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ABSTRACT: The study of the Middle to Upper Palaeolithic transition is one of the topics of 
more interest in the field of human evolution, where the differences in the subsistence strategies 
carried out by Neanderthals and Anatomically Modern Humans have generated numerous de-
bates during recent years. Hornos de la Peña cave (Cantabria, Northern Iberia), excavated during 
1909-1910, contains archaeological levels attributed to this transition, which have provided se- 
veral publications about the human groups that occupied the cave. However, the stratigraphic 
sequence proposed by Obermaier at the beginning of the 20th century has been questioned due, 
among others, to the lack of reliable dating. From 2016 to the present, new excavation works are 
being carried out to review the integrity of the stratigraphic sequence and its chronology and to 
analyze the new faunal remains. In this article, we present the first radiocarbon dates performed 
on the levels attributed to the Middle to Upper Palaeolithic transition, as well as the archaeozoo- 
logical and taphonomic results of the macrofauna recovered. Our results have revealed the com-
plexity of the stratigraphic sequence, confirming that the previous stratigraphy proposed by 
Obermaier must be reconsidered. For that reason, although the activity of human groups inside 
the cave has been proved due to the presence of different anthropogenic modifications (mainly 
in horses, red deer and large bovids), it is not possible to construct hypotheses about their sub-
sistence strategies. In summary, this new study has made it possible to reassess the stratigraphic 
sequence and provide new data on the chronology and the activities carried out by the human 
groups that occupied the cavity. In addition, this work highlights the importance of reviewing and 
dating levels from ancient excavations without reliable dating.

KEYWORDS: MIDDLE PALAEOLITHIC, EARLY UPPER PALAEOLITHIC, SUBSIS-
TENCE STRATEGIES, ARCHAEOZOOLOGY, RADIOCARBON DATING, IBERIA

RESUMEN: El estudio de la transición del Paleolítico medio al superior es uno de los temas de 
mayor interés en el campo de la evolución humana, donde las diferencias en las estrategias de 
subsistencia que llevaron a cabo los neandertales y los humanos anatómicamente modernos han 
generado numerosos debates en los últimos años. La cueva de Hornos de la Peña (Cantabria), 
excavada durante los años 1909-1910, contiene niveles arqueológicos atribuidos a este período 
de transición, cuyo estudio ha proporcionado diversas publicaciones sobre los grupos humanos 
que ocuparon la cavidad. Sin embargo, la secuencia estratigráfica propuesta por Obermaier a 
principios del siglo XX ha sido debatida debido, entre otras cuestiones, a la ausencia de datacio-

http://www.doi.org/10.15366/archaeofauna2023.32.1.008
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INTRODUCTION

Hornos de la Peña cave (Cantabria, Northern 
Iberia) was discovered by Alcalde del Río in 1903. 
For the first time, he described the cave engravings 
and paintings (Alcalde del Río, 1906) and carried 
out an initial excavation in the intermediate gallery, 
as the entrance hall had been previously emptied 
by phosphate diggers (Rios-Garaizar et al., 2020). 
Between 1909 and 1910 and during 1912, members 
of the Institut de Paléontologie Humaine (IPH), led 
by H. Breuil, H. Obermaier and J. Bouyssonie, 
continued with the excavation works in the first 
cave gallery, immediately after the vestibule (Breu-
il & Obermaier, 1912). Between 1936 and 1939 the 
cave was used as a refuge during the Spanish Ci-
vil War (Ontañón, 2009) and, in the 1950s, the site 
was affected by some civil works to wall up the 
cave entrance and facilitate tourist visits (Montes 
Barquín & Muñoz Fernández, 1995). Those con-
tinuous alterations caused only a few stratigraphic 
sections remain unaltered today (Rios-Garaizar et 
al., 2020). In 2008 the cave was declared World 
Heritage Humanity by UNESCO due to the outs-
tanding rock-art assemblage (Alcalde del Río et al., 
1911; Rivero & Garate, 2013) and the long strati-
graphic sequence that covers from the Middle Pa-
laeolithic to the Neolithic.

Breuil and Obermaier (Breuil & Obermaier, 
1912; Obermaier, 1925) identified five stratigra-
phic levels: Mousterian level A (also called Le-
vel III), Aurignacian level B and Solutrean level 
C (both grouped as Level II), Magdalenian level 

D (or Level I) and Neolithic level E. Different 
scholars have investigated Hornos de la Peña cave 
producing several publications about Palaeolithic 
rock art (Alcalde del Río et al., 1911; Ucko, 1987, 
1989; González Sainz, 2000; Rivero & Garate, 
2013), portable art (Breuil & Obermaier, 1912; 
Obermaier, 1925; Barandiarán, 1973; Utrilla, 
1981; Corchón, 1986; Tejero et al., 2008; Rivero, 
2010; Rivero et al., 2021), lithic industry (Free-
man, 1966, 1969-70; Bernaldo de Quirós, 1982; 
Carrión, 2002; Tejero et al., 2008; Rios-Garaizar 
et al., 2013), fauna (Freeman, 1973; Straus, 1976, 
1977; Bernaldo de Quirós, 1982; Yravedra, 2010) 
and stratigraphy (Butzer, 1981). Despite these wor-
ks, doubts remained about the integrity and defini-
tion of the stratigraphic sequence and its chrono-
logy (Alcalde del Río et al., 1911; Straus, 1983; 
Carrión, 2002). In 1980, four bone samples were 
dated (Burleigh et al., 1982; Bowman et al., 1990), 
but the exact location of those samples is unknown 
and they were dated without an ultrafiltration pre-
treatment (Burleigh et al., 1982; Straus, 1992; Soto 
Barreiro, 2003).

Recent dating assessments of Northern Iberian 
sites, attributed from the Middle to Upper Palaeo-
lithic transition, have shown uncertainties with the 
cultural attribution of non-dated levels (Higham 
et  al., 2014; Marín-Arroyo et al., 2018; Wood 
et al., 2018) or levels with old dating methods lac-
king the improved methodological protocols, like 
AMS, ultrafiltration or ABOX (Bronk Ramsey et 
al., 2004; Higham et al., 2006; Talamo & Richards, 
2011, among others). Therefore, more research is 

nes fiables. Desde 2016, se están llevando a cabo nuevos trabajos de excavación con el objetivo de revisar la integridad 
de la secuencia estratigráfica y su cronología, así como el análisis de los materiales faunísticos inéditos. En este artículo, 
presentamos las primeras dataciones de radiocarbono con ultrafiltración realizadas en los niveles atribuidos a la transi-
ción Paleolítico medio-superior, así como los resultados arqueozoológicos y tafonómicos de la macrofauna recuperada. 
Nuestros resultados han revelado la complejidad de la secuencia estratigráfica, confirmando que la estratigrafía propuesta 
previamente por Obermaier ha de ser reconsiderada. Por ese motivo, aunque la actividad de los grupos humanos en el in-
terior de la cueva ha sido demostrada por la presencia de diversas modificaciones antrópicas (principalmente en caballos, 
ciervos y grandes bóvidos), no es posible realizar hipótesis sobre sus estrategias de subsistencia. En resumen, este nuevo 
estudio ha permitido reevaluar la secuencia estratigráfica y aportar nuevos datos sobre la cronología y las actividades 
realizadas por los grupos humanos que ocuparon la cavidad. Además, este trabajo remarca la necesidad de revisar y datar 
los niveles de excavaciones antiguas sin dataciones fiables. 

PALABRAS CLAVE: PALEOLÍTICO MEDIO, PALEOLÍTICO SUPERIOR INICIAL, ESTRATEGIAS DE SUBSIS-
TENCIA, ARQUEOZOOLOGÍA, CARBONO 14, IBERIA
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needed to clarify the integrity and chronology of 
the stratigraphic sequence of Hornos de la Peña.

In 2016, a multidisciplinary research project 
led by O. Rivero focused its work on the non-al-
tered section left by Obermaier’s excavation, lo-
cated between the vestibule and the main gallery. 
These works had a double aim: to review the stra-
tigraphy previously identified by Obermaier and 
excavate unaltered areas to date. The preliminary 
results were published by Rios-Garaizar et al. 
(2020), revealing a complex stratigraphic sequen-
ce equivalent to the descriptions made by Ober-
maier, with a basal flowstone dated to the Marine 
Isotope Stage (MIS) 7. Above it, 15 stratigraphic 
levels covering from the Middle Palaeolithic (le-
vels 15 to 13) to the early Upper Palaeolithic (le-
vels 12 to 7) with a possible Gravettian on the top, 
and other six modern levels from Late Gravettian/
Early Solutrean to Magdalenian and, probably, 
also Recent Prehistory. The ongoing excavation 
works have been focused on the 14 to 12 levels 
attributed to the Middle/Upper Palaeolithic tran-
sition that yielded a considerable amount of lithic 
and faunal remains.

During the last decades, a topic of great inte-
rest and debate has been the differences or simi-
larities in the environmental exploitation and the 
subsistence strategies undertaken by Neanderthals 
and Anatomically Modern Humans (AMH). In this 
context, Yravedra (2010), who analyzed the faunal 
remains from the attributed Mousterian and Aurig-
nacian levels from the old excavations, proposed 
a continuity in the subsistence strategies between 
both human species focused on the exploitation of 
large ungulates, while carnivores acted as the main 
accumulators of smaller herbivores, such as cha-
mois. This conclusion coincides with other scho-
lars who do not observe relevant subsistence chan-
ges until the end of the Upper Palaeolithic (Clark 
& Lindly, 1989 a, b; Hoffecker & Gleghron, 2000; 
Patou-Mathis, 2000; Yravedra et al., 2016). Howe-
ver, Yravedra (2010) was aware that his interpreta-
tions must be taken with caution due to the bias on 
the material studied, caused by the selective collec-
tion of the most diagnostic elements during the old 
excavations and other problems mentioned above, 
mainly the absence of reliable chronological dates.

In this paper, we present the research advances 
at Hornos de la Peña, with new radiocarbon dates 
that allow a re-evaluation of the stratigraphy and 
chronology, but also with new archaeozoological 
and taphonomical results of the macrofauna reco-

vered from the Middle to Upper Palaeolithic levels 
during the modern excavations.

This work will provide new insights into the ti-
ming of Neanderthal and AMH occupations at Hor-
nos de la Peña. The archaeozoological and tapho-
nomical results obtained from ultrafiltered dated 
levels of the modern excavations will contribute to 
a better understanding of the activity carried out 
by both human species, but also by carnivores, and 
will allow testing the hypotheses about the subsis-
tence strategies proposed previously at this cave.

MATERIALS AND METHODS

Hornos de la Peña (San Felices de Buelna, Can-
tabria) is located in a small tributary valley on the 
right margin of the Besaya river basin. The cave is 
South-oriented and has a large shelter, followed by 
the entrance and a first wide vestibule. Later, a na-
rrow gallery begins with a long corridor and ends 
in two chambers where most engravings are found. 

This work is focused on levels 14, 13 and 12 
corresponding to the Middle and early Upper Pa-
laeolithic. From 2016 to 2020, these levels were 
excavated in a small unaltered section of Ober-
maier’s excavation, located between the entrance 
chamber and the main passage. This section was 
cleaned and excavated in extension (without grid 
limits), following a methodology adapted to the re-
duced area and the irregular nature of the preserved 
levels (Rios-Garaizar et al., 2020). 

The archaeostratigraphy of the excavated area 
was defined in the field, attending to shifts in sedi-
ment composition, colour and fabric. These attribu-
tions have been revised after carefully examining 
the sections and comparing the level distribution 
with the spatial projection of the findings.

The archaeozoological and taphonomic analy-
ses have been carried out on identifiable and 
non-identifiable macrofaunal remains recovered 
from the levels mentioned above. All the elements 
were coordinated using a total topographic station. 
Remains smaller than 1 cm were grouped into ‘ge-
neral bone’ bags and were also studied and inclu-
ded in this work.

The anatomic and taxonomic identification was 
conducted using the comparative osteological co-
llections deposited at EvoAdapta Group at the 
University of Cantabria (Santander, Spain) and di-
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fferent osteological atlases (Schmid, 1972; Barone, 
1976; Pales & García, 1981; Varela & Rodríguez, 
2004, among others). Measurements were taken 
following the standards of Driesch (1976). Speci-
fically for equids, the taxonomic identification has 
been carried out following the methodology indi-
cated in Sanz-Royo et al. (2020). All the remains 
that could not be identified taxonomically have 
been grouped into five weight size classes, accor-
ding to the criteria proposed by Bunn (1986): Size 
1- small-sized mammals as mustelids and rodents; 
Size 2- lagomorphs and small carnivores; Size 3- 
medium-sized animals weighing between 20 and 
30 kg as Capreolus capreolus or Canis lupus; Size 
4- medium-large sized animals weighing between 
30 and 160 Kg like Cervus elaphus and Capra 
pyrenaica; and Size 5- larger over 300 Kg as Bos 
primigenius or Equus ferus. The age of death of the 
animals and the seasonality of the formation of the 
assemblage were estimated based on the deciduous/
permanent teeth representation, their dental wear 
and the degree of bone fusion for postcranial ele-
ments, following Couturier (1962), Harris (1978), 
Silver (1980), Pflieger (1982), Mariezkurrena 
(1983), Habermehl (1992), Stiner (1998), Gipson 
et al., (2000), Tomé & Vigne (2003), Weinstock 
(2009), Azorit (2011) and Geiger et al. (2016). We 
considered four age classes: fetus/newborn (deci-
duous teeth and epiphyses unfused), juvenile (worn 
deciduous teeth and/or permanent teeth emerging 
and epiphyses unfused or fusing), adult (permanent 
teeth and fused epiphyses) and senile (very worn 
permanent teeth).

The elements were quantified using the fo-
llowing measures: NR (Number of Remains), NISP 
(Number of Identified Specimens), MNE (Mini-
mum Number of Elements) and MNI (Minimum 
Number of Individuals) (Grayson, 1984; Klein & 
Cruz-Uribe, 1984; Lyman, 1994).

For the taphonomic analyses, specialized bi-
bliography and taphonomic atlases were consulted 
(Behrensmeyer, 1978; Blumenschine et al., 1996; 
Fernández-Jalvo & Andrews 2003, 2016, among 
others). Evidence of anthropogenic modifications 
on the faunal remains includes cutmarks (Binford, 
1981; Potts & Shipman, 1981; Shipman & Rose, 
1983; Lyman, 2008), thermoalterations, which 
were classified by colours (Stiner et al., 1995; Cá-
ceres, 2002), and the intentional bone breakage 
(differentiating among fresh, dry or indeterminate 
fractures) and percussion marks (Villa & Mahieu, 
1991; Capaldo & Blumenschine, 1994; Galán et 

al., 2009; Sala et al., 2015; Vettese et al., 2017, 
2020). Carnivore modifications were documen-
ted when tooth marks, different marks related to 
chewing activity and digested bones were present 
(Domínguez-Rodrigo & Piqueras, 2003; Sala, 
2012). Other post-depositional alterations compri-
se the presence/absence of root marks, fungi/bac-
teria, modifications made by rodents, weathering, 
trampling, water dissolution, concretion, abra-
sion and manganese (Behrensmeyer, 1978; Hill, 
1982; Lyman, 1994; Shahack-Gross et  al., 1997; 
Cukrowska et al., 2005; Marín-Arroyo et al., 2008; 
Fernández-Jalvo & Andrews, 2016, among others). 
When necessary, microscopic analyses and image 
captures were carried out using a Leica S8APO 
(10x-80x magnification range).

In addition, six mammal bones from levels 
14, 13 and 12 were selected for radiocarbon da-
ting at the Oxford Radiocarbon Accelerator Unit 
(ORAU), within the ERC-Subsilience Project. 
The main objective of radiocarbon dating was to 
confirm the chronology and the integrity of these 
levels. For that reason, this selection was more fo-
cused on Level 13, where Mousterian industry with 
the presence of bladelets and elongated chips (be-
longing to the Upper Palaeolithic) were previously 
documented (Rios-Garaizar et al., 2020). For the 
sampling selection, remains identified taxono-
mically with anthropogenic modifications were a 
priority. Unfortunately, the high fragmentation and 
poor conservation of the faunal remains forced us 
to select some indeterminate bones.

RESULTS

Stratigraphy and chronology

The radiocarbon dating results carried out on six 
bone samples from levels 14, 13 and 12 are shown 
in Table 1.

A re-evaluation of the current excavation le-
vels, presented previously by Rios-Garaizar et al. 
(2020), and the results obtained by the radiocarbon 
dating are presented here as follows, from base to 
the top:

– Level 14B: is a red silty-clay unit with spe-
leothems fragments, ferruginous concretions and 
some faunal remains. Although only one Level 14 
was previously identified, during the last campaign 
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in 2020 it was observed stratigraphically that this 
level was composed of two well-differentiated le-
vels: an older lower one, now called 14B and, abo-
ve it, Level 14, of similar composition but with a 
less reddish colour. Level 14B presents a thickness 
of around 5 cm and is placed at some points on the 
stalagmitic plate (dated to 222,920 ± 10,090 BP) 
(Rios-Garaizar et al., 2020), filling the irregular 
surface of the basal flowstone, and in other areas 
above Level 15 (still unexcavated). This level was 
preliminarily attributed to the late Middle Pleisto-
cene. In 2021, Level 14B was excavated, providing 
more faunal and a few lithic remains, still under 
study.

– Levels 14-13: a deposit of ca. 25 cm thick was 
excavated above Level 14B. Initially, Level 14, Le-
vel 13-14 and Level 13 were differentiated during 
the excavations due to slight changes in the sedi-
ments. Two radiocarbon dating were taken in Le-
vel 14 (Table 1): one in an indeterminate bone that 
provided a date of 28,310 ± 270 BP (OxA-40740), 
and one on a large bovid hyoid that yielded a date 
of 34,620 ± 610 BP (OxA-40739). In Level 13 the 
new dating results cover a wide time range. At 
the base of the level, a flake bone gave a result of 
22,540 ± 130 BP (OxA-40738), an indeterminate 
bone provided a date of >45,000 BP (OxA-40945) 
in the middle part of the level, while in the upper 
part of the level, a bone diaphysis with cut marks 
provided a date of 32,040 ± 430 BP (OxA-40737). 
When in 2021 the whole deposit was excavated, it 
was then possible to analyze in detail the sequen-
ce section, observing that the excavated levels be-
tween 2018 and 2021 dipped towards the inside of 
the cave, but also the presence of bioturbations on 
some of the excavated areas. These sloppings were 
not recognized until 2021, and thus, levels were 
not probably well-individualized at the excavation 
time. As a result, levels 14, 13-14 and 13 could 
contain an admixture of different occupations, 

which might explain: 1) the mixed character of the 
industries, with Middle and early Upper Palaeoli-
thic typical tools; and 2) the apparent inconsisten-
cy of the obtained radiocarbon dates (Table 1). On 
the contrary, the surface excavated in 2016-2017 
seems to be more homogeneous and less affected 
by the aforementioned problems. Thus, this sec-
tion can be considered a stable Middle Palaeolithic 
level [despite some admixture, being documented 
two Dufour bladelets on Level 13 during 2016 
(Rios-Garaizar et al., 2020)]. These results show 
that levels 14, 13-14 and 13 (corresponding rou-
ghly to Level III and the lower part of Level II of 
Breuil and Obermaier’s excavations) range from 
the Late Gravettian, through the Early Gravettian, 
and the Early Aurignacian, incorporating also Mi-
ddle Palaeolithic materials in the base of the depo-
sit, founded in the area excavated in 2016-2017, 
dated older than 45,000 BP. For the reasons above, 
this level is called Level 14-13.

– Level 12: is a fluvial level above Level 14-
13 with an unconformity contact, where some fau-
nal and lithic remains were recovered. One long 
mammal bone provided a date of 21,720 ± 140 BP 
(OxA-40857) (Table 1). This date fits into the chro-
nological framework of the Late Gravettian-Early 
Solutrean in the Cantabrian Region (Marín-Arroyo 
et al., 2018).

Archaeozoological and taphonomical analysis

The assemblage of levels 14B, 14-13 and 12 is 
composed of 6,250 faunal remains. Of them, 96% 
correspond to non-identifiable elements, and only 
4% were identified taxonomically, at least, to mam-
mal size level. The faunal remains are characteri-
zed by a high fragmentation, being the majority of 
them smaller than 4 cm. In addition, the high pre-

Excavation 
year

Cultural
attributtion Level Sample Material Species Element Taphonomic 

marks OxA Dates 
(BP) ± %C d13C d15N C:N

2018 "Upper 
Palaeolithic" 12 57 Bone Indeterminate Long bone No OxA-40857 21720 140 341.6 -20.9 3.5 3.2

2018 Mousterian 13A 13 Bone Size 4 Long bone Cut marks OxA-40737 32040 430 50.4 -20.1 6.8 3.2
2019 Mousterian 13D 121 Bone Indeterminate Indeterminate Flake OxA-40738 22540 130 48.7 -20.8 3.2 3.2
2017 Mousterian 13 1653 Bone Indeterminate Indeterminate No OxA-40945 >45000 38.4 -20.5 4.2 3.3
2019 Mousterian 14 80 Bone Indeterminate Indeterminate No OxA-40740 28310 270 46.4 -20.2 3.6 3.2
2018 Mousterian 14 18 Bone Bos/Bison Hyoid Cut marks OxA-40739 34620 610 46.1 -19.9 6.0 3.2

TABLE 1
New radiocarbon dating results from levels 14, 13 and 12 from recent excavation campaigns.
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sence of abrasion and/or polishing alterations made 
very difficult taxonomic identification.

No remarkable differences were observed 
among the different levels regarding anatomical 
(Table 3) and taxonomical representation (Table 
2). Ungulates are predominant within the whole 
faunal assemblage, being represented by Bos/Bison 
sp., Equus ferus, Cervus elaphus, Capra pyrenai-
ca, Capreolus capreolus and Rupicapra rupica-
pra. Carnivores, although less abundant, are also 
represented by species such as Ursus sp., Panthera 
pardus, Vulpes vulpes, Canis lupus, Martes martes 
and Mustela sp.

At Level 14B C. elaphus, R. rupicapra, C. ca-
preolus and Ursus sp. were identified. Due to the 
radiocarbon dates obtained and the aforementioned 
issues in the initially identified levels 14, 13-14 and 
13, these levels were considered as a single unit for 

the archaeozoological analysis. Level 14-13 is the 
most abundant and diversified in faunal remains, 
where C. elaphus and R. rupicapra are the most 
represented species. Several carnivores and some 
fish remains (salmonid size) were also identified in 
this unit. In Level 12 only E. ferus, C. elaphus and 
C. lupus were taxonomically identified. 

The equid remains from levels 14-13 and 12 
show size and morphology similar to caballine 
species and the presence of Equus hydruntinus has 
been discarded. Large bovid remains from Level 
14-13 are not diagnostic to be able to differentiate 
between Bos and Bison. None of the ursid remains 
from levels 14B and 14-13 have allowed further 
progress in their taxonomic identification. Among 
the remains that could not be determined at the 
species level, mammal size 3 (chamois size) pre-
dominates.

Species
14B 14-13 12

NR NISP MNE
MNI

NR NISP MNE
MNI

NR NISP MNE
MNI

NB J A S NB J A S NB J A S
Bos/Bison sp. 2 2 2 1
Equus ferus 7 7 6 1 1 3 3 2 1

Cervus elaphus 2 2 1 1 30 30 16 1 2 1 1 1 1
Capra pyrenaica 3 3 3 2

Rupicapra rupicapra 2 2 2 1 14 14 11 1 3
Capreolus capreolus 3 3 3 1 7 7 5 1 1

Capra/Cervus 2 2 1 1
Rupicapra/Capreolus 5 5

Cervidae indet. 2 2
Caprinae indet. 8 8

Ungulata size 4-5 5
Ungulata size 3-4 7 3
Total ungulates 7 7 6 3 92 80 43 2 2 10 8 5 3 2

Ursus sp. 5 5 3 1 4 4 3 1 1
Panthera pardus 1 1 1 1

Canis lupus 1 1 1 1
Vulpes vulpes 2 2 2 1
Martes martes 1 1 1 1

Mustela sp. 1 1 1 1
Total carnivores 5 5 3 1 9 9 8 5 1 1 1 1 1

Fish 3
Mammal size 5 8
Mammal size 4 20 5
Mammal size 3 3 58 7
Mammal size 2 14 3
Mammal size 1 1
Non-identifiable 482 5144 379

Total 498 12 10 4 5349 89 52 2 2 15 1 403 6 4 3

TABLE 2
Number of skeletal Remains (NR), Number of Identified Specimens (NISP), Minimum Number of Elements (MNE) and Minimum Num-
ber of Individuals (MNI) (NB=newborn, J=juvenile, A=adult, S= senile), from levels 14B, 14-13 and 12.
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Anatomical 
element

Level 14B Level 14-13 Level 12

Cc Ur Eqfe Ce Cc Ruru Ur Eqfe Calu

NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE

Antler/Horn
Cranium

Hyoid
Mandible 1 1

Lower teeth 2 2 1 1 3 2 6 3 1 1 6 3 1 1
Upper teeth 1 1 1 1 1 1 2 1 1 1 2 2 1 1
Indet teeth 3 1 7 1 1

Atlas
Axis

Clavicle
Sacrum

Vt. Cervical
Vt. Thoracic
Vt. Lumbar
Vt. Caudal

Rib 1 1
Sternum
Scapula

Humerus
Radius 2 2 1 1 1 1

Radius/Ulna 1 1
Ulna

Metacarpal 2 1
Carpals
Baculum

Pelvis
Femur 1 1
Tibia 1 1

Fibula
Patella
Tarsals 2 2

Astragalus
Calcaneus
Metatarsal 2 1

Metapod indet. 1 1 1 2 1
Phalanx I 3 2
Phalanx II 1 1 1 1
Phalanx III 1 1

Atrophic phal. I 1 1
Atrophic phal. II
Atrophic phal. III

Small sesamoid 4 4
Large sesamoid 3 3

Total 3 3 5 3 7 6 30 16 7 5 14 11 4 3 3 2 1 1

TABLE 3
Number of Identified Specimens (NISP) and Minimum Number of Elements (MNE) calculated for the most abundant species (ungulates 
and carnivores) in levels 14B, 14-13 and 12. (Cc = Capreolus capreolus, Ce = Cervus elaphus, Eqfe = Equus ferus, Ruru = Rupicapra 
rupicapra, Ur = Ursus sp., Calu = Canis lupus).
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Adult individuals predominate in the whole as-
semblage (Table 2). At Level 14-13, two newborn 
individuals have been also identified by two deci-
duous incisives belonging to a red deer and a roe 
deer. These elements indicate a spring seasonality 
at the time of the animals’ death. Regarding the 
anatomical elements identified, dental remains and 
long bones are the most represented (Table 3).

Most of the documented fractures are indeter-
minate, and only on a few remains it has been able 
to confirm fresh fractures related to bone marrow 
extraction (Figure 1c).

The most common anthropogenic modifica-
tions of the assemblage are thermoalterations (Ta-
ble 4), which are present in 29% of the total re-
mains from Level 14B, 38,5% of Level 14-13 and 
22% of Level 12. These modifications were main-
ly observed on spongy bones, affecting mostly the 

entire bones. They present a large variety of co-
lours, although black and white remains predomi-
nate (Figure 2b), reflecting different temperatures 
received and exposure time supported. Cut marks 
(Figure 1a) and percussion marks are scarce. They 
were primarily found in Level 14-13, mainly on 
long bones of adult ungulates, of which E. ferus, 
C. elaphus and Bos/Bison sp. were taxonomically 
identified. The distribution, orientation and mor-
phology of cut marks have provided evidence of 
defleshing activity on horses and disarticulation 
activity on red deer. Some percussion marks on 
horses and red deer and a possible worked bone 
(Figure 1b) were also identified at this level. In 
Level 12, only two remains with cut marks have 
been observed, one of them on a horse atrophic 
metapod. At Level 14B there is no presence of cut 
marks or percussion marks.

FIGURE 1
Anthropogenic modifications observed on the macrofaunal remains recovered at levels 14B, 14-13 and 12: 1.a. Cut mark on a rib from an 
ungulate size 4-5; 1.b. Indeterminate worked bone; 1.c. Humerus from an ungulate size 4-5 with fresh fracture.
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On the other hand, carnivore modifications 
(Figure 2a) are very limited in the assemblage. 
These modifications have not been observed in Le-
vel 14B, while at levels 14-13 and 12 appear in a 
very low percentage (less than 1%), most of them 
chewing activity and pits.

Manganese is present in more than 60% of the 
remains in all the studied levels. Especially in level 
14B, where 94% of the remains have manganese 
dendrites and even some of them are completely 
covered by this mineral (Figure 2c). This could be 
related to the presence of water and humidity inside 

the cave. Although not very abundant, other post-de-
positional modifications observed throughout the 
sequence are weathering, water dissolution, fungi/
bacteria and root marks (Table 5). Also, the presence 
of trampling, strong abrasion and polishing marks on 
the remains, which could be due to a possible transit 
of different animals inside the cave over time, such 
as bears and human groups, without discarding occa-
sional water slow-flows into the cavity. All of these 
alterations have affected the legibility of the bone 
surface, making it arduous the identification of cut 
marks and carnivore marks on some occasions.

Anthropogenic modifications 

Level
Cut marks Percussion 

marks PM+CM Worked bone Thermoalterations Total 

NR %NR NR %NR NR %NR NR %NR NR %NR NR %NR
12 2 0,5 85 21,09 87 21,59

14-13 26 0,5 10 0,2 5 0,1 1 0,02 2065 38,53 2107 39,39
14B 145 29,12 145 29,12

TABLE 4
Number of Remains (NR and %NR) with anthropogenic modifications (cut marks, percussion marks, PM+CM=percussion marks+-
cut-marks, worked bones and thermoalterations) observed on the macrofaunal remains from levels 14B, 14-13 and 12.

FIGURE 2
Taphonomic modifications observed on the macrofaunal remains recovered at levels 14B, 14-13 and 12: 2.a. Carnivore modifications 
on an Equus ferus radius/ulna (scores and crenulated edges); 2.b. Burnt bone with black-white colour; 2.c. Left lower P2 of Capreolus 
capreolus, covered by manganese.
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DISCUSSION

Previous authors (Alcalde del Río et al., 1911; 
Straus, 1983; Carrión, 2002; Rios-Garaizar et al., 
2020) already indicated that the stratigraphy inside 
the cave was not as simple as Obermaier had pro-
posed. Nevertheless, the absence of reliable dating 
did not allow to contrast it, until today. After the 
advances in the research inside the cave, together 
with the new radiocarbon dates and the analysis of 
the archaeological finds, it can be confirmed that 
the stratigraphic sequence proposed by Obermaier, 
attributed to the Middle to Upper Palaeolithic tran-
sition, was not entirely correct. The modern exca-
vations have revealed a more complex sequence, 
with additional stratigraphic levels than previously 
identified.

According to our reassessment of the stratigra-
phic sequence (from the bottom to the top): Level 
14B, identified during recent excavation campaig-
ns, would correspond to an older stage, surely 
late Middle Pleistocene. Above it, Level 14-13, 
which possibly corresponds to Level III (Mous-
terian) in Obermaier’s excavation (Rios-Garaizar 
et al., 2020), contains an admixture of different 
levels. The new five radiocarbon dates (Table 
1) taken throughout this level in the undisturbed 
section during the ongoing excavations do not 
match with the Mousterian chronology proposed 
for the Cantabrian Region (Marín-Arroyo et al., 
2018), going from the Late Gravettian chronology 
(22,540 ± 130 BP) to beyond the radiocarbon li-
mit (>45,000 BP). This apparent inconsistency on 
the obtained ages and the mixed character of the 
industries (with Middle and early Upper Palaeoli-
thic tools) indicate stratigraphic issues throughout 
the studied levels. The sloping observed towards 
the inside of the cave, unrecognized previously, 
possibly caused difficulties in the delimitation of 

the archaeological levels, affecting mainly the area 
excavated between 2018 and 2021 in some parts 
of the section. In addition, the presence of some 
small burrows may also have altered the integrity 
of Level 14-13. Finally, Level 12 was proposed as 
corresponding to Obermaier’s Level II (Aurigna-
cian) (Rios-Garaizar et al., 2020). Nevertheless, 
the new radiocarbon date presented in this work 
of 21,720 ± 140 BP (Table 1) fits with the Late 
Gravettian in the Cantabrian Region. This date 
from Level 12 and that one from Level 8 (OxA-
36546) obtained previously (Rios-Garaizar et al., 
2020), together with some Gravettian diagnostic 
materials, suggest a likely Gravettian occupation 
at Hornos de la Peña. The material dated in the 
1980s came, supposedly, from the Mousterian le-
vel A [24,340 ± 470 BP (BM-1884)] and the Au-
rignacian level B [20,930 ± 370 BP (BM-1883)] 
of Obermaier’s excavations (Burleigh et al., 1982; 
Bowman et al., 1990). Both dates fit within the 
Gravettian chronology and not with the previously 
proposed cultural attribution. These data provide 
additional evidence that the Middle to Upper Pa-
laeolithic transition sequence, attributed since the 
early XX century, is somehow incoherent. The 
archaeological materials recovered then had pro-
bably the same stratigraphic problems as observed 
in this study. Considering this argumentation, the 
previous hypotheses about Neanderthal and Ana-
motically Modern Humans (AMH) occupations in 
these levels must be reviewed.

Our archaeozoological and taphonomical re-
sults differ slightly from those published by Yra-
vedra (2010), focused on the old collections of the 
Obermaier’s excavation. In this work, we have 
not been able to confirm the presence of Mam-
muthus- Palaeoloxodon, Lynx pardinus, Felis sil-
vestris and Lepus sp., identified by this author in 
the Mousterian and Aurignacian attributed levels. 
Furthermore, our results indicate that the most 

Non-human modifications 

Level
Carnivores Rodents Bacteria Roots Trampling Weathering Water 

dissolution Manganese Concretion

NR %NR NR %NR NR %NR NR %NR NR %NR NR %NR NR %NR NR %NR NR %NR
12 1 0,2 1 0,25 2 0,50 8 1,99 26 6,45 20 4,96 8 1,99 323 80,15

14-13 10 0,2 2 0,04 21 0,39 79 1,48 767 14,34 587 10,97 122 2,28 3235 60,48 11 0,21
14B 3 0,60 6 1,20 5 1,00 46 9,24 1 0,20 471 94,58 5 1

TABLE 5
Number of remains (NR and %NR) with non-human modifications (biological and non-biological) observed on the macrofaunal remains 
from levels 14B, 14-13 and 12.
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abundant species in Level 14-13 is red deer fo-
llowed by chamois, while the horse is scarcely re-
presented. On the contrary to what was indicated 
by Yravedra (2010) in the equivalent level, who 
proposed chamois followed by equids as the pre-
dominant species. We agree with Yravedra (2010) 
that human groups would have intercepted mainly 
large ungulates. The most significant difference 
with our results is that this author observed a high 
carnivore activity on smaller mammals, which 
would have been the main accumulator agent. 
This conclusion contrasts strongly with the pre-
sented results, in which carnivore activity is limi-
ted. It cannot be discarded that these differences 
could be motivated by the biased sample studied 
by the author, caused by a selective recovery of 
the most diagnostic remains (mainly teeth) during 
early excavation works. Or maybe by the damage 
on the bone surfaces caused by post-depositional 
modifications, which could have hidden these 
marks.

According to our results, the evidences of hu-
man activity, mainly thermoalterations, but also 
some cut marks, percussion marks, fresh fractures 
and a worked bone, together with the scarcity of 
carnivore modifications on the faunal remains, sug-
gest that human groups were the main accumulator 
agent throughout the entire sequence. Our strati-
graphic and archaeological analysis have revealed 
several admixtures of materials at Level 14-13, 
from the Mousterian to the Late Gravettian. There-
fore, although the presence of human groups inside 
the cave is evident at this level, it is not reliable to 
construct hypotheses about the subsistence strate-
gies they were carrying out.

Yravedra (2010) proposed a continuity between 
the subsistence strategies achieved by Mousterian 
and Aurignacian groups that occupied the cavity. 
The author coincides with other works carried out 
in the region, like those made in Covalejos (Yrave-
dra et al., 2016) or El Castillo (Luret et al., 2020), 
in agreement. Also with some scholars who did not 
observe relevant changes in the subsistence strate-
gies until the end of the Upper Palaeolithic (Clark 
& Lindly, 1989a, b; Hoffecker & Gleghron, 2000; 
Patou-Mathis, 2000). However, according to the 
results presented here, it is difficult to precise the 
exact cultural attribution of the collections studied 
by Yravedra, and we consider that, for the moment, 
a continuation of the subsistence strategies carried 
out by Neanderthals and AMH of Hornos de la 
Peña cannot be confirmed.

CONCLUSIONS

The research carried out in the unaltered section 
excavated from 2016 to the present at Hornos de 
la Peña (Northern Iberia), have provided an outs-
tanding opportunity to reassess the stratigraphy, 
chronology and cave use, allowing continued ad-
vances in the research of the Middle and Upper 
Palaeolithic. The results have confirmed that the 
stratigraphic sequence proposed by Obermaier 
must be reconsidered. The recent excavation wor-
ks and radiocarbon dating have revealed a more 
complex sequence identifying stratigraphic levels 
previously unidentified. Thus, Level 14B would 
correspond to an older stage, probably the late Mi-
ddle Pleistocene. Level 14-13 (corresponding to 
Mousterian level in Obermaier’s excavation) is a 
set of different levels ranging from the Middle Pa-
laeolithic to Late Gravettian, and Level 12 (the Au-
rignacian level in Obermaier’s excavation) would 
correspond to a Late Gravettian. These results indi-
cate that the data and hypotheses constructed from 
the archaeological materials recovered during the 
ancient excavations, and attributed to the Middle 
and early Upper Palaeolithic for more than a hun-
dred years ago, are not reliable to address issues 
related to Neanderthal and early Homo sapiens 
populations, including their subsistence strategies. 
For that reason, the previous hypothesis proposed 
about continuity in the subsistence strategies achie-
ved by both human species at this site can not be 
confirmed. This work also highlights the problem 
of studying the archaeological materials at non-da-
ted levels and remarks the importance of new ex-
cavations, technological, archaeozoological and 
taphonomical studies and updating radiocarbon 
methods to support the cultural attribution of any 
archaeological level.
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