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Since the discovery of Venta Micena in 1976 until now, the Orce archaeopalaeontologi-
cal sites (Guadix Baza basin) in the northern part of Granada have contributed signifi-
cantly to the body of knowledge on Early Pleistocene ecosystem dynamics. The excep-
tional fossil accumulation at Venta Micena stands out, housing important examples of 
early Pleistocene European faunas. Additionally, the discovery of new sites such as Bar-
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ranco León and Fuente Nueva 3 has yielded evidence of some of the oldest human pres-
ence in western Eurasia, alongside bones bearing cut and percussion marks made by 
stone tools. These discoveries were made by using novel techniques and methodology, 
allowing for new interpretations of the fossil record. Integration of artificial intelligence 
and geometric morphometrics applied to fossil studies contributed to better understand-
ing of the genesis of the sites, and to unravelling the role of humans and other mammals 
in creating fossil accumulations at the Orce sites. At Barranco León, Canis mosbachen-
sis was found to be the most active carnivore and not, as earlier thought, the large 
hyaena Pachycrocuta brevirostris. At Fuente Nueva 3, large saber-toothed cats seem to 
be the top consumers of carcasses. This evidence suggests the existence of more com-
plex associations between humans and various carnivorous taxa.

2014, 2022, Titton et al. 2018, 2020, 2021), and 
palaeontology (e.g., Moyà-Solà 1987, Martínez-
Navarro 1991, Martínez-Navarro & Palmqvist 
1995, Palmqvist et al. 1996, 2011, Agustí et al. 
2010, 2022, Martínez Navarro et al. 2010, 2021, 
Blain et al. 2011, 2016, Espigares et al. 2013, 
2019, Ros-Montoya et al. 2021, Saarinen et al. 
2021) were also studied.

Inspired by Turner’s hypothesis (1992), 
Palmqvist et al. (1996, 2011), Arribas and 
Palmqvist (1998, 1999) and Palmqvist and 
Arribas (2001) suggested that the human exodus 
from Africa and human dispersal throughout 
Europe occurred by taking advantage of the prey 
of the large sabretooth cats. These authors pro-
posed that large prey killed by large felines, 
which left Africa, was then scavenged by the 
large short-snouted hyaena (Pachycrocuta brevi-
rostris) and humans. According to this hypoth-
esis, as exemplified at FN3, humans and hyaenas 
must have competed for the carrion left by the 
sabretooth cats. The evidence would rest on the 
spatial grouping of hyaena coprolites with lithic 
tools, all associated with the remains of an almost 
complete skeleton of a mammoth (Espigares et 
al. 2013, 2019, Palmqvist et al. 2023). However, 
the Paleolithic peopling of Europe is a much 
more complex process that is not limited to the 
interaction between humans, carnivores and their 
prey. Recent studies show how the Paleolithic 
settlement of Europe could have been affected 
e.g., by climate (Margari et al. 2023, Muttoni & 
Kent, 2024, Sánchez Bandera et al. 2023), pal-
aeoenvironment (Ochando et al. 2020, Saarinen 
et al. 2021, Sánchez Bandera et al. 2020, 2023), 
or the combination of different factors that may 
have led to the discontinuous settlement of the 

Introduction

The Orce sites (Guadix Baza basin, Granada, 
Spain) were discovered in 1976 by a local 
farmer, Tomás Serrano. At that time, Björn Kur-
tén’s book, Pleistocene Mammals of Europe 
(Kurtén 1968), was one of the must-have sources 
for any specialist in vertebrate palaeontology. 
From the outset, these sites yielded significant 
large mammal fossils on which species such as 
the bovids Soergelia minor and Capra alba were 
defined (Moyà-Solà 1987). However, it was the 
discovery of the fossil called VM-0 (the Orce 
Man) that brought this region to wide attention 
(Gibert et al. 1983). However, in 1984, the first 
taxonomical doubts about VM-0 had been raised, 
and a race to confirm the presence of humans at 
the Orce sites began (e.g., Gibert & Palmqvist 
1995), the latest episode being a palaeoanthropo-
logical conference in 1995. Not long afterwards, 
lithic tools made by humans were discovered at 
two new sites near Orce, Barranco León (BL) 
and Fuente Nueva 3 (FN3), confidently shifting 
the human presence in western Eurasia back in 
time (Tixier et al. 1995, Turq et al. 1996).

Research conducted in Orce during the early 
21st century was carried out under the guidance 
of several research teams successively led until 
2015 by Isidro Toro-Moyano and Robert Sala. 
During those years, significant discoveries were 
made, such as the oldest known human evidence 
in Europe at that time (Gibert et al. 1999, Toro-
Moyano et al. 2013, Ribot et al. 2015). Addi-
tionally, geology (e.g., Oms et al. 2000a, 2000b, 
2010, 2011, Duval et al. 2011, 2012, Granados et 
al. 2021), stone knapping techniques (e.g., Toro-
Moyano et al. 2009, 2011, Barsky et al. 2010, 
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westernmost part of Eurasia (e.g. Dennell, 2009, 
MacDonald et al. 2012, Margari et al. 2023).

Studies at the Orce Archaeological Zone 
(OAZ) have continued since 2017 with participa-
tion of an international research team coordinated 
by the University of Granada and with a leading 
role of the University of Helsinki, represented 
amongst others by a disciple of B. Kurtén, Mikael 
Fortelius. Since then, new sites, such as Venta 
Micena 4 (VM4), have been included (Luzón 
et al. 2021), and new methods used in studying 
e.g., geology (Granados et al. 2021), palaeontol-
ogy (Agustí et al. 2022), palaeoecology (Sánchez 
Bandera et al. 2020, 2023, Martínez Monzón et 
al. 2021, Blain et al. 2021, Ochando et al. 2022, 
Saarinen et al. 2021), and taphonomy (Luzón 
et al. 2021, Yravedra et al. 2021, 2022a, 2022b, 
2023, 2024, Courtenay et al. 2023). From all 
these, new explanatory models have been pro-
posed concerning the paleoenvironmental and 
palaeoecological conditions that may contribute 
to understanding the first human settlement across 
Europe. Alongside this, the latest advances in 
taphonomy have also enabled progress in under-
standing the behaviour of the early human popula-
tions that lived in the Orce area.

The Orce sites

Venta Micena 3 (VM3) and Venta Micena 4 
(VM4), Barranco León (BL), and Fuente 
Nueva 3 (FN3) are situated within what we may 
term the Orce Archaeological Zone (OAZ) in 

the northeast sector of the Guadix-Baza basin 
(GBB) in Granada (Fig. 1). This intramontane 
basin is located in the southern part of the Iberian 
Peninsula, covering an area of 4500 km2 with 
a geological sedimentary fill reaching approxi-
mately 300 m deep. Notably, this basin boasts an 
exceptional abundance of Neogene–Quaternary 
fossil vertebrate sites distributed across a distinc-
tive landscape of badlands sculpted by erosion 
(Maldonado et al. 2017).

The OAZ is a protected heritage area, com-
prised of a core (> 8.5 km2) and a buffer zone 
(> 18 km2), collectively encompassing around 
20 Early Pleistocene localities (Solano et al. in 
press). These sites are integral to the GBB, with 
the northeastern sector, including Orce, bordered 
by the Sierra de la Umbría. The formation of 
this region and the location of the archaeopalae-
ontological sites originated on the edge of an 
endorheic basin, which eventually transformed 
into a large lake, resulting in the lacustrine allu-
vial sediments of the Upper Member of the Baza 
Formation. The seasonal fluctuations of the exten-
sive saline Baza lake exposed freshwater streams 
(Granados et al. 2021), attractive to fauna, and 
forming wetlands (Martínez-Monzón et al. 2022) 
contributing to the formation of the sites under 
investigation today.

Subsequently, during the Middle Pleistocene, 
the Guadalquivir River diverted the waters of 
erstwhile Baza lake, along with some sediment, 
giving rise to the current landscape dominated 
by ravines and gullies where fossiliferous levels 
are exposed.

Fig. 1. Location of Venta 
Micena 3, Barranco León 
and Fuente Nueva 3 sites. 
Base image from Google 
Earth Pro.
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Venta Micena (VM)

Venta Micena has served as a key reference site 
because of its its abundant fossil assemblage 
of large vertebrates, essential for characterising 
the behaviour of the large hyaena Pachycrocuta 
brevirostris (e.g., Palmqvist et al. 1996, 2011, 
2022, Arribas & Palmqvist 1998). It encompasses 
an extensive area representing an ancient pal-
aeolandscape where several sites with independ-
ent taphonomic histories are located. Recently, 
Yravedra et al. (2023) discussed the differences 
between VM3 and VM4, two nearby sites with 
distinct but complementary histories. Further-
more, VM exhibits stratigraphic complexity, with 
two palaeosurfaces clearly identifiable based on 
the spatial distribution and taphonomic features 
of fossil remains within the lacustrine-palustrine 
sediments at the VM4 excavation site, strati-
graphically assigned to “unit C” (Granados et al. 
2021, Luzón et al. 2021, Yravedra et al. 2023).

Taphonomical analysis suggests that the VM3 
site represents a hyaena den (e.g., Palmqvist et 
al. 1996, 2011, 2022, Arribas & Palmqvist 1998). 
It is thought that most tooth marks on fossilised 
bones were made by P. brevirostris (Yravedra 
et al. 2022a) (Fig. 2). Although VM4 is under 
excavation, preliminary studies suggest that it 
represents a more complex accumulation around 
freshwater ponds (Yravedra et al. 2023).

Barranco León (BL)

The sediments excavated at BL date back to 
approximately 1.4 million years ago (Toro-Moy-
ano et al. 2013), whereas those at VM date back 
to around 1.6 million years ago (Duval et al. 
2012). However, unlike VM, BL holds evidence 
of human presence and activity (e.g., Gibert et al. 
1999, Ribot et al. 2015, Titton et al. 2018, 2020, 
2021, Toro Moyano et al. 2013). Although the 
stratigraphic sequence of BL is extensive, human 
presence is confined to two levels, D1 and D2, 
with the former being much richer in archae-
opalaeontological remains than the latter (e.g., 
Titton et al. 2021). Moreover, it has been estab-
lished that D1 constitutes a mixed fluvial deposit 
(comprising primary and secondary fluviatile sed-
iments), although the transported remains appear 
to have been redeposited and not transported from 
a great distance (Titton et al. 2021, Yravedra et al. 
2022b). Consequently, during this transport epi-
sode, a significant amount of raw material (lime-
stone and flint) from the nearby mountain range 
was available at the site for knapping (Barsky et 
al. 2022, Titton et al. 2021).

Although the fauna of BL and VM share 
many taxa, there are notable differences. For 
instance, BL is characterised by the presence of 
two arvicolid rodents (Allophaiomys aff. lavocati 
[formerly A. burgondiae] (Agustí et al. 2010) 

Fig. 2. — A: Bone accu-
mulation from Venta 
Micena 3 (VM3, Orce, 
Granada, Spain). — B: 
Long-bone shaft with 
tooth marks of Pachy-
crocuta brevirostris from 
VM3. — C. Pachycrocuta 
brevirostris carrying a 
bone (drawn by Juan José 
Rodríguez-Alba).
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and the newly identified taxon Manchenomys 
orcensis (Agustí et al. 2022), which are absent 
from VM. Additionally, A. ruffoi (formerly A. 
pliocaenicus) was recorded at VM but not at 
BL (Agustí et al. 2010). The lithic assemblage 
knapped at BL is attributed to the Oldowan 
techno-complex (e.g., Titton et al. 2018, 2021), 
although the presence of subspheroids (Titton 
et al. 2020) suggests a relation to the ‘late Old-
owan’, as identified from the African record (De 
la Torre & Mora 2014). Regarding fauna, cut 
marks and percussion marks associated with 
carcass manipulation have been observed at BL 
(Fig. 3) (Courtenay et al. 2023, Espigares 2010, 
Espigares et al. 2019, Yravedra et al. 2022).

Fuente Nueva 3 (FN3)

Fuente Nueva 3 is an open-air site with an exca-
vated surface area of 104 m2. It is characterised 
by distal fluvial/alluvial sedimentation and car-
bonate formations of biogenic and paedogenic 
origin. Invertebrate fauna associations also indi-
cate the alternation between shallow aquatic 
environments (Anadón et al. 2003). FN3 com-
prises two rich archaeopalaeontological units: 
FN3-2 and FN3-5.

The age of FN3-5 has been dated to approxi-
mately 1.2 million years ago, by using a combi-
nation of magnetostratigraphy, biochronology, 
and U-series/ESR methods (Duval et al. 2012). 
FN3-5 consists of fine-grained greenish sands 
and mudstones, further subdivided into five 
facies (Yravedra et al. 2024). No taphonomic 
attributes indicative of re-sedimentation or 
reworking processes have been identified. FN3 is 
characterised by an abundant faunal collection, 

Fig. 3. Cut marks (indicated by arrows) on two fragments of herbivore long-bone diaphyses from level D1 at Bar-
ranco León (Orce, Granada, Spain).

represented by megafauna, including a partial 
skeleton of Mammuthus meridionalis in anatom-
ical connection (Espigares et al. 2013, Palmqvist 
et al. 2023, Yravedra et al. 2024). Moreover, it 
includes fauna dominated by medium- to large-
sized large mammals such as equids (Equus 
altidens and E. suessenbornensis), deer (Meta-
cervocerus and Praemegaceros), large bovines 
(Bison sp.), rhinoceroses (Stephanorhinus etrus-
cus), hippopotamuses (Hippopotamus antiquus) 
and mammoths (M. meridionalis).

Dental ecometrics and mesowear data suggest 
a predominantly browsing herbivorous diet for the 
ungulate species at FN-3 (Saarinen et al. 2021). 
Faunal remains and pollen from FN3-5 indicate 
relatively dryer and somewhat cooler climatic 
conditions compared with those at BL, with the 
presence of open areas interspersed with wooded 
areas (Sánchez-Bandera et al. 2020, 2023, Agustí 
et al. 2022, Ochando et al. 2022).

FN3 has yielded one of the richest knapped 
lithic assemblages associated with the European 
Oldowan techno-complex (Toro-Moyano et al. 
2010, 2011, Barsky et al. 2010, 2014, 2022), 
characterised by the abundance of small flakes 
of flint and limestone of local origin near the site 
(Barsky et al. 2010). Espigares et al. (2019), and 
Yravedra et al. (2021) found an accumulation of 
fauna with cut marks and percussion marks on 
bones, suggesting that the animal resources at 
the site were also used by humans.

Bone marker agents at the Orce 
Archaeological Zone

Diverse hypotheses have driven the research at 
the sites of the OAZ (e.g. Arribas & Palmqvist 
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1999, Espigares et al. 2013, 2019, Palmqvist et 
al. 2022, 2023). The first was that to protect their 
long canines, sabretooth cats did not bite bones of 
the animals they fed on, thus they did not leave 
tooth marks on the surfaces of the bones (e.g., 
Palmqvist et al. 2023). The second was that if 
sabretooth cats consumed only soft parts of the 
carcasses, a lot of the carrion were left avail-
able to other carnivores, especially scavengers 
(Palqvist et al. 2023). The third was that hyaenas 
played a pivotal role in the formation of all three 
major sites: VM (3 and 4), BL and FN3 (Arribas 
& Palmqvist 1999, Espigares et al. 2013, 2019, 
Palmqvist et al. 2023). The fourth, suggested that 
the humans living in Orce during the Early Pleis-
tocene were opportunistic scavengers, competing 
with hyaenids such as P. brevirostris for access to 
carcasses (Espigares et al. 2013, 2019, Palmqvist 
et al. 2023). However, as of 2019, new taphonom-
ical analyses have allowed for new interpretations 
of the role of different bone-modifying agents.

Owing to the results of the new taphonomi-
cal analyses by Yravedra et al. (2021, 2022b) 
of Fuente Nueva 3 and Barranco León, focus-
ing on medium-sized ungulates such as equids, 
bovids, and cervids, as well as small-sized ungu-
lates like caprines and small cervids, the above-
mentioned hypotheses have been revised. The 
new studies have shown that when comparing 
various frequencies of bone alteration with refer-
ence material, ambiguous and inconclusive results 
may be obtained regardless of whether analysing 
cut marks and percussion marks produced by 
humans or tooth marks produced by carnivores. 
The reason for this ambiguity lies in the very 
low frequencies of tooth marks found on bones 
from BL and FN3, which do not align with the 
frequencies of tooth marks typically produced 
by carnivores when they are the primary agents 
interacting with carcasses (e.g., Blumenschine 
1988, 1995, Blumenschine et al. 1994, Capaldo, 
1997, Pobiner 2007, Pante 2013). These frequen-
cies of tooth (or cut) marks, however, fall within 
the variability typical in cases where humans 
compete for access to carcasses with carnivores 
(Blumenschine 1988, 1995, Blumenschine et al. 
1994, Capaldo 1997, Pante 2013). This could be 
used to argue that humans were the first to prey 
on herbivores. The above-mentioned frequencies 
of marks are, however, too low to be typical for 

the situation when humans are the first to interact 
with a carcass (Capaldo 1997, Lupo & O’Connel, 
2002, Pante 2013). Instead, the frequencies of 
cut marks fall within the variability described 
for secondary anthropic access. In essence, the 
frequencies of tooth marks suggest one pattern 
of interactions between humans and carnivores, 
while the frequencies of cut and percussion marks 
indicate another. To resolve this, we ought to seek 
alternative methodological solutions.

In recent years, several solutions have been 
proposed. One involved measuring the fracture 
angles of long bones (Alcántara et al. 2006), or 
applying machine learning to fracture patterns, 
as suggested by Yezzi-Woodley et al. (2024). 
Alternatively, Maté-González et al. (2019) 
developed and applied a different set of tech-
niques, focused on the morphometric and pho-
togrammetric analysis of bone alterations, and 
Courtenay et al. (2019) carried out digital scan-
ning of bone alterations using DAVID SLS Slice 
scanner. We applied these methods to study tooth 
marks found on fossil remains from BL and FN3, 
following the procedures described in Yravedra 
et al. (2019) and Courtenay et al. (2019, 2021a, 
2021b) with the aim to determine the origin of 
tooth marks, and thus verify whether there was 
indeed competition between hyaenids and homi-
nids for carcasses.

Applying these techniques to the bone sam-
ples of medium-sized animals from BL (as in 
Courtenay et al. 2023) yielded interesting results 
that highlight contradictions with the studies of 
Palmqvist et al. (1996, 2011, 2021, 2023) and 
Espigares et al. (2019). We concluded that most of 
the tooth marks found at BL were probably made 
by Canis mosbachensis rather than Pachycrocuta. 
This is surprising since C. mosbachensis was a 
small-sized carnivore whose prey ranged from 
micromammals to small ungulates, representing 
only 10% of the individuals and remains found at 
BL (Yravedra et al. 2022b). This mismatch sug-
gests that humans likely played a more active role 
in the fossil accumulation of medium-sized prey 
than previously thought. This increased human 
involvement is supported by some of the eviscera-
tion marks identified by Espigares et al. (2019), as 
well as the presence of defleshing marks on upper 
limb bones such as the humerus and femur, ribs 
and vertebrae (Yravedra et al. 2022b).



ANN. ZOOL. FENNICI  Vol. 61  •  Yravedra et al.: Human and carnivore behaviour during the late Early Pleistocene	 349

Courtenay et al. (2023) also found a few 
tooth marks made by other carnivores including 
hyaenids (6 marks), ursids (5 marks), and large 
felids (8 marks). This indicates that hyaenids 
played a less active role in the fossil accumula-
tion at BL. Furthermore, it shows that sabretooth 
cats did indeed made tooth marks on the bones. 
Such sabretooth cat tooth marks have been 
observed at VM3 (Yravedra et al. 2022a), BL 
(Courtenay et al. 2023), and FN3 (Yravedra et 
al. 2024), and other sites in the Early Pleistocene 
of Africa (Domínguez Rodrigo et al. 2007) and 
the Late Pleistocene of the Americas (Marean & 
Ehrhardt 1995, Scanferla et al. 2013, Labarca et 
al. 2014, Domínguez Rodrigo et al. 2022). This 
evidence indicates a complexity of interactions 
among humans and large felids at large mammal 
carcasses, where small canids likely acted as 
scavengers, while Pachycrocuta had a minor role 
in the bone accumulation at BL.

Until now it was not possible to analyse 
tooth marks left by different carnivores on bones 
found at FN3, as was also the case at BL. There-
fore, we could not reach conclusions as to their 
origin until Yravedra et al. (2024) found that cut 
marks on two bones of the partial mammoth (M. 
meridionalis) skeleton (specimen FN3-5-MPS) 
exhumed at FN3 were of human origin (Fig. 4). 
They also found that tooth marks on the rib 
and pelvis of FN3-5-MPS were made by large 
sabretooth cats. This shows that both humans 
and felids utilised the mammoth carcass. Fur-
thermore, microstratigraphic evidence (Yrave-
dra et al. 2024) casts doubt on the stratigraphic 
association of the coprolites with the mammoth 

skeleton suggested by Espigares et al. (2013) 
and Palmqvist et al. (2022).

Hyaenas are well known for leaving fre-
quent tooth marks on bones. This is not the 
case with the FN3-5-MPS skeleton of mammoth 
from FN3. The absence of modifications such 
as furrowing, gnawed bones, or collapsed bones 
should be interpreted as absence or low activity 
of hyaenas. Palmqvist et al. (2023) justified the 
absence of tooth marks by suggesting that adult 
hyaenids do not bite bones unless they can frac-
ture them. However, this does not seem likely, 
because there are sabretooth cat bite marks and 
human-made cut marks, but no hyaena bite 
marks on the specimen, although those have 
been found on several cases of extant and fossil 
proboscidean carcasses (Haynes & Klimowitzh 
2015, Haynes & Hutson 2020, Yravedra et al. 
2010).

Although a high-resolution study applying 
morphometric techniques to the bone alterations 
of medium-sized animals at FN3 is still pending, 
the evidence described for the mammoth skel-
eton at that site (Yravedra et al. 2024), combined 
with the evidence described in Yravedra et al. 
(2021), seems to indicate that, as in Barranco 
León, hyaenids were not significant agents in the 
bone accumulation at FN3.

The presence of tooth marks made by large 
felids on bones of large animals such as the mam-
moth at FN3, and on large and medium-sized 
animals such as those from BL, suggests that 
these carnivores likely made more intense use 
of carcasses than traditionally thought, inviting 
a reassessment of the effects sabretoothed cats 

Fig. 4. Cut marks (indi-
cated by arrows) on the 
pelvis of a female Mam-
muthus meridionalis (FN3-
5-MPS) from level 5B at 
Fuente Nueva 3 (Orce, 
Granada, Spain).
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may have had on the carcasses of animals found 
at the sites. Furthermore, the presence of cut 
marks on upper appendicular elements such as 
the humerus and femur, and axial bones at FN3 
(Yravedra et al. 2021) and BL (Yravedra et al. 
2022b) indicates that butchering activities prac-
ticed on these animals were independent of the 
actions of large felids and that probably human 
populations at BL and also FN3 had early access 
to certain meat resources. If this is confirmed, the 
evidence from the Orce sites would align with 
what other authors observed at other Early Pleis-
tocene sites, where human groups could access 
carcasses earlier than other predators or scaven-
gers (Domínguez Rodrigo et al. 2007, Pobiner 
2007, Huguet et al. 2013, 2017, Linares-Matás & 
Yravedra 2021, Cáceres et al. 2023).

Conclusions

We provided a brief overview of the research 
conducted at the Orce sites, with particular atten-
tion to the archaeological sites of BL and FN3. 
Although the research is still ongoing, we high-
lighted how novel methodologies can help over-
come limitations of previous analysis techniques 
where they offered ambiguous or inconclusive 
results (Yravedra et al. 2021, 2022b); thus, help-
ing to clarify the role of humans in the formation 
of the Orce fossil assemblages.

On one hand, it has been shown that evi-
dence of direct competition between hyaenas 
and humans for carcasses is not present at BL 
and FN3. Instead, it has been found that hyaenas 
played a modest role (Courtenay et al. 2023) 
in the accumulation of medium-sized large 
mammal remains at BL. Also, no hyaena activity 
was found on FN3-5-MPS specimen of Mam-
muthus meridionalis (Yravedra et al. 2024). The 
evidence uncovered at BL indicates that prob-
ably the main carnivore involved in the bone 
remain modifications was Canis mosbachensis 
(Courtenay et al. 2024), suggesting a lesser 
role of carnivores in the fossil accumulation at 
BL than previously assumed and, conversely, 
enhancing the relevance of humans, especially 
considering that the type of prey hunted by 
Canis mosbachensis represented only 10% of the 
bone sample from the site (Yravedra et al. 2022).

The studies by Yravedra et al. (2021, 2024) 
and Courtenay et al. (2023) showed that machai-
rodontine sabretooth cats left tooth marks on 
the bones, suggesting that they processed the 
carcasses more thoroughly than initially pro-
posed. The proof of mammoth consumption by 
sabretooth cats and humans suggests that both 
humans and felids may have utilised mammoths 
as prey. However, this is currently a hypothesis 
that is being tested in ongoing analyses. For now, 
we can only say that humans and felids accessed 
an adult mammoth that appears to have died 
naturally (Yravedra et al. 2024). Regarding other 
animals, the evidence in Yravedra et al. (2021) 
should be reassessed with higher-resolution anal-
yses as currently the studies demonstrating low 
incidence of tooth marks and furrowing indicate 
a lesser role of hyaenas.

Finally, we would like to emphasize that just 
as Björn Kurtén closely collaborated with Span-
ish paleontologists, in particular with Miquel 
Crusafont, more than 50 years later, the collabo-
ration between Finnish and Spanish scientists 
has been strengthened thanks to ProjectORCE. 
Miquel Crusafont was the director of the Paleon-
tological Institute of the Diputación de Barcelona 
when Josep Gibert and Jordi Agustí, researchers 
at this institute, unveiled the Venta Micena site, 
initiating the research in this region. Orce, as it 
could not be otherwise, also caught the attention 
of Finnish paleontologist Mikael Fortelius, who 
wrote in a Seura magazine about the importance 
of Venta Micena (Orce) to understand a very 
ancient human settlement in this part of Europe. 
That is why the spirit of Kurtén, in a way, is pre-
sent in the current research at Orce.
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