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A B S T R A C T

The revision o the auna o Carigüela (Píñar, Granada) has yielded the remains o a cave lion hitherto unknown
at this site. The comparative morphometric study o the distal humerus ragment has led to its attribution to
Panthera spelaea Golduss. From two samples o the bone and using the U/Th technique, an absolute dating o
145–148 ka (MIS 6) has been established. The geographical location o the site makes the cave lion o Carigüela,
together with that o Solana del Zamborino, the two most southerly records o this species in Europe. In the case
o the ormer, it is the most recent reerence o this species or southern Iberia.

1. Introduction

The Eurasian big cat, since its initial description as Felis spelaea
(Golduss, 1810), has been reerred to by various taxonomic names,
including Panthera (Leo) spelaea cloueti (Filhol and Filhol, 1871), Pan-
thera leo fossilis (Reichenau, 1906), Panthera leo spelaea (Kurten, 1985;
Argant, 1991), and others. In the second hal o the last century, Pan-
thera (Leo) spelaea or Panthera spelaea (Dietrich, 1968) has been the
commonly used name by authors or all lions o the Middle and Late
Pleistocene. Since the beginning o this century, the existence o three
chronosubspecies o lion has been accepted: Panthera spelaea fossilis in
the rst hal o the Middle Pleistocene (MIS 19–11) with a large size
(Barycka, 2008; Marciszak and Steaniak, 2010), Panthera spelaea
intermedia in the second hal o the Middle Pleistocene (MIS10-6)
(Argant & Brugal, 2017), and Panthera spelaea spelaea in the Upper
Pleistocene (MIS 5–1) with a small size (Marciszak et al., 2021). In
recent decades, morphometric arguments have been supplemented by

studies o ancient DNA that demonstrate genetic isolation between the
Pleistocene lion and current Arican orms (Burger et al., 2004, Barnett
et al., 2009, 2016; Ersmark et al., 2015).

The oldest presence o the lion in Europe is recorded at the Italian site
o Isernia La Pineta during the Lower Middle Pleistocene (Sala, 1990). In
the Iberian Peninsula it appears or the rst time in level TD10 o the
Gran Dolina o the Atapuerca complex (MIS 9) and is present during the
Middle Pleistocene at La Galería and the Sima de los Huesos (García,
2003). It is also the rarest eline species in archaeological contexts
(Villaluenga, 2016: 190-193; Sanchís and Pascual Benito, 2017) and
palaeontological contexts (Álvarez-Lao et al., 2020: 2). The greatest
number o evidence o this species is in the Cantabrian Region, although
it is also cited in other peninsular areas. In a review, the ossil record o
the lion appears in 16 caves in the Cantabrian area and 20 in the rest o
the Iberian Peninsula (Villaluenga, 2016). This estimate has become
obsolete with the ndings o recent years, mainly rom the north o the
Iberian Peninsula. An archaeological collection rom the Spahni
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excavations deposited in the Archaeological and Ethnological Museum
o Granada, consisting o aunal remains and carved lithic industries, has
been reviewed and, among the remains o auna rom the site o Car-
igüela, remains attributed to a lion have been ound. The aim o this
paper is to oer the morphometry and chronology as well as the taxo-
nomic attribution and paleobiogeography o this new evidence o lion
rom Carigüela cave, a Late Middle Pleistocene site geographically close
to Solana del Zamborino (Fig. 1).

1.1. Carigüela cave

Carigüela cave is a site with a broad chronostratigraphic sequence
ranging rom late Middle Pleistocene to recent Holocene times (Carrión
et al., 1998, 2019). The deepest levels correspond to deposits o several
metres o sediments with very rich Middle Paleolithic occupations
(Vega, 1988; Vega et al., 1988).

The rst news about the archaeological wealth o the region o Píñar
(Granada) dates back to 1916 and is due to Hugo Obermaier (1934),
although this researcher only collected materials on the surace. Later,

Fig. 1. Location o the Carigüela cave and Solana de Zamborino.
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the Swiss archaeologist Jean Christian Spahni carried out some explo-
rations in the Píñar area and became interested in the study o the
Paleolithic in this region, excavating in Carigüela cave in 1954 and 1955
(Spahni, 1955a; Spahni, 1955b; Spahni, 1955c; Riquelme Cantal,
2002:50). The latter (Fig. 1) is located ~700 m east o the village o

Píñar, on a limestone outcrop belonging to the last oothills o Sierra
Harana (Fig. 1). Its geographical coordinates UTM are 30S 461845.43
E4143896.95 and it opens up at an altitude o 1020 asl.

Carigüela was originally reerred to by this name in the earliest
publications (e.g., Fusté, 1956, 1957; García Sánchez, 1957;Pellicer

Fig. 2. Topographic plan o Carigüela and chronostratigraphic summary o the Spahniś excavation (based on Carrión et al., 2019).
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Catalán, 1964; Almagro et al., 1970; Göksu et al., 1974; Ruiz Bustos &
García Sánchez, 1977a, 1977b). This designation remained in use until it
was renamed, in the mid-1980s, by G. Vega as Cueva de la Carihuela
(Vega Toscano et al., 1988 and some subsequent authors). In this his-
toriographical context, we believe that the original name that the cave
received or three decades, and which was used by numerous re-
searchers, should prevail. Moreover, it is the name we typically use in
our publications when reerring to the site.

In relation to his work at Carigüela, Spahni (1955c: 4) comments:
[“Under this layer, several Mousterian levels (Middle Paleolithic, 80,000
to 200,000 years ago) have appeared, the latter showing a mixture o
small tools and others o Acheulean tradition (i.e. bearing the infuence
o an even older civilization). The richness o these Mousterian levels in
tools (arrowheads, burins, scrapers, etc.) and in auna (lion, panther,
horse, deer, bear, rhinoceros bones, etc.) is very great….…”] (Fig. 2).

Spahni did not leave an excavation diary, nor did he publish the
results o his campaigns, but the material obtained was deposited in the
Archaeological and Ethnological Museum o Granada. This institution
sent a selection o pieces (161) to the National Archaeological Museum
(Madrid) (Almagro et al., 1970; Vega Toscano, 1988). O the material
deposited in the rst institution, the human remains, the lithic industry
and part o the aunal material have subsequently been studied (Fusté,
1956; García Sánchez, 1957; M.A. de Lumley & García Sánchez, 1971;
M.A. de Lumley, 1973; H. de Lumley, 1969; Bouchud, 1969, Vega
Toscano, 1988). To date, the inormation available on the auna o
Carigüela is limited to the aorementioned publication by Bouchud and
the aunal list published in Gerardo Vega’s doctoral thesis (Vega
Toscano, 1988). However, in neither o them does the presence o the
cave lion appear.

Subsequently, in September 1959, Proessor M. Pellicer (1964)
conducted an initial excavation campaign, ollowed by a second one the
ollowing year. The main objective o these campaigns was the strati-
graphic study o the post-Paleolithic levels o corridor or chamber D and
chamber G (Carigüela III and IV, Fig. 2). During both interventions, it
was evident that the equivalent o layer 1 o Spahni’s stratigraphy
(Neolithic) developed in the innermost area o the cave, due to the
strong dip o the Paleolithic levels towards the cave’s interior (Vega
Toscano, 1988). The publication o Proessor Pellicer’s work at Car-
igüela (Pellicer Catalán, 1964) became one o the undamental reer-
ences on the Neolithic in the south o Iberia.

In 1968, Washington State University proessors H.T. Irwin and R.
Fryxell proposed a research project in the cave to carry out a systematic
re-excavation o its Paleolithic levels. An international team led by Drs.
Irwin and Almagro was ormed as a result. Three excavation campaigns
were conducted during the years 1969, 1970, and 1971, the results o
which have not yet been published (Almagro et al., 1970).

In the mid-1980s, Gerardo Vega Toscano resumed the research at
Carigüela, conducting a series o interventions ocused on the outermost
area o the cave. He also reviewed the sections opened by previous ex-
cavations, examined some o the materials rom these interventions, and
recovered archival material rom the excavations o Irwin and Fryxel.
The main objective was to establish a paleoclimatic and cultural
sequence serving as a reerence or the southern Iberian Peninsula, rom
the Middle Pleistocene to the Holocene (Vega Toscano, 1987, 1988,
1990; Vega Toscano et al., 1988) (Fig. 2).

2. Material and methods

An archaeological collection rom the Spahni excavations deposited
in Archaeological and Ethnological Museum o Granada consisting o
aunal remains and carved lithic industries, has been reviewed. In a
study aimed at identiying the species o mammals present in the bone
collection carried out by one o the authors (JAR) concerning the auna
rom Spahni’s excavations (1954–955) at La Carigüela cave, the remains
o a dozen mammal species have been identied: Equus sp., Bos/Bison,
Cervus elaphus, Capra pyrenaica, Panthera pardus, Lynx pardinus, Crocuta

spelaea, Ursus arctos, Canis lupus, Vulpes vulpes, Meles meles, and Oryc-
tolagus cuniculus. In this auna sample, preserved in two boxes with bone
material selected by the same excavator, a distal ragment o the hu-
merus (number 6567) o Panthera spelaea was ound.

The metric data used to compare the Carigüela specimen comes rom
dierent sites in Europe, and their relationship is provided in the dis-
cussion section. For sexual dimorphism, bivariate diagrams o humerus
measurements rom European sites are reerenced (Diedrich, 2009,
2010, 2011a,b). Measurements o lion material are provided according
to Marciszak (2021) with the ollowing abbreviations: distal epiphysis
breadth (dB), distal epiphysis depth (dL), and trochlear breadth (Btr).
The comparative data used are rom Pleistocene sites in South-West
Europe (Table 2).

Two subsamples rom a lion bone, identied as 23118-1 and 23118-
2, were analyzed using the U-Th dating technique at CENIEH (Burgos)
(Fig. 3). Around 40–50mg o powdered samples were extracted rom the
bones. The U-Th separation sequence took place in the ultra-clean lab o
CENIEH and ollowed the methodology as described in Pourmand et al.
(2013). The elemental concentrations and isotope ratios in the analyzed
samples were determined using two independent analytical sequences,
employing a combination o standard bracketing and isotope dilution
mass spectrometry (IDMS). Spikes (229Th, 233U, 236U) and standards
(CRM 112A or U and IRMM 35 or Th) were prepared through gravi-
metric dilution o commercial standard solutions and certied reerence
materials, ensuring direct traceability to NIST and IRMM. Age calcula-
tions were conducted using the NIL script published by Pourmand et al.
(2013). To maintain quality control and ensure measurement accuracy,
Cathedral Cave Speleothem (CCS) served as an internal standard in all
sample groups. The obtained values or the standards closely align with
the reported age range o 21.08–21.09 ka (McGee et al., 2012).

3. Results

We have obtained two Th-dates rom the same bone as shown in
Fig. 3. The analytical details o the Th-dates are given in Table 1. For
sample 23118-1, the concentrations o U and Th were determined as 2.5
µg g1 and 3.3 ng g1, respectively. The230Th/232Th activity ratio or
this sample is 1935 ± 39, which indicates that the sample is clean and
suitable or 230Th dating. The measured δ234U value o 172.2 ± 0.013
yielded a 230Th (BP) uncorrected age o 145.3 ± 6.2 ka (Table 1). The
second subsample, labeled as 23118-2, revealed U and Th concentra-
tions o 2.5 µg g1 and 4.3 ng g1, respectively. The230Th/232Th activity
ratio or this sample is 1524 ± 27, suggesting that this subsample is also
ree o detrital materials as seen in the sample 23118-1. The calculated
230Th uncorrected age (BP) or the sample 23118-2 is 148.3 ± 5.7 ka, in
agreement with sample 23118-1 with in the given uncertainties in 2σ 
levels (Table 1). In conclusion, the analysis o two subsamples rom the
lion bone using the Th-chronometer reveals that both subsamples
represent an isotopically closed system. This conclusion is drawn rom
the comparison o closely aligned uncorrected and corrected 230Th ages
(Table 1). Based on these Th-ages, we can establish a minimum apparent
age or the lion bone, ranging rom 148 to 145 ka.

The ossil record o the cave lion rom Carigüela consists o a distal
ragment o the let humerus (Fig. 4). This bone exhibits the typical
morphology o elids, eaturing two condyles with a shallow radial ossa
in cranial view and two epicondyles with a deep olecranial ossa in
caudal view. Above the medial epicondyle, there is a well-developed
ridge and a long, narrow oramen. The supracondyloid oramen does
not connect the olecranial and radial ossa, distinguishing it rom canids,
and it is surmounted by a well-developed mesial epicondyle. The
trochlea is well-preserved, oblique, and very acute.

On the cranial side o the medial epicondyle, there is a small abra-
sion. The racture observed at the distal end o the shat may be o ossil-
diagenetic origin; however, no other traces o human activity are visible.

Complete usion o the epiphysis indicates that it belongs to an adult
individual. The bone is very robust with substantial thickness, as

J.A. Riquelme Cantal et al.
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indicated by its measurements (Table 2).

4. Discussion

The excavation carried out by Spahni in the outermost area o Car-
igüela cave has been extended by several subsequent campaigns. Recent
sampling o the proles has yielded ages close to those obtained or the
lion bone in CIII, unit XI, 129.88 ± 6.10 ka.

The lithic industry analyzed presents the characteristics typical o the
Middle Paleolithic at Carigüela cave, including the levels o the MIS 6-
MIS 5 transit (Vega Toscano et al., 1997) and is ramed within the
characteristics dened or the Iberian Southern Middle Paleolithic with
parallels in other cave sequences with MIS 6 levels (such as Horá or
Bajondillo) (Cortés-Sánchez, 2008).

The Carigüela specimen is attributed to the species Panthera spelaea
based on its morphology and measurements. Additionally, considering
its chronology, it could potentially be related to the subspecies Panthera
spelaea intermedia. However, it is worth noting that the classication o
this subspecies is primarily based on tooth morphology rather than
postcranial elements (Argant & Brugal, 2017). Thereore, it would be
more inormative to compare the measurements (dB, dL) o the Car-
igüela specimen with those rom European Pleistocene sites and modern
lions (Panthera leo).

For this comparison, data rom various sources are considered,
including studies by Wojtusiak (1953), Diedrich (1968), Vereshchagin
(1971), Clot (1980), Argant (1988, 2010), Gross (1992), Germonpré
(1993), Depestele (2005), Testu (2006), Dimitrijevic et al. (2014),

Table 1
Th-Age determination results rom the lion bone samples.
SAMPLE 238U (ppb) 232Th (ppb) 230Th/232Th [AR] δ234U [measured] δ234U

[initial]
230Th age uncorrected [yr BP] 230Th age corrected [yr BP]

23118–1 2519 ± 7.91 3.3 ± 0.01 1935 ± 39.2 172.2 ± 1.01 256.6 ± 1.01 145305 ± 6270 145184 ± 6260
23118–2 2517 ± 5.57 4.3 ± 0.01 1523 ± 27.3 189.4 ± 2.01 287.9 ± 2.01 148325 ± 5728 148165 ± 5720

U decay constants: ʎ 238 = 1.55125 × 1010 (Jaey et al., 1971) and ʎ 234 = 2.82206 × 106 (Cheng et al., 2013).
Th decay constant: ʎ 230 = 9.1705 × 10 6 (Cheng et al., 2013).
d 234U = ([234U/238U]activity – 1) × 1000.
d 234Uinitial was calculated based on 230Th age (T), i.e., d 234Uinitial = d234Umeasured × e ʎ 234×T.
AR stands or activity ratio. BP stands or “Beore Present” where the “Present” is dened as the year 1950 CE.
Uncertainties o the measurements are expressed as 2σ values.

Table 2
Measurements o the lion humerus rom Carigüela cave are as ollows: distal
epiphysis bread (dB), distal epiphysis depth (dL), trochlear bread (Btr).

Chronology dB BTr dL dL/dB £
100

Lab
Code

Carigüela cave
(Spain)

145 ± 6 ka 99 74.2 69.6 70.3 23,118

Fig. 3. Lion bone samples used or Th-chronometer. The sampling spots are
shown in the gure with the sample-ID.

Fig. 4. Carigüela cave (MAEG/6567). Panthera spelaea let distal humerus (a), lateral (b) and caudal (c) views.

J.A. Riquelme Cantal et al.
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Marciszak (2021), as well as data rom Panthera leo (Philippe Fosse,
personal communication) (Fig. 5).

A signicant dierence in size between the Pleistocene lion (Panthera
spelaea) and the modern species (Panthera leo) is once again conrmed.
The Carigüela specimen alls within the range o variation o the cave
lion. Its position in the distribution is relatively high due to sexual
dimorphism.

Size dierences in the Pleistocene lion have been debated or de-
cades. In the last century, these dierences were attributed to the exis-
tence o two taxonomic orms (large and small) (Ballesio, 1980; Altuna,
1972). However, the prevailing hypothesis attributes dierences in size
in both the dentition (Turner, 1984) and the postcranial skeleton to
sexual dimorphism. Postcranial bone size dierences have been
conrmed in modern Arican lions (Gross, 1992) as well as in Pleisto-
cene sites (Baryshnikov and Boeskorov, 2001; Diedrich, 2009, 2010,
2011a,b; Diedrich and Rathgeber, 2012; Marciszak et al., 2021; Mar-
ciszak and Steaniak, 2010).

For the sexual attribution o the Carigüela specimen, metric data
rom sites in Europe with inormation on the sexual dimorphism o the
cave lion humerus have been used. The smallest values o distal width
humerus attributed to males come rom Zoolithen Cave (92, 94 mm),
while the largest value attributed to a emale is rom Otterstadt-
Waldwiesen (89 mm) (Diedrich, 2009, g. 10A). This data is consis-
tent across several sites in Europe. Thereore, it seems reasonable to
assume that sex discrimination can be based on a distal depth o around
90 mm.

A emale with a distal humerus width o 93 mm in Bilstein Cave
(Diedrich, 2009) and another with 96 mm in Neumark-Nord (Diedrich,
2010) conrm the existence o an overlap in the metric variation o this
bone, which would not aect the Carigüela specimen (99 mm). There-
ore, it seems reasonable to attribute it to a male.

The low latitude o Carigüela is one o the interesting acts to high-
light. Reerences to the southern limit o the cave lion in Eurasia are
scarce and imprecise (Kahlke, 1994; Stuart & Lister, 2011). For this
reason, the sites o the Iberian and Italian Peninsulas located below 40◦
latitude have been reviewed: Cova Negra (Pérez Ripoll, 1977), San Luis
(Fernández Peris & Martínez Valle, 1989) and Bolomor (Blasco, 2011)
(Valencia), Cova del Corb (Sarrión, 1990) and Moli de Mato (Sarrión
et al., 1987) (Alicante), Pedreira da Salemas (Antunes and Cardoso,
1987), Gruta do Escoural (Cardoso, 1993) and Gruta da Figueira Brava
(Cardoso, 1993) (Portugal) Solana de Zamborino (Martin, 1988)
(Granada); Grotta de la Madonna (Masseti &Mazza, 2013), Torre Talao
(Marra, 2009) and Cannita (DiPatti & Piccione, 2004) (Italy) (Table 3).

Firstly, it is important to note that Solana de Zamborino and Car-
igüela are currently the only deposits with a latitude lower than 38◦ in
Europe where Pleistocene cave lion remains have been documented.

Regarding the reerence rom Cueva del Agua (Torres, 1984), it is crucial
to acknowledge that it is based on personal communication rom a
deceased researcher, and there is no detailed inormation available
regarding the number o remains, anatomy, or measurements. Further-
more, the status o the remains is unknown as they are reported to be
lost.

Similarly, the reerence rom Gorham’s Cave raises uncertainties
about the taxonomic attribution o the cave lion remains. Authors
Zeuner & Sutclie (1964) themselves questioned the taxonomic attri-
bution in their text and table documenting the auna present at the site.
Moreover, the absence o mention o lions in a later review o the
Quaternary auna o Gibraltar (Currant, 2000) casts doubt on the pres-
ence o cave lions in this area. Additionally, the bones attributed to the
cave lion in the Virtual Museum o Gibraltar lack measurements or a
scale or size estimation, and despite attempts by researchers, these re-
mains have not been in the museum.

In contrast, Solana del Zamborino presents a more robust case or the
presence o cave lions. With 15 remains (both cranial and postcranial)
representing a minimum o two adult individuals, this site provides
more substantial evidence. Furthermore, morphometric eatures o the
dentition are reported to be like those o Panthera spelaea (Martín
Penela, 1988:149). Recent magnetostratigraphic studies suggest a
chronology or Solana del Zamborino ranging rom 480 to 300 thousand
years ago (Álvarez-Posada et al., 2017), which aligns well with Acheu-
lean industries ound at the site.

The U/Th date obtained or the Cariguëla specimen, which attributes
it to OIS 6, provides valuable insights into the temporal context o cave
lion dispersal. This suggests that during cold phases, such as OIS 6, cave
lions were able to expand their range as ar south as Iberia. This inter-
pretation is supported by evidence rom several sites, including Moli de
Mato, Cova del Corb, Bolomor, and Torre Talao, which indicate the
presence o cave lions in southern regions during this period. However,
it is important to note that the chronology o other southern sites may
not align with this interpretation.

The Carigüela lion is the last example o this species or southern
Iberia, ramed within the end o the Middle Pleistocene. In this sense, it
should be noted that important archaeoaunistic records are known or
the Upper Pleistocene-Middle Paleolithic in 16 sites in the south o the

Fig. 5. Relationship between distal epiphysis breadth (dB) and distal epiphysis
depth (dL) o the humerus o Panthera spelaea and Panthera leo. The specimen
rom Carigüela is represented by a black star on the graph.

Table 3
Geographical location and chronology o the southernmost Pleistocene cave lion
sites in Europe.
Site Latitud

N
Chronology
U/th C14

Reference

Solana de
Zamborino

37◦ 23́
20́́

300–480 ka Álvarez-Posada et al., 2017

Carigüela cave 37◦ 26́
30́́

145 ± 6 ka This paper

Cannita 38◦ 04́
09́́

Late Pleistocene Di Patti & Piccione, 2004

Figueira Brava 38◦ 31́
28́́

30390 ± 700
BP

Cardoso, 1993

Escourial 38◦ 38́
53́́

15250 ± 95 BP Cardoso, 1993

Moli de Mato 38◦ 46́
59́́

Middle
Pleistocene

Sarrión, 1990

Cova del Corb 38◦ 49́
41́́

Middle
Pleistocene

Sarrión et al., 1987

Pedreira da
Salemas

38◦ 49́
41

28890–980 BP Antunes et al., 1989

Bolomor 39◦ 04́ MIS 5e Blasco,2011
San Luis 39◦ 25́ MIS 3 Fernández Peris and Martínez

Valle, 1989
Cova Negra 39◦ 28́

11́́
MIS 5–4 Pérez Ripoll, 1977

Torre Talao 39◦ 48́
42́́

MIS 5–4 Marra, 2009

Grotta de la
Madonna

39◦ 53́
43́́

12100 ± 150
BP

Masseti & Mazza, 2013

J.A. Riquelme Cantal et al.
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peninsula (i.e. Grajas, Zaarraya, Colomera I, Higueral de Valleja, Gor-
am’s cave, Palomas, Horá or Carigüela and Ventanas) (Riquelme Cantal
et al., 2005,2011, 2017, 2023; Riquelme Cantal and Carrión García,
2010)). The same applies or the Upper Paleolithic records both locally,
Las Ventanas, 400 m rom La Carigüela (Cortés-Sánchez et al., 2019),
and regionally (Cortés-Sánchez et al., 2008; Riquelme Cantal and
Carrión García, 2010; Riquelme Cantal et al., 2011), but in none o them
Panthera leo spelaea has been documented, so it is possible that the
dating obtained or Carigüela corresponds to a specimen rom the last
populations o this large carnivore in southern Iberia. Nowadays, ater
reviewing all the available aunal records or the Upper Pleistocene in
southern Iberia, and despite signicant progress in the study o aunal
assemblages rom the Middle and Upper Pleistocene o the southern
Iberian Peninsula, the available sequence is still not suciently
continuous and statistically signicant. It should be noted that even in
regions with very abundant records, the presence o cave lions is scarce
(Table 4).

With the currently available data, it is evident that the presence o
the lion is not documented in southern Iberia during the Upper
Pleistocene.

5. Conclusion

Bone remains no. 6567 identied in the Archaeological and Ethno-
logical Museum o Granada recovered by Spahni in the Carigüela cave is
the second evidence o a cave lion at a latitude below parallel 38◦ N. The
U/Th chronology obtained rom the ossil (145 ± 6 ka) places it within
the nal section o MIS 6. The morphological and metric eatures o the
analyzed bone are typical o the species Panthera spelaea Golduss.

In any case, based on the available data, the study proposes a gradual
disappearance o cave lion populations, initially aecting the south-
ernmost latitudes. Subsequently, these populations progressively vanish
rom the records, including those in the Portuguese area, until, by the
end o the Pleistocene, the last specimens are ound in the Cantabrian
region. This process o gradual disappearance o cave lions is analogous
to that described or other Pleistocene megaauna, such as the
mammoth, whose populations experience a decline throughout the
Upper Pleistocene. In the case o the Carigüela specimen, it possibly
represents an initial milestone in the cave lion’s disappearance process
in Eurasia.

Furthermore, it is the southernmost record, along with that o Solana
de Zamborino, o a cave lion in Eurasia; the latest reerence o this
species in southern Iberia.
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Archives Du Muséum D’histoire Naturelle De Lyon 18, 61–102.

Barnett, R., Lisandra, M., Zepeda Mendoza, M.L., Elias, A., Soares, R., Ho, S.Y.W.,
Zazula, G., Yamaguchi, N., Shapiro, B., Kirillova, I., Larson, G., Thomas, M.,
Gilbert, P., 2016. Mitogenomics o the extinct cave lion, Panthera spelaea (Golduss,
1810) resolve its position within the Panthera cats. Open Quaternary 2 (4), 1–11.
https://doi.org/10.5334/oq.24.

Barnett, R., Shapiro, B., Barnes, I., Ho, S.Y.W., Burger, J., Yamaguchi, N., Higham, T.F.G.,
Wheeler, H.T., Rosendahl, W., Sher, A.V., Sotnikova, M., Kuznetsova, T.,
Baryshnikov, G.F., Martin, L.D., Harington, C.R., Burns, J.A., Cooper, A., 2009.
Phylogeography o lions (Panthera leo ssp.) reveals three distinct taxa and a late
Pleistocene reduction in genetic diversity. Mol. Ecol. 18, 1668–1677. https://doi.
org/10.1111/j.1365-294X.2009.04134.x.

Barroso, C. Riquelme, J.A., Moigne, A.M. & Banes, L. 2003. Las aunas de grandes
mamíeros de Pleistoceno Superior de la Cueva del Boquete de Zaarraya. Estudio
paleontológico y paleoecológico. In : C. Barroso (coord.), El Pleistoceno Superior de la
Cueva del Boquete de zafarraya. Arqueología Monograías, 15. Sevilla: Junta de
Andalucía), pp. 169-222.

Barycka, E., 2008. Middle and Late Pleistocene Felidae and Hyaenidae o Poland. Fauna
Pol. 2, 1–228.

Baryshnikov, G.F., Boeskorov, G., 2001. The Pleistocene cave lion, Panthera spelaea
(Carnivora, Felidae) rom Yakutia, Russia. Cranium 18, 7–24.

Bicho, N., Manne, T., Marreiros, J., Cascalheira, J., Pereira, T., Tátá, F., Évora, M.,
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Cáceres, I., 1997. Agentes taonómicos y economía de los grupos de cazadores-
recolectores de la Cueva del Higueral de Sierra Valleja (Cádiz). Revista Atlántica-
Mediterránea De Rehistoria y Arqueología Social 1, 57–76.

Cardoso, J.L., 1993. Contribuiçao para o conhecimento dos grandes mamíeros do
Plistocénico superior de Portugal. Câmara Municipal de Oeiras, Oeiras.
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Germonpré, M., 1993. Taphonomy o Pleistocene mammal assemblages o the Flemish
Valley, Belgium. Bulletin De L’institut Royal Des Sciences Naturelles De Belgique 63,
271–309.

Göksu, H.Y., Fremlin, J.H., Irwin, H.T., Fryxell, R., 1974. Age determination o burned
fint by a thermoluminescent method. Science 183 (4125), 651–654. https://doi.
org/10.1126/science.183.4125.651.

Golduss, G.A. 1810. Die Umgebungen von Muggendor ein Taschenbuch ür Freunde der
Natur- und Alterthumskunde. Erlangen: J.J. Palm.
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Pellicer Catalán, M., 1964. Actividades de la delegación de zona de la provincia de
Granada durante los años 1957–1962. Noticiario Arqueológico Hispánico VI
304–355.
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(Santander). Madrid: Asociación Española para el Estudio del Cuaternario, pp. 59-62.

Spahni, J.C., 1955a. Grotte de la Campana à Píñar (Grenade, Espagne). Bull. Soc. Preh.
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Granada). In: II Congreso de Arqueología Peninsular: Zamora, del 24 al 27 de
septiembre de 1996. Zamora: Fundación Rei Aonso Henriques, pp. 105-118.

Vereshchagin, N.K., 1971. The cave lion and its history in the Holarctic and on the
territory o the U.S.S.R. Trudy o Zoological Institute 49, 123–199.

Villaluenga, A., 2016. Presencia de elinos (Felis, Lynx y Panthera) en el registro
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