambier et al., 2001;
Trinkaus and Svoboda, 2006; Trinkaus and Buzhilova, 2012; Kranioti
et al., 2019). The number of traumatic lesions increased over time and
became more frequent during the Mesolithic in Europe (Roksandic,
2006; Roksandic et al., 2006; Schulting, 2009; Estabrook, 2016) and in
the context of the seminomadic African hunter-gatherers (Mirazon Lahr
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et al., 2016; Crevecoeur et al., 2021). With the arrival of the Neolithic,
an intensification of violence compared to previous periods is observed.
This trend can be detected in the well-known mass graves associated
with the LBK culture in Central Europe (Meyer et al., 2009, 2014, 2015,
2018; Teschler-Nicola, 2012; Wahl and Trautmann, 2012; Fibiger et al.,
2023) and in other European regions (Schulting and Fibiger, 2012; Silva
et al., 2012; Sanchez-Barba Munoz et al., 2019; Alt et al., 2020).
Violence is also widely documented in Bronze Age Europe
(Jiménez-Brobeil et al., 2009; Pasini et al., 2019; Molloy and Horn,
2020), although the osteological evidence of violence is limited in the
Iberian Bronze Age, something that clashes with archaeological evi-
dence such as defensive structures or the improvement of weapons (e.g.,
Argar) (Fernandez Manzano, 1985).

Interpersonal violence is not unknown among the first farming so-
cieties of Iberia (Alonso Bercianos and Diaz Navarro, 2021). In recent
years, osteoarchaeological research has been carried out to investigate
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violence in Prehistory, highlighting the works of A.M. Silva on the
Portuguese region (Silva and Marques, 2010; Silva et al., 2012); S.
Jiménez-Brobeil in southern Iberia (Jiménez-Brobeil et al., 2009, 2014);
D. Campillo in the Mediterranean area (Campillo and Baxarias, 2008)
together with other colleagues (Soriano et al., 2015; Moreno-Ibanez
et al., 2021); and different researchers for central plateau (Esparza
Arroyo et al., 2008; Najera et al., 2010; Fabian Garcia and Blanco
Gonzalez, 2012; Diaz-Navarro, 2020). Similarly, the archaeological re-
cord of northern Iberia has also provided unanswerable evidence of
different types of violence through the study of skeletal remains,
remarking the research conducted by F. Etxeberria on prehistoric sam-
ples from Basque Country (Etxeberria and Vegas, 1988, 1992; Armen-
dariz et al., 1994; Etxeberria et al., 2005; Vegas et al., 2012), and more
recently by T. Fernandez Crespo in the same area (Fernandez-Crespo,
2016, 2017; Fernandez-Crespo et al., 2018, 2020). The archaeological
sites with clear evidence of violence during the Recent Prehistory in
northern Iberia are mapped in Fig. 1. For the Late Neolithic/Chalcolithic
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transition are listed: Las Cascaras (Etxeberria and Vegas, 1992) in
Cantabria; San Juan Ante Portam Latinam, Las Yurdinas Il and Alto de la
Huesera (Etxebarria et al., 1996; Vegas et al., 2012; Fernandez-Crespo,
2017; Fernandez-Crespo et al., 2018) in Alava; and Longar and La Pena
de Maranén (Soto and Martija, 1995; Fernandez-Crespo, 2016) in Nav-
arra. For the Chalcolithic: Pico Ramos (Baraybar and La Rua, 1995) in
Vizcaya; Los Llanos and La Mina in Alava (Etxebarria et al., 1996); La
Atalayuela (Andrés and Barandiaran, 2004) in La Rioja; Aizibita and
Pena del Castillo II (Beguiristain and Etxeberria, 1994; Etxebarria et al.,
1996) in Navarra; and El Mirador and El Hundido (Alonso, 2015; Igle-
sias-Bexiga et al., 2022) in Burgos. For the Bronze Age: Las Pajucas
(Etxebarria et al., 1996) in Vizcaya, Los Rompizales and Las Arnillas
(Garcia-Ruiz, 1992; Velasco-Vazquez and Esparza-Arroyo, 2016) in
Burgos; and La Saga (Diaz-Navarro, 2020) in Navarra. And finally, the
exceptional cases of La Hoya (Fernandez-Crespo et al., 2020) in Alava
and Las Rabas (Bolado del Castillo et al., 2019) in Cantabria, both dated
to the Iron Age.
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e, S" 5
Cueva P_a'lom_e(a '

Fig. 1. A) Map showing the location of the study area in northern Iberia. The red star shows the location of Cueva Palomera. Red dots indicate the archaeological
sites cited in the text: 1. Las Cdscaras; 2. Las Rabas; 3. Los Rompizales; 4. Las Arnillas; 5. El Mirador; 6. El Hundido; 7. Las Pajucas; 8. Pico Ramos; 9. La Mina; 10. Las
Yurdinas IT; 11. La Hoya; 12. Alto de la Huesera; 13. Pena del Castillo II; 14. San Juan Ante Portam Latinam; 15. Los Llanos; 16. La Pena de Maranodn; 17. Longar; 18.
La Atalayuela; 19. Aizibita; 20. La Saga. B) Aerial photography indicates the cave’s location and the area’s main geographical elements. (For interpretation of the
references to colour in this figure legend, the reader is referred to the Web version of this article.)
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The archaeology of conflict can be explored in depth from the
analysis of indirect archaeological evidence -defensive structures, bat-
tlefields (Jantzen et al., 2011), rock art, and weapons (Christensen,
2004; Guilaine and Zammit, 2004; Lopez-Montalvo, 2015)-, but osteo-
archaeology is the only direct indicator of violent episodes at specific
people in Prehistory and, therefore, can give us solid information about
their implications and the reality of a violent event (Martin and Harrod,
2015). However, how the evidence of conflict is difficult to demonstrate
through the analysis of human remains due to the majority absence of
soft tissues because of preservation biases (Kniisel and Robb, 2016),
bioarchaeological studies rise as a tool to reconstruct the history of
violence among prehistoric societies (Walker, 2001). For the osteo-
archaeological study of violent injuries, forensic analyses of burial
contexts are essential to facilitate the interpretation of the casuistry, the
correct identification of ante, peri or postmortem injuries, the type of
weapons used and the type of violence inflicted (Lovell, 1997; Sauer,
1998; Walker, 2001; Katzenberg and Saunders, 2008; Kimmerle and
Baraybar, 2008). In the same way, the application of taphonomic
criteria is relevant since it may provide information about the site for-
mation and postdepositional processes (Lyman, 1994a; Fernandez-Jalvo
and Andrews, 2016; Stodder, 2018), but also for assessing the timing of
the taphonomic modifications of the human bone assemblages (bio-
stratinomic vs diagenetic processes) (Sorg and Haglund, 1996; Pokines
and Symes, 2014; Schotsmans et al., 2017). The combination of both
disciplines has allowed the identification of an increasing number of
antemortem and perimortem traumas in the human skeletal assem-
blages of sedentary farming communities (Larsen, 2015), suggesting
that there must have been much more violence cases than previously
thought. Furthermore, the increase of testimonies among the last
hunter-gatherer groups and sedentary societies has led to an archaeo-
logical debate about the origin of warfare (Keeley, 1996; Guilaine and
Zammit, 2004; Thorpe, 2005) and how our ancestors engage in forms of
organized violence (Ehrenreich, 1997; Otterbein, 1997; Christensen,
2004; Kissel and Kim, 2019). A much more difficult task is to detect the
causes of these conflicts. Researchers have suggested different expla-
nations for the warfare, such as the depletion of available sources,
ecological imbalance, population density or migrations, although these
factors may have been considered depending on each context.

With the aim to identify new violent behaviours in northern Iberia
during Recent Prehistory, this paper focuses on the osteoarchaeological
analysis of two human skeletons deposited in Cueva Palomera (Ojo
Guarena, Burgos) using a taphonomic and forensic approach, that can be
implemented as a methodological framework in the future, especially
for analysing old collections of human remains currently curated in
museums.

2. Materials
2.1. Ojo Guarena karstic system

The Ojo Guarena karstic system is located in the north of the Iberian
Peninsula in the municipality of the Merindad de Sotoscueva (Burgos)
(Fig. 1A). It is placed on the southern slope of the Cantabrian Mountain
range and the upper Ebro River basin, two well-differentiated biogeo-
graphical regions: Eurosiberian and Mediterranean (Ortega et al., 2013).
This karst consists of 14 connected caves and a network of galleries and
passages that reaches 110 km, constituting one of the most extended
underground systems in Europe and is listed as the Natural and Cultural
Heritage of Spain. These caves are distributed over six overlapping
sub-horizontal levels of cretaceous limestones formed by the Guarena
and Trema rivers and the Villamartin stream (Fig. 1B). This complex was
explored by the Grupo Espeleoldgico Edelweiss (GEE) since the 1960s, who
discovered different archaeological sites during speleological explora-
tions (Ortega and Martin, 1986). As a result of their systematic surveys,
this karst complex contains an impressive cultural sequence of human
activities from at least the Middle Palaeolithic to the Middle Ages
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(Ortega and Martin, 2001) (Fig. 2A). The archaeological evidence in-
cludes living areas (Ortega et al., 2013; Navazo et al., 2021), rock art
(Uribarri and Liz, 1973; Gomez-Barrera et al., 2003; Ortega and Martin,
2015; Ortega et al., 2020), footprints (Ortega et al., 2021a), isolated
artefacts and burials (Ortega et al., 2013). In particular, this research
focuses on the Cueva Palomera, the main entrance to Ojo Guarena
(Fig. 1B).

2.2. Cueva Palomera

The entrance to Cueva Palomera is located at the bottom of an old
sinkhole of the Villamartin stream (Ortega and Martin, 2023), providing
access via the slope of Rampa de Palomera to the cave’s fourth level of
karst and its main gallery, which extends for almost 1 km (Fig. 2B). The
prehistoric human activities within the cave are varied but little studied.
In 1972, M. Soledad Corchén carried out a test pit in the vestibule,
documenting almost 5 m deep archaeological levels with prehistoric
ceramics. However, the results of this excavation were not published in
detail, and the materials are currently stored at the Archaeological
Museum of Burgos (Ortega and Martin, 1986). Besides, in Rampa de
Palomera there is a natural ditch caused by the action of the infiltration
waters that shows a powerful cultural sequence with several
fumiere-type stratigraphic units dated from the Neolithic to the Bronze
Age. These findings suggest the existence of an important archaeological
site from Recent Prehistory in the cave entrance (Ortega et al., 2021b).
Further inside, there are seven areas with rock art performed by
hunter-gatherers and farming communities from the Azilian to the
Bronze Age. In this research, we study two single funerary sites
discovered by GEE in 1981 and 2002 in different narrow and
hard-to-reach areas of the main gallery and recovered by A. I. Ortega
during the 2016 and 2018 surveys (Figs. 2C and 3A).

2.2.1. Terraza del Enterramiento de la Galeria Principal (TE)

TE is located on a ledge 7 m high by 1 m wide above the Galeria
Principal. This site is located 500 m far from the Palomera entrance
(Figs. 2C and 3B). The human skeleton was discovered over the floor
surface of the ledge, which was expressly prepared for its deposition, in
anatomical association but without any preserved anatomical joints and
without any type of grave goods (Fig. 3C). During the postmortem in-
terval, the place was probably disturbed because of faunal activity,
which could have modified the primary position of the burial, dis-
articulating the bones.

2.2.2. Galeria Sepulcral de la Sima Dolencias (GS)

GS is placed in the upper level of Sima Dolencias, a large room on
whose vault the waterfall of the Villamartin stream precipitates after
saving a drop of 54 m high (Fig. 3B). The individual was in the floor
surface, partially covered by a thin layer of silts, in the lateral corridor of
the small northern passage. This little corridor is located 30 m above the
main gallery and 1000 m far from the Palomera entrance (Figs. 2C and
3A). The skeleton appeared in partial anatomical connection and was
flexed on his right side, although he did not have grave goods either
(Fig. 3C). This deposit was affected, at a later time, by the digging of a
trench, resulting in the loss of the skull and some long bones and the
disarticulation of some joints.

3. Methods
3.1. Radiocarbon dating

Bone fragments were taken from the two individuals to date in both
burial contexts. Sampling was based on selecting long human bones with
a dense cortical to ensure a high-quality standard of collagen preser-
vation. The human bone samples were sent to the BETA Analytic labo-
ratory (Miami, Florida). The dates were calibrated in OxCal v4.4.4
(Bronk Ramsey, 1995) using the IntCal20 calibration curve (Reimer
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Fig. 2. A) View of the Ojo Guarena Natural Monu-
ment from outside. B) Main entrance to Cueva Pal-
omera. C) Plan of the karstic system with the places
referred to in the text. The line of red and yellow dots
indicates the route from the entrance. The red arrows
show the location of the burial sites (Map: Grupo
Espeleologico Edelweiss, 1986; modified by A. I
Ortega and A. San Martin). (For interpretation of the
references to colour in this figure legend, the reader is
referred to the Web version of this article.)
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et al., 2020). The results are presented at a 95.4% probability.

3.2. Anthropological analysis

Taxonomical and anatomical identification was undertaken with an
anthropological atlas (White and Folkens, 2005) and the reference
collection of EvoAdapta Group (University of Cantabria). Teeth were
classified according to the FDI notation. The sex of the individuals was
estimated based on the cranium, mandible and/or coxal morphological
landmarks (Buikstra and Ubelaker, 1994). The age of the individuals
was determined using cranial suture closure (Meindl and Lovejoy,
1985), the human tooth development and eruption (AlQahtani et al.,
2010), dental wear (Smith, 1984), the metamorphosis of the auricular
surface of the ilium (Lovejoy et al., 1985), the fusion of the sternal end of
the clavicle (Szilvassy, 1977) and bone fusion (Scheuer and Black,
2000). Pathologies were identified using recognised palaeopathological
guidelines (Mann and Hunt, 2005; Aufderheide and Rodriguez-Martin,
2011). Dental calculus was estimated according to the categories pro-
posed by Buikstra and Ubelaker (1994). Stature was calculated through
the maximum length of long bones using the formulas proposed by
Trotter and Gleser (1952) and corrected by Mays (2016) with linear
regression formulas.

3.3. Taphonomic analysis

To assess the skeletal representation, several quantification units
were applied (Lyman, 1994b): Number of Remains (NR), Minimum
Number of Elements (MNE) and Minimum Number of Individuals (MNI).
To determine the degree of fragmentation and the preservation of the
assemblage two indexes were calculated: Fragmentation Ratio (FR)
(Richardson, 1980) and Bone Representation Index (BRI) (Bello and
Andrews, 2006). The taphonomic analysis was carried out by identifying
the different biostratinomic and diagenetic modifications on the skeletal

remains using macroscopic observations (Fernandez-Jalvo and
Andrews, 2016). Every anatomical element was observed under a LEICA
S8 APO stereoscope with 10x eyepieces in search of bone surface al-
terations. To ascertain the timing of bone fracture (perimortem vs
postmortem), the following taphonomic approaches were carried out in
different skeletal remains. Firstly, cranial breakage patterns were stud-
ied using the fracture parameters proposed by Sala et al. (2016). 1)
outline: linear, depressed or stellate (Galloway and Wedel, 2014); 2)
location: above, below or in the "hat brim line"; 3) trajectory: not cross
suture or crossing suture (Kremer et al., 2008); 4) angle: right or oblique;
5) cortical delamination: presence or absence; and 6) edge texture: smooth
or jagged (Jordana et al., 2013). Secondly, for analysing the long bones
breakage patterns, the following fracture properties were considered
according to Villa and Mahieu (1991). 1) outline: longitudinal, trans-
verse and curved; 2) angle: right, oblique or mixed; 3) edge: smooth or
jagged,4) shaft circumference: 1, 3/4, 1/2 or 1/4; and 5) shaft fragment:
<1/4, 1/4, 2/4, 3/4 and 1 of the total length of the bone. Alike, the
assessment of the rib fracturation was conducted by considering the
presence/absence of the macroscopic traits defined by Scheirs et al.
(2018). 1) incomplete fractures, 2) plastic deformation, 3) peel, 4) fold,
5) longitudinal lines, and 6) internal/external different appearance.
Finally, cut marks were examined following the categories established
by Binford (1981): 1) skinning, 2) dismembering, and 3) defleshing.

4. Results
4.1. TE individual

4.1.1. Radiocarbon results

The human bone sample from TE was dated to 3530 + 30 (Beta-
473659) with a calibration interval of 1945-1751 cal BC. This date
places this burial site in the II millennium cal BC, belonging to the
regional Early Bronze Age.
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4.1.2. Anthropological results

This individual is represented by an almost complete skeleton in a
good state of preservation and in anatomical association (Fig. 3C).
Despite its good preservation, some teeth, vertebrae, carpals, tarsals,
and phalanges were lost. In contrast, others, such as the scapulae, coxal
bones, some long bones, and especially the cranium, were highly frac-
tured and completely disarticulated (Table 1, Fig. 4A).

The sexual determination of the individual has been made based on
the morphological traits of the cranium, mandible and pelvis. The
nuchal crest, the supraorbital torus, the glabella and the mastoid process
of the cranium are not very robust, but they are considerably marked.
The mandible shows the eversion of the gonian angle, as well as the
acute angle of the sigmoid notch, indicating that it belongs to a male
individual. Regarding the coxal bones, the angle of the sciatic notch and
the preauricular sulcus corroborate the male sex of the individual.
Furthermore, the long bones of this individual are very robust. All the
teeth had fully erupted, including the M3 (18 and 28), indicating an age
above 22 years. Based on bone fusion, all epiphyses had just fused,
confirming that this individual was at least 25 years of age. The degree
of closure of the coronal, sagittal and lambdoid sutures indicates an age
between 30 and 40 years. In turn, the palatal suture suggests that the age
of death was between 18 and 50 years. The sternal end of both clavicles
had been completely fused, indicating a minimum age of 30 years.
Finally, the morphology and texture of the auricular surface of the ilium
are compatible with a phase 3-5 of development, which suggests an age
between 30 and 44 years. This evidence confirms that it is a mature adult
individual. The stature estimation was conducted through the maximum
length of the femur, providing a stature of 1.70 m.
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Fig. 3. Left: TE individual; Right: GS individual. A)
Profile of the Galeria Principal and Sima Dolencias at
the level of the archaeological sites (Map: A. L
Ortega, A. San Miguel, F. Ruiz). Red dots show the
position of the skeletons over the main gallery. B)
Location of the burial sites within the cave (photo-
graph of the Sima Dolencias: Pedro Carazo). Red dots
indicate the place where the human individuals were
discovered. C) Detail of the human skeletons before
excavation. Scales: 10 cm. (For interpretation of the
references to colour in this figure legend, the reader is
referred to the Web version of this article.)

Twenty-four teeth have been preserved: 14 upper (11, 12,13, 16, 17,
18, 21, 22, 23, 24, 25, 26, 27 and 28) and 10 lower (32, 33, 35, 41, 42,
43, 44, 45, 46 and 47). The remaining teeth have not been recovered,
but their alveoli are exposed, so they were lost after the individual’s
death. The only exceptions are the dental pieces 14 and 48, whose
alveoli had been resorbed and thus were lost in an antemortem interval.
All the teeth show high occlusal wear (degree 3-5) and dental calculus
on their lingual and buccal surfaces (degree 1, small amount). Ten teeth
(11, 13, 21, 22, 24, 27, 33, 34, 35 and 44) have a small line of hypo-
plasia. In addition, tooth 17 presents distal caries in the neck of the
tooth. The mandible presents mandibular torus and the maxilla lingual
exostosis. Finally, all the dental pieces show periodontitis of a medium
degree. Regarding postcranial pathologies, spondyloarthritis has been
detected in four vertebrae. This individual shows a higher degree of
robustness in the hindlimbs than in the forelimbs, as well as marked
muscle insertions. Likewise, osteophytes have been observed in the leg
bones, while not in the arm bones. It is worth noting the osteophytes
identified in the patella, the calcaneus or the phalanges of the foot. The
iliac crest of the right coxal bone also presents osteophytes. Finally,
vascular grooves have been detected both in the tibiae and also in the
femurs.

4.1.3. Taphonomic results

The skeletal profile representation of the human remains from TE is
presented in Table 1. The human bone assemblage is composed of 395
NR belonging to 170 MNE and an MNI of 1. The skeletal representation
and the anatomical association of the skeleton suggest that the indi-
vidual was primarily deposited in the ledge and later disarticulated. This
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Table 1
Human skeletal profile representation from TE and GS individuals.
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Element TE individual GS individual
NR MNE MNI FR BRI NR MNE MNI FR BRI
Cranium 72 1 1 72 100% 0 0 0 0 0%
Maxillae 3 1 1 3 100% 0 0 0 0 0%
Mandible 1 1 1 1 100% 1 1 1 1 100%
Teeth 24 24 1 1 75% 5 5 1 1 16%
Hyoides 2 1 1 2 100% 6 1 1 6 100%
Cervical vt 6 4 1 1.5 57% 7 7 1 1 100%
Thoracic vt 14 10 1 1.4 83% 12 10 1 1.2 83%
Lumbar vt 14 1 2.8 100% 14 5 1 2.8 100%
Indet vt 4 1 1 4 0% 2 0 0 0 0%
Sacrum-coccyx 15 1 1 15 100% 3 1 1 3 100%
Os coxae 14 1 1 14 100% 10 1 1 10 100%
Ribs 68 24 1 2.8 100% 51 24 1 2.1 100%
Scapula 10 2 1 5 100% 1 1 1 1 50%
Clavicle 2 2 1 1 100% 2 2 1 1 100%
Sternum 2 1 1 2 100% 7 1 1 7 100%
Humerus 3 2 1 1.5 100% 6 2 1 3 100%
Ulna 2 2 1 100% 2 2 1 1 100%
Radius 3 2 1 1.5 100% 1 1 1 1 50%
Carpals 15 15 1 1 94% 5 5 1 1 31%
Metacarpals 10 10 1 1 100% 4 4 1 1 40%
Hand phalanges 23 23 1 1 82% 5 5 1 1 18%
Femur 23 2 1 11.5 100% 0 0 0 0 0%
Patella 2 2 1 1 100% 0 0 0 0 0%
Tibia 8 2 1 4 100% 0 0 0 0 0%
Fibula 7 2 1 3.5 100% 0 0 0 0 0%
Tarsals 8 8 1 1 80% 1 1 1 1 10%
Calcaneus 2 2 1 1 100% 0 0 0 0 0%
Talus 2 2 1 1 100% 0 0 0 0 0%
Metatarsal 10 10 1 1 100% 0 0 0 0 0%
Foot phalanges 7 7 1 1 25% 1 1 1 1 4%
Indet 19 0 0 0 0% 9 0 0 0 0%
Total 395 170 1 2.3 80% 155 80 1 1.9 38%
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Fig. 4. Skeletal representation of the individuals. Location of the perimortem injuries in red dots. Preserved anatomical elements are in green. A: TE individual; B: GS
individual. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)

assemblage had an FR of 2.3. However, if this index is analysed by
anatomical elements, significant fluctuations can be observed. The
highest FR values were obtained in the cranium (FR = 72), the sacrum
(FR = 15), the coxal bones (FR = 14) and the femur (FR = 11.7), indi-
cating the high fracturation suffered by these bones. Other elements,
such as the maxilla, scapulae, tibiae and fibula, had an FR ranging from

3 to 5. Other bones provided rates below 2, such as vertebrae or ribs. The
rest of the skeletal elements had no fractures. The BRI obtained for the
TE individual was 80%, showing the excellent preservation of the
skeleton. Most anatomical elements are represented with 100% of the
expected bones. Other remains have been preserved between 70 and
100%, such as teeth, thoracic vertebrae, carpals, hand phalanges and
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tarsals. The only bones that had lower percentages were the cervical
vertebrae (BRI = 57%) and the foot phalanges (BRI = 25%).

The study of cranial fractures of the TE individual shows a high
fracturation of the cranium, especially in the left vault. Most of the
cranium fractures display linear-curved fracture outline (94%). Still, two
traumatisms have been identified in the frontal (trauma 1) and left pa-
rietal bone (trauma 2) (Fig. 5). Both are stellate/depressed fractures
consisting of multiple radiating linear fractures originating at each point
of impact and extending almost the entire cranium, mainly along the
frontal (crossing the frontal squama and glabella regions) from trauma
1, and along the left parietal and right parietal (crossing the parietal
tuber) and left temporal bones from trauma 2. No evidence of healing is
documented in both traumas. The fracture location has been analysed
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according to the "Hat Brim Line" rule, showing that 50% of the fractures
are above, 34% within, and 16% below the "Hat Brim Line". Regarding
the fracture trajectory, 19% of the fractures cross cranial sutures, while
the remaining fractures do not cross sutures. Concerning the fracture
angle, 97% of the total sample displayed oblique angles, while 3% of
them were defined as right angles. Similarly, the fracture edge texture
was identified as smooth in 96% of the cases. Only 3% of the fractures
show jagged edge texture. And respecting cortical delamination, it was
present in 56% of the cranium fragments. The long bone breakage pat-
terns in the TE individual reveal that 65% of the long bones display
fractures. As for the fracture outline, all the broken long bones show
transversal fractures. The fracture angle shows more significant het-
erogeneity, being 30% mixed, 63% oblique and 7% right. Instead, the

Fig. 5. Perimortem fractures of the TE skull. White arrows show cortical delamination, oblique angles, and smooth edges. Scale: 1 cm. Numbers 1 and 2 indicate the

impact point.
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fracture edge is jagged in 100% of the fractures. Shaft circumference is
complete in 43% of the sample, while it is 1/2 of the total circumference
in 57% of the cases. And, regarding the shaft fragment, the larger
fragments dominate with 33% of the long bones being complete, 13% of
3/4 and 39% of 2/4. The smaller fragments show a 4% of 1/4 and 11%
of <1/4 of the total length. The analysis of rib fracturation indicates that
84% of the ribs are fractured. They all display transverse fractures with
mixed/right angles and jagged edges. Two incomplete fractures have
been identified concerning the macroscopic traits studied in this work,
while four ribs showed longitudinal lines. No evidence of plastic
deformation, peels, folds and internal/external differences in appear-
ance have been recorded in the rib assemblage. No cut marks have been
documented on the skeletal remains of this individual.

Finally, diagenetic processes have also been documented in the TE
individual. Weathering has affected 43% of the NR, although the most
significant weathering degrees were stages 1 and 2. Calcite concretions
are present in 64% of the NR, but they are weak and superficial. In the
same way, water dissolution has modified the 66% of the skeleton, with
low and medium degrees. Other diagenetic agents, such as manganese
staining and bacterial activity, have altered the bones by 19% and 15%
of the NR, respectively. Other postmortem taphonomic processes have
been identified, such as small black thermoalterations in 4% of the NR,
and trampling in 5% of the NR.

4.2. GS individual

4.2.1. Radiocarbon results

The human sample taken from the GS individual was dated to 3550
+ 30 BP (Beta-554338), with a calibration interval of 2014-1771 cal BC,
consistent with the Early Bronze Age and similar to the radiocarbon date
obtained in the TE individual.

4.2.2. Anthropological results

To this individual, a half skeleton in a good state of preservation and
partial anatomical connection is attributed, yet, an essential number of
anatomical elements were lost or slightly disarticulated. Most of the
vertebrae, some ribs and sacrum still preserved articulated joints, while
the postcranial skeleton was found in anatomical association but dis-
articulated (Fig. 3C). Only half of the bones have been preserved, such as
a mandibular fragment and five teeth, the axial skeleton with most of the
vertebrae, the ribs, both clavicles and a scapula, the arm bones excepting
the right radius, a few carpals and phalanges, as well as the pelvis almost
complete, with both coxal bones and the sacrum. The skull and all the
hindlimb bones are not represented (Table 1 and Fig. 4B).

The sexual determination of the individual has been made exclu-
sively from the morphological landmarks of the pelvis and mandible.
The angle of the sciatic notch is very acute. The sacrum, which is
completely preserved, is not deeply excavated. Both traits are habitually
identified in male individuals. The sigmoid notch and the eversion and
roughness of the gonian angle confirm that it is a male individual. In
addition, the robustness of the long bones is in line with this determi-
nation. All the teeth had fully erupted, as indicated by the presence of
the dental piece 48, which is characteristic of adult individuals of at least
22 years of age. Bone fusion had been completed in all skeletal bones
indicating that this individual was at least 25 years of age. The sternal
end of both clavicles is already fused, indicating a minimum age of 30
years. The morphological characteristics of the articular face of the ilium
with the sacrum are compatible with phases 3-5 of development, which
suggests an age between 30 and 44 years. All these morphological traits
confirm that it is a mature adult individual. In the absence of other
complete long bones, the height of this individual has been estimated
from the maximum length of the right humerus, and the left ulna and
radius. The size of this individual has been calculated between 1.62 m
and 1.70 m.

The paleopathological study has not identified lesions in the few
preserved teeth. These consist of teeth 11 and 31, dental piece 48, and
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teeth 32 and 34. The teeth have low occlusal wear (degree 3), but all of
them show dental calculus on their lingual and buccal surfaces (degree
1, small amount). Regarding the postcranial skeleton, osteophytes have
been identified at the insertion of the flavum nerve, as well as several
Schmorl’s nodules (herniations of the nucleus pulposus) and osteolytic
lesions in the vertebrae, as well as osteophytes at the sternal ends of the
ribs. On the other hand, the beginning of scoliosis has been documented
in three thoracic vertebrae. Finally, the left ulna has an antemortem
fracture at the level of the distal metaphysis. The few remains of long
bones have limited the analysis of activity markers, highlighting the
finding of an enthesopathy in the proximal epiphyses of both ulnae, and
very high degrees of robustness in both humeri, right scapula, and
clavicles.

4.2.3. Taphonomic results

The quantification of the human skeletal remains at GS provided an
NR of 155, belonging to 80 MNE and an MNI of 1 (Table 1). This
assemblage had an FR of 1.9. In this case, the variations between
anatomical elements were minor. The element that yielded the highest
FR was the coxae, with a value of 10, and the sternum, with a value of 7.
It should be noted that the hyoid bone was preserved, but it presented a
high fracture (FR = 6). The only additional elements found to be frac-
tured were the vertebrae, ribs, sacrum, and humerus, whose FR fluctu-
ated between 1 and 3. The BRI of the GS individual is 38% showing a
differentiated distribution. Although many recovered bones are repre-
sented with BRI of 100%, such as vertebrae, ribs, and arm bones, others
have very low percentages. Among the latter, it is worth highlighting the
teeth, carpals, metacarpals, hand phalanges, tarsals and foot phalanges
with very low BRI percentages ranging between 4 and 40%. The skull
and most of the hindlimb bones have not been documented. Despite
being deposited in anatomical connection, this distribution indicates the
loss of critical skeletal portions, corroborating the burial alteration due
to the trench.

Cranial breakage patterns have not been able to be analysed due to
the absence of cranium elements in this individual. However, the study
of the long bone breakage patterns in the GS individual indicates that
78% are fractured. The fracture outline shows that all the fractures are
transverse. Regarding the fracture angle, 71% of the fractures are mixed,
while 29% are oblique. As in the TE individual, the fracture edge is
jagged in 100% of the fractures. The shaft circumference is complete in
all the samples. And, regarding the shaft fragment, category 1 domi-
nates, with 45% of the long bones being complete, 11% of 2/4 and 44%
of 1/4. The left thoracic region of the GS contains fractures and cut
marks (Fig. 6). Concerning the rib breakage patterns, 46% of the ribs are
fractured. They are transverse fractures with mixed/right angles and
jagged edges. These fractures are located along two main axes, in the
posterior and lateral arches of the ribs, with an outside-in posterolateral
direction. Four ribs present incomplete fractures, ten show longitudinal
cracks, two display plastic deformation, and four show differences in
appearance between the internal/external edges (Fig. 6C). No signs of
peels or folds have been identified. Instead, the right ribs do not present
any type of taphonomic alteration, and most of them remain complete.
In addition, 20 cut marks were identified along this anatomical region.
Nine are visible in the posterior view of the left clavicle near the sternal
extremity (Fig. 6A). They are thin, oblique and show overlappings be-
tween them. However, their general direction indicates a slightly obli-
que anteroposterior entrance. Nine cut marks are also located in the
upper part of the first left rib close to the vertebral end (Fig. 6B). They
are deep, short and clustered cut marks with an anteroposterior trajec-
tory and parallel. And, two more are in the ninth left rib near the lower
border of the sternal end and slightly separated from each other
(Fig. 6D). They have somewhat different characteristics from the pre-
vious ones, being shorter, with a posterolateral direction and with a
broader notch at the end of each cut mark. No additional cut marks have
been noted on the rest of the skeleton.

Other diagenetic modifications have also modified the GS skeleton.
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Fig. 6. Anthropic modifications from the GS individual. A) Cut marks in the left clavicle. B) Cut marks in the first left rib. C) Fracturation of the left thoracic region.

D). Cut marks in the ninth left rib.

26% of the NR showed weathering marks (stage 1). Calcite concretions
were identified in 43% of the remains, and the lower stages of water
dissolution were present in 44% of the NR. On the other hand, manga-
nese staining and bacterial activity are less represented, with 1% and 6%
of the NR. The skeletal remains of the GS individual have also been
affected by small black thermoalterations and trampling in 7% and 1%
of the NR, respectively.

5. Discussion
5.1. A snapshot of violence during the Early Bronze Age

Radiocarbon dating places the death of the individuals at the
beginning of the II millennium cal BC, coinciding with the Early Bronze
Age culture in northern Iberia (Arias and Armendariz, 1998). These
findings are not rare because northern Iberia preserves an extraordinary
Bronze Age funerary record where caves were selected as burial loca-
tions already since the arrival of early farmers during the Neolithic
(Ontanon and Armendariz, 2005), but above all in this period when
there is an unprecedented increase of burial caves in this area
(Gonzalez-Rabanal, 2022). Both dates overlap, suggesting that the in-
dividuals’ deaths could have occurred contemporaneously or at least
within a short time frame. Therefore, both sites could constitute two
synchronous funerary events, although the fact that they were not
deposited together does not support this hypothesis. The anthropologic
analysis of the skeletons revealed that the human remains belong to two
adult male individuals who engaged in high levels of physical activity.

The presence of a high degree of robustness, osteophytes and vascular
grooves in the TE individual can be interpreted as mobility indicators,
supporting that this individual performed high levels of physical activity
and, most likely, on rough terrain such as those surrounding the site. In
the same way, the identification of some enthesopathies in the axial
skeleton and a great robustness degree of the forelimbs of the GS indi-
vidual suggests intense physical activity on the back. It is probably
related to repetitive flexing of the arms. In addition, both individuals
presented some pathological conditions, such as dental diseases and
osteoarthritis in the case of the TE individual, and Schmorl nodes,
scoliosis and an antemortem fracture in the GS individual. The presence
of several teeth of the TE individual affected by hypoplasias indicates
that this individual suffered at least two nutritional stress events be-
tween 2.5-8.5 and 9.5-11.5 years old. The skeletal profile representation
shows a generally good state of preservation of the skeletons, as most of
the anatomical elements are well represented. This pattern is habitually
observed in primary burials (Bello and Andrews, 2006), suggesting that
these are the original places where the funerary practices were carried
out. This is also supported by partial joints, anatomical associations and
the high presence of short and small bones, which are not typical in
secondary depositions. However, a low differential preservation of some
skeletal remains demonstrates that significant postdepositional pro-
cesses occurred in modern times at both sites. The disarticulation of the
skeletons is quite common in funerary surface deposits conducted in
karstic systems because the physicochemical modifications can disturb
the primary position of the skeleton (Gonzalez-Rabanal et al., 2017).
Macroscopic analysis of the human bones identified different lesions
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in both individuals (Fig. 4). The cranium of the TE has fresh fractures
caused by two primary blunt traumas in the frontal and left parietal
bones. They are two depressed/stellate fractures located above the "Hat
Brim Line", crossing some cranial sutures. They originated from the
point of impact of trauma 1 and 2, with cortical delamination, oblique
angles, and smooth edges (Fig. 5). Also, no evidence of bone regenera-
tion has been identified in both traumas. These morphological features
suggest that they were produced during the perimortem interval (Sala
et al.,, 2016). The only dry fracture recorded is located in the
parieto-occipital area, presenting right angles, jagged edges and
concretion along the entire edge. These characteristics indicate that they
were produced in a postmortem period due to natural factors during the
diagenesis of the deposit (Galloway and Wedel, 2014). Since all fresh
fractures of the cranium present the same pattern, it seems plausible to
relate all of them to a synchronous event. The precision of the trauma-
tisms and their spatial location in the left frontal and parietal regions
support the hypothesis that it is an episode of intentional blunt head
injuries rather than an accidental fall (Kremer et al., 2008). This hy-
pothesis is also supported by the absence of other biostratinomic lesions
in the postcranial skeleton, including fresh fractures and cut marks. The
location of the injuries suggests that they would have been carried out
face-to-face by a right-handed individual or from behind by a
left-handed individual. In addition, cranial lesions are relatively com-
mon in the Bronze Age (Pasini et al., 2019). The traumas’ morphological
traits suggest that they were probably produced with a sharp-bladed
weapon, like a sword or an axe. Different types of Bronze Age axes
and swords have been discovered and categorised at the European
(Harbison, 1967) and regional levels (Arias and Armendariz, 1998).
On the other hand, the left hemithorax region of the GS individual
shows different lesions (Fig. 6). Based on the presence of incomplete
fractures, plastic deformation, longitudinal lines, and differences in
appearance between the internal and external edges, the fractures of the
lateral arches can be considered perimortem. They are consistent with at
least one blunt force trauma to the left hemithorax in a posterolateral
direction. Instead, the posterior arches’ fractures are inconclusive since
they could occur both in a perimortem and postmortem interval (Scheirs
et al., 2018). In addition, 18 cut marks were identified in the left clavicle
and first rib. Both sets of cut marks do not coincide spatially and,
therefore, are not the consequence of the repetitive introduction of a
double-edged sword, constituting two different incisal stabbing injuries.
The repetition of these injuries could indicate that the victim did not
defend himself and, therefore, could remain unconscious or dead while
carrying them out. Two additional cut marks were placed in the ninth
left rib’s external part near the sternal end’s lower border. They show a
crushing section, especially the biggest one, probably due to two sharp
stabs. Both cut marks result from two incisive penetrating actions from a
weapon with a small blade diameter since it does not touch the adjacent
rib. Their morphology and location point to a possible attack with a
lateral direction head to head or from behind. The weapon responsible
for these lesions could be a knife or a dagger. Schematic representations
of daggers are relatively common among the Bronze Age societies of
Europe (Bradley, 1998). According to the affected bones, the location of
the lesions and their morphological characteristics, none of them can be
considered the result of skinning, dismembering or defleshing activities
(Binford, 1981). Given the repetitiveness, precision, and focalisation of
these cut marks, it seems plausible to suggest that it is a single episode of
violence characterised by a series of injuries to the left hemithorax and
at the level of the left cervical base. As other types of perimortem lesions
have not been detected in the skeleton, some human practices involving
fresh fractures or cut marks, such as cannibalism or intentional ritual
disarticulation, can be ruled out (Marginedas et al., 2022). One hy-
pothesis could be that the aggressor attacked the victim from behind
with a blunt and/or sharp object, causing polytrauma to the left thorax
that caused partial or complete loss of consciousness. At that moment,
the assailant carried out, also from behind, two incisive penetrating
actions in the lower part of the thorax to later cause the death of the
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individual with the repetitive introduction of a knife at the level of the
left cervical area. The cut marks observed in the clavicle and first rib are
located where the subclavian and left carotid arteries cross. They are as
deadly as the jugular veins or the aorta artery. Therefore, it cannot be
ruled out that these cut marks are the result of an action intended to
bleed the victim and cause a faster death. This hypothesis would imply
that the individual was left-handed. However, it can also be argued that
the attacker attacked frontally with a posterolateral angle and was
right-handed. An alternative explanation for the cut marks observed in
the clavicle and first rib responds to unknown surgical or ritual pur-
poses. In this sense, we have not found other parallels for this type of cut
marks in the European prehistoric literature about violence. However,
prehispanic ritual violence in the Inca and Maya civilizations show a
long set of perimortem modifications resulting from different ritual ac-
tivities such as cutting the throat, dismembering, opening the chest
cavity and decapitation (Tiesler and Cucina, 2006; Marla Toyne, 2011).
However, the skeleton of the GS individual does not show cut marks in
the cervical vertebrae, sternum, manubrium or the sternal and vertebral
ends of the ribs, which can rule out all these actions except the cutting of
the throat. Precisely, the cut marks of these prehispanic cases predom-
inate across the bones at the base of the neck (first ribs, clavicles, and
cervical vertebra) and the left clavicle is the element most likely to be cut
multiple times. This reinforces our hypothesis about the bleeding of the
victim either to cause his death or for ritual purposes.

The taphonomic results also demonstrated that significant post-
depositional processes were occurring within both burial sites. The
distribution of the diagenetic modifications has made it possible to
verify that the TE burial site has suffered a more significant post-
depositional alteration than the GS burial site. This could be because the
TE individual was deposited over the surface of the ledge. In contrast,
the GS individual was semi-buried, suggesting that the physicochemical
taphonomic processes that occur in karstic contexts have had a more
significant influence in the case of the TE individual. The analysis of the
long bones breakage patterns has demonstrated that they are dry frac-
tures that occurred during the postmortem interval, indicating their
natural origin (Villa and Mahieu, 1991). The fracture parameters are
typical of surface deposits and karstic systems, probably related to
diagenetic modifications, constituting the most probable causes of the
assemblage fragmentation (Gonzalez-Rabanal et al., 2017). The low
presence of thermoalterations or trampling in the human bone assem-
blages indicates that humans or animals slightly modified both funerary
deposits after the deposition of both individuals.

In summary, the morphological features of these modifications
confirm that both individuals suffered biostratinomic lesions performed
during the perimortem interval, which suggests a likely cause of death.
The density of the injuries, the similarities of the burial practices and the
contemporaneity of both individuals are coherent with intentional an-
thropic action, suggesting that they could result from a violent conflict.
The profile of the "attacked" individuals can be emphasised, who are
adult males, which fits with the primary evidence of intergroup violence
in Recent Prehistoric societies of Europe and Iberia, most of them being
men in their prime time (Alonso Bercianos and Diaz Navarro, 2021; Diaz
Navarro, 2021; Fibiger et al., 2023). The lack of signs of fighting and
defence, such as perimortem trauma to the bones of the extremities
(Larsen, 2015), allows us to suggest that these violent encounters might
occur suddenly and with extreme violence. However, with the current
evidence, other questions remain open. Firstly, where were they killed?
Outside or inside the cave? The long distance from the burial sites to the
cave entrance expresses the desire to hide the corpses. The isolated
deposition of these individuals in high and almost inaccessible places in
the depths of Cueva Palomera supports intentionality and a typical
pattern, so it seems there was a spatial selection for the burial locations.
Deposit bodies on the surface of caves in places of difficult access is a
common funerary practice in northern Iberia during Recent Prehistory
(Ontanén and Armendariz, 2005; Gonzalez-Rabanal et al., 2017;
Armendariz, 2022), highlighting the possibility that the murders
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occurred outside the cave. Secondly, who killed these men? Members of
a rival group or members of their community? The absence of grave
goods within the sepulchral space does not suggest a specific ritual
behaviour of their funerary practice. This would support that those who
deposited the bodies did not know or were not interested in leaving any
identify trace. However, it is unlikely that the murderers went into such
trouble to hide the corpses, although it cannot be discarded. In addition,
the scarcity of funerary offerings, ceramics or even ornaments along
with human remains is usual within the burial caves of this period and
region (Blas Cortina, 2011), although different archaeological materials
such as pottery or lithic industry have been identified in contempora-
neous burials located in pit fields from the North Castillian Plateau
(Esparza Arroyo et al., 2008; Fabian Garcia and Blanco Gonzalez, 2012;
Diaz-Navarro, 2020). And finally, was there any ritual practice on the
corpses? The cut marks on the left clavicle and first rib of GS individual
indicate precision and skills, so it could not be solely explained as a
result of a violent attack.

5.2. Ojo Guarena in its context: violence in northern Iberia during Recent
Prehistory

Placing the Ojo Guarena individuals in a geographical context, it is
worth noting that 35% of the Iberian individuals with evidence of
violence proceed from the upper-middle Ebro valley, and 58% of the
incisive-sharp injuries are located in this region (Alonso Bercianos and
Diaz Navarro, 2021) (Fig. 1). The Late Neolithic/Chalcolithic site of San
Juan Ante Portem Latinam, a collective burial site in a rockshelter
compound by more than 300 individuals showed different healed and
unhealed lesions consisting of arrowhead injuries and blunt trauma
(Vegas et al., 2012). These injuries appeared in adolescents and adult
males. But not all the individuals showed perimortem modifications.
Therefore, the central hypothesis supports a mass grave from warfare
previously and subsequently used for attritional burial (Fernandez--
Crespo et al., 2018). In this sense, the presence of arrowhead injuries
during the Late Neolithic/Chalcolithic transition is relatively common in
neighbouring sites as Longar (Soto and Martija, 1995), Las Yurdinas II
(Fernandez-Crespo, 2017), La Atalayuela (Andrés and Barandiaran,
2004) and La Pena de Maranén (Fernandez-Crespo, 2016), as well as a
possible case in the Cantabrian cave of Las Cascaras (Etxeberria and
Vegas, 1992). Sharp cranial injuries have also been documented in an
occipital from Aizibita (Beguiristain and Etxeberria, 1994), in a left
parietal from El Hundido (Alonso, 2015) and in El Mirador, where
traumas are evident in four crania, especially in a complete skull of a
male individual that shows a blunt blow from an object in the left region
of the frontal bone (Iglesias-Bexiga et al., 2022). Other traumatic lesions
that seem to denote a violent origin are the Monteggia fractures that
appear in the ulna shaft due to the impact of a blunt weapon when the
forearm is used to stop a blow. This is the case of some injuries identified
in Pico Ramos (Baraybar and La Rua, 1995), Los Llanos, Alto de la
Huesera, Las Yurdinas II, San Juan Ante Portam Latinam, Pena del
Castillo IT or La Mina (Etxebarria et al., 1996). This data seems to testify
to some social complexity and probably a significant demographic
pressure during the IV and III millennium cal BC that could lead to ep-
isodes of interpersonal violence on a small-medium scale and they may
have played a remarkable role in the life of these communities.

However, the traumatic injuries for the Bronze Age of northern
Iberia, the period to which the two individuals of Ojo Guarena belong,
are much less. Some Monteggia-type fractures exist in Las Pajucas
(Etxebarria et al., 1996) and Las Arnillas (Garcia-Ruiz, 1992). More
interesting is the case of La Saga, where several individuals dated in a
simultaneous chronology show perimortem traumatisms in two adult
crania and two jaws, as well as cut marks on four adult jaws and a
trepanation possibly performed to heal a previous trauma resulting from
a violent conflict (Diaz-Navarro, 2020). Another case of violence is
constituted by Los Rompizales, a burial pit dated to the Bronze Age,
where four individuals were buried. They had cranial perimortem
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fractures comprising the possible cause of death. However, these in-
dividuals were infants and adolescents, so this violence could indicate a
ritual practice based on sacrifices (Velasco-Vazquez and
Esparza-Arroyo, 2016). On the other hand, although cannibalism can
not be considered unequivocally as violent behaviour (Saladié and
Rodriguez-Hidalgo, 2017), different butchering activities have also been
identified during the Bronze Age in El Mirador, showing considerable
evidence of bone modification carried out by humans for consumption,
such as butchery, boiling, and toothmarks, which have been interpreted
as gastronomic cannibalism. Moreover, six skull cups were specially
manipulated, suggesting a ritual treatment of the heads (Caceres et al.,
2007; Marginedas et al., 2022). Finally, the most recent examples of
violence come from the Iron Age sites of Las Rabas hillfort and La Hoya
village. In Las Rabas, the cranium of a woman suffered two perimortem
injuries on the occipital and frontal possibly produced by a spear that
entered from behind to the front (Bolado del Castillo et al., 2019), while
in La Hoya, the settlement appeared completely burned and many
skeletons scattered across the streets in non-funerary contexts (Llanos,
1983). They had multi-evidence of trauma, such as beheadings, ampu-
tations and other sharp-force injuries. These patterns constitute a case of
a massacre, probably derived from a conflict between rival local com-
munities (Fernandez-Crespo et al., 2020).

The finding of similar evidence in neighbouring funerary sites of
northern Iberia suggests regular conflicts since the Late Neolithic/
Chalcolithic transition (Diaz Navarro, 2021) and with less influence
during the Early Bronze Age (Gonzdlez-Rabanal, 2022). Genetic evi-
dence demonstrates that human migrations starred by people with
ancestry derived from the steppes of Central Europe (Anthony, 2007)
spread across Europe (Haak et al., 2015) introducing the Steppe ancestry
in Iberia during the Chalcolithic/Bronze Age transition. This trend was
remarkably more robust in northern Iberia, suggesting that an
increasing demographic event occurred during the Bronze Age (Olalde
et al.,, 2019), and could trigger a higher density of burials in this area
(Armendariz, 2022), associated with a higher land occupation and
therefore a potential resource competition that could lead to small-scale
interpersonal or intergroup violent episodes. This argument is in line
with the indirect evidence (fortifications, weapons, rock art, etc.) pro-
vided by the archaeological record of the Bronze Age, which points to-
wards a time when there could have been more social conflict than the
osteoarchaeological analyses tell us.

6. Conclusions

This research provides evidence of violence in Ojo Guarena karst
supported by the identification of several perimortem injuries in two
adult male individuals dated to the Early Bronze Age, constituting signs
of perimortem trauma and their probable cause of death. This study
helps to understand the emergence of violence among the early complex
societies of the Bronze Age in northern Iberia, complementing the
increasing osteoarchaeological evidence of interpersonal violence that
suggest an increase of conflicts in the IV and III millennium cal BC. From
a methodological perspective, it has been proved that the combination
of taphonomic and forensic investigations helps identify and interpret
traumatic lesions from the osteoarchaeological record and know the
timing of the injuries. Nevertheless, further work is needed, especially
on what is called museum archaeology, to study exhaustively human
remains from old and amateur excavations stored at museums, never
properly analysed or even undated. Only then we will be able to make a
deeper approach to enhance our understanding of interpersonal
violence, conflict and potential warfare during Recent Prehistory in
northern Iberia.
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