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Paleoecology and paleoart: Landscapes of the Middle Pleistocene
Neanderthals in Bolomor Cave, eastern iberia
During the last International Congress of Paleobotany and Paly-
nology (Dublin, 2018), participants discussed Paleoecology through
the lens of Art and Science. These talks identified an urgent need
for a more synergistic interaction between the visual arts and the
sciences. Importantly, such consilience could inform research.
This is because, while fossils can capture the world of the biological
past, art offers an interpretative window which, though not free
from conjecture, can provide perspectives which can transform
the unknown into the possible.

It is increasingly recognized that any research project financed
with public funds needs to give back to the community and the cit-
izens, preferably in a format that is both informative and engaging.
The consilience of art and science, we would suggest, is key to this.
In addition, students today unfortunately suffer from excessive bu-
reaucracy and excessive reliance on technology. While complexity
of the scientific fabric may be transformed into digestible segments
in this way, it runs the risk of generating anodine conclusions
which are unfulfilling for the student. The biological sciences
should introduce students to multi-disciplinarity. It is, after all,
the “Natural History” which produced Charles Darwin, among
many others. Instead, excessive specialization leads to a level of
reductionism that has effectively killed Natural History as a disci-
pline. Introducing the visual arts into the study of Nature has the
potential of encouraging holistic thinking. Art and science together
could help reorientate neontological models that have become un-
suitable for explaining phenomena, to the extent of correcting de-
ficiencies in such areas as bio-conservation practice and natural
resource management.

A specific case in point, acting as a case study, is that of the
paucity of “paleoart” depicting vegetation. Most paleo-artists deal
exclusively with animals, mostly dinosaurs and terrestrial mam-
mals. Unfortunately, the botanical component is usually nothing
more than a decorative element, a backdrop, which sometimes
even lacks a scientific foundation.

In the accompanying artwork, we seek to reproduce the flora of
the ancient habitat of the Neanderthals that occupied Bolomor Cave
(Eastern Spain) from before 350.000 to after 120.000 years ago. It is
based mainly on a detailed paleobotanical sequence that has
recently been published (Ochando et al., 2019) (Fig. 1). The site is
well-known among researchers for its abundance of fossils and
lithics, as well as for offering one of the first evidence of controlled
fire in form of combustion structures in the Iberian Peninsula, dated
to approximately to ~230,000 years ago (Rosell and Blasco, 2019).

Ochando et al. (2019) found that the Neanderthals of Bolomor
lived for hundreds of thousands of years in woodland which was
numerically dominated by pines (Pinus) and oaks (Quercus). The
https://doi.org/10.1016/j.quascirev.2021.106826
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palynological evidence pointed to an abundance of woody plants
and, importantly, highlighted the presence of thermophilic plants.
Together, the data suggest that the site may have been a significant
refuge of plant diversity. The evidence runs counter to the long-
established view of the Neanderthal as a cold-adapted hominin
that occupied the steppe-tundra of northerly latitudes. It supports,
instead, paleoecological evidence from the south (Finlayson, 2006;
Finlayson and Carri�on, 2007, Carri�on et al., 2018) and the northeast
of the peninsula (Ochando et al., 2020), which clearly situates the
Neanderthals in a thermo- and meso-Mediterranean context
(Finlayson, 2020). Recent anatomical and ecological studies on
Neanderthal locomotion also fit into our more recent ideas of this
historical landscape, suggesting that “hunting strategy was more
likely to be encounter or ambush in style than pursuit hunting,
which involves a power mode of locomotion such as sprinting”
(Stewart et al., 2019). Paleofloristic data match the record of faunal
and lithic diversity (Blasco and Fern�andez-Peris, 2012), which sug-
gest a long human occupation in the Valldigna Valley, in the karst
mountains of theMondúver. The conditions are those of an ecotone
between the Mediterranean littoral platforms, the Iberian Cordil-
lera and the northern Betic Mountains. This leads us to suspect
that there may be a close connection between ecological resilience,
the permanence of human populations, adaptation processes and
the high animal and plant biodiversity present in the region
(Carri�on et al., 2011, 2019a, b).

There is certainly an implicitly anthropological intentionality in
our work, seeking to challenge the conventional image of Neander-
thal hunters living under the challenges of a freezing climate in an
open and desolate landscape. We see here (Fig. 1) a Bolomor hom-
inin adult and a child, with a very “human” aspect (Finlayson, 2019;
Spikins et al., 2019), naked, relaxed; the adult with a feather orna-
ment on the head (Finlayson et al., 2012) eats hazelnuts; the child
plays with a tortoise and there is evidence that they are being eaten
(Blasco, 2008). We decided not to reflect scenes with large carni-
vores which, although locally present, and undoubtedly an even-
tual threat to survival, did not necessarily represent the daily life
of Bolomor’s hominins.

The diversity and physiographic complexity of the mountainous
environment, which is reflected in the artwork was considered
important and worthy of highlighting. The Bolomor area includes
valleys, plains and flooded areas (fresh water sources), as well as
potentially edible plants such as Corylus avellana (hazelnut), Casta-
nea sativa (chestnut), Celtis australis (Mediterranean hackberry), Ar-
butus unedo (strawberry tree), Ceratonia siliqua (carob tree),
Quercus ilex (holly oak), Olea europaea (olive), Sambucus (elder-
berry), perhaps Pinus pinea (stone pine) and others). The work
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Fig. 1. Free artistic view of the prehistoric habitat of the Neanderthals that occupied Bolomor Cave (Eastern Spain) during the Middle Pleistocene and early Upper Pleistocene, based on paleobotanical data (Ochando et al., 2019). (a)
General aspect of Valldigna Valley in Mondúver Mountains; (b) Cave surroundings. Original paintings by Gabriela Amor�os (color pencils). (For interpretation of the references to color in this figure legend, the reader is referred to the
Web version of this article.)
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Fig. 1. (continued)
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reflects the fact that plants are distributed according to their ecol-
ogy, with gymnosperms in the highest and most exposed areas,
where there is more abiotic stress, and angiosperm trees occupying
the deepest soils and sheltered biotopes.

There is also a focus on taxonomic detail evident in this work,
which sheds light on the species that no longer grow in the region
(Rhododendron cf. ponticum, Taxus baccata, Betula cf. celtiberica, Cor-
ylus avellana, Castanea sativa), as well as those whose autochtho-
nous character in the Iberian Peninsula could be considered
controversial (Pinus pinaster, Ceratonia siliqua, Celtis australis) but
for which there is clear evidence of their presence.

Finally, we found it conceptually relevant to combine the ther-
mophytic component (Olea, evergreen Quercus, Pistacia, Myrtus,
Fraxinus, Salix, Castanea, Ceratonia) with the cryophilous (Pinus
nigra, Juniperus cf. thurifera), the phreatophilous (Corylus, Quercus
faginea, Salix) and the xerophilous (Artemisia, Asteraceae, Poaceae)
in order to give the image of a glacial refugium and a meeting point
of species with different ecological requirements. It is also worth
noting the link between human presence and the taxonomic and
structural component of the vegetation. Bolomor is, without doubt,
a very important site for the study of evolution of the first European
Neanderthals (Blasco and Fern�andez-Peris, 2012). Carri�on et al.
(2011) postulated that the territories of maximum evolutionary
innovation in hominids coincided with biodiversity hotspots and,
to a smaller scale, with refugial areas. Bolomor seems therefore
particularly well-suited to illustrate this pattern.

In short, these drawings represent what we now think of as the
typical habitat of Iberian Neanderthals (Finlayson, 2006). This may
not be the only habitat they occupied but, through this work, we
have aimed to add value to the knowledge granted to us through
paleodata. By creating these drawings, we have sought to move
beyond the methodological paradigm that restricts us to the search
for general or definitive trends. With this artistic execution, new
scientific questions arise. For example, what is the spatial scale of
the signals derived from the frequencies, concentrations and as-
semblages of fossil plants? how to reconcile the focus on taxonomic
traits of the species with the differences in the times of flowering,
fruiting, foliation and marcescence? how to represent the plant
development and growth habit taking into account that many spe-
cies have today a morphology highly conditioned by human man-
agement of ecosystems? In general, these issues need a decision
making, setting a priority. In our case, facilitate taxonomic
recognition.

It is important that we continue to encourage the creation of art
based on, and inspired by, region-specific paleodata. Visual lan-
guage has an enormous power to interpret reality and has the po-
tential to become an important tool in the formal curriculum. We
hope that this short article will serve as inspiration to continue
breaking down the barriers between the arts, humanities and
experimental sciences. Our corollary is that the introduction of sci-
entific complexity into the artistic experience is helpful to our un-
derstanding of the past and, equally, ensures that the visual arts
become integral to scientific practice.
Declaration of competing interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to
influence the work reported in this paper.
4

Acknowledgements

The Bolomor fieldwork is part of the archaeological excavations
program of the SIP (Servei d’Investigaci�o Prehist�orica). The excava-
tion is supported by the Museo de Prehist�oria de Val�encia and the
Consellería de Cultura de la Generalitat Valenciana, in Spain. The
development of this work was supported by Projects CGL-
BOS2015-68604-P, and PID 2019-1049449GB-I00 funded by
FEDER/Ministry of Science and Innovation, Agencia Estatal de
Investigaci�on, 20788/PI/18 Fundaci�on S�eneca, and CLT009/18/
00055 and 2017 SGR 836, Generalitat de Catalunya. RB is supported
by a Ram�on y Cajal research contract by the Ministry of Economy
and Competitiveness (RYC 2019-026386-I). Lara Carri�on and James
Rudd kindly helped with the English.
References

Blasco, R., 2008. Human consumption of tortoises at level IV of bolomor cave
(Valencia, Spain). J. Archaeol. Sci. 35, 2839e2848.

Blasco, R., Fern�andez-Peris, J., 2012. Small and large game: human use of diverse
faunal resources at Level IV of Bolomor Cave (Valencia, Spain). Comptes Rendus
Palevol 11, 265e282.

Carri�on, J.S., Rose, J., Stringer, C., 2011. Early human evolution in the western Palae-
arctic: ecological scenarios. Quat. Sci. Rev. 30, 1281e1295.

Carri�on, J.S., Ochando, J., Fern�andez, S., Munuera, M., Amor�os, G., Blasco, R., Rosell, J.,
Finlayson, S., Giles, F., Jennings, R., Finlayson, G., Giles-Pacheco, F., Rodríguez-
Vidal, J., Finlayson, C., 2018. Last Neanderthals in the warmest refugium of
Europe: palynological data from vanguard cave. Rev. Palaeobot. Palynol. 259,
63e80.

Paleofloras, paleovegetation and human evolution. In: Carri�on, J.S., Scott, L.,
deMenocal, P. (Eds.), Rev. Palaeobot. Palynol. 267, 32e38.

Neanderthals: ecology and evolution. In: Carri�on, J.S., Lalueza, C., Stewart, J. (Eds.),
Quat. Sci. Rev. 217, 1e6.

Finlayson, C., 2019. The Smart Neanderthal: Bird Catching, Cave Art, and the Cogni-
tive Revolution. Oxford University Press, Oxford.

Finlayson, C., Brown, K., Blasco, R., Rosell, J., Negro, J.J., Bortolotti, G.R., S�anchez
Marco, A., Giles Pacheco, F., Rodríguez Vidal, J., Carri�on, J.S., Fa, D.A., Rodríguez
Llanes, J.M., 2012. Birds of a feather: neanderthal Exploitation of raptors and
corvids. PloS One 7, e45927.

Finlayson, C., Carri�on, J.S., 2007. Rapid ecological turnover and its impact on Nean-
derthal and other human populations. Trends Ecol. Evol. 22, 213e222.

Finlayson, G., 2006. Climate, Vegetation and Biodiversity. A Multi-Scale Study of the
South of the Iberian Peninsula. PhD Thesis. Anglia Ruskin University,
Cambridge.

Finlayson, S., 2020. Birds in the Neanderthal Ecological Niche e Using Birds from
Pleistocene Cave Archives to Characterise the Relationship between Neander-
thals and Birds. PhD Thesis. Anglia Ruskin University, Cambridge.

Ochando, J., Carri�on, J.S., Blasco, R., Fern�andez, S., Amor�os, G., Munuera, M.,
Sa~nudo, P., Fern�andez Peris, J., 2019. Silvicolous Neanderthals in the far west:
the mid-pleistocene palaeoecological sequence of bolomor cave (valencia,
Spain). Quat. Sci. Rev. 217, 247e267.

Ochando, J., Carri�on, J.S., Blasco, R., Rivals, F., Ruf�a, A., Demuro, M., Arnold, L.J.,
Amor�os, G., Munuera, M., Fern�andez, S., Rosell, J., 2020. Neanderthals in a highly
diverse, Mediterranean-Eurosiberian forest ecotone: the Pleistocene pollen re-
cord of Teixoneres Cave, Northeastern Spain. Quat. Sci. Rev. 241, 106429.

Rosell, J., Blasco, R., 2019. The early use of fire among Neanderthals from a zooarch-
aeological perspective. Quat. Sci. Rev. 217, 268e283.

Spikins, P., Needham, A., Wright, B., Dytham, C., Gatta, M., Hitchens, G., 2019. Living
to fight another day: the ecological and evolutionary significance of Neander-
thal healthcare. Quat. Sci. Rev. 217, 98e118.

Stewart, J.R., García-Rodríguez, O., Knul, M.V., Sewell, L., Montgomery, H.,
Thomas, M.G., Diekmann, Y., 2019. Palaeoecological and genetic evidence for
Neanderthal power locomotion as an adaptation to a Woodland environment.
Quat. Sci. Rev. 217, 310e315.
Further readings about Neanderthals

Neanderthals. Ecology and evolution. Special issue quaternary science reviews.
https://www.sciencedirect.com/journal/quaternary-science-reviews/vol/217/
suppl/C.

http://refhub.elsevier.com/S0277-3791(21)00033-0/sref1
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref1
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref1
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref2
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref2
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref2
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref2
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref2
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref3
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref3
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref3
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref3
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref4
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref4
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref4
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref4
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref4
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref4
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref4
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref4
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref4
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref5
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref5
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref5
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref5
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref6
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref6
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref6
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref6
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref7
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref7
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref8
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref8
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref8
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref8
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref8
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref8
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref9
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref9
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref9
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref9
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref10
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref10
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref10
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref11
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref11
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref11
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref11
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref12
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref13
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref13
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref13
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref13
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref13
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref13
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref13
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref13
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref14
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref14
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref14
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref15
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref15
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref15
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref15
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref16
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref16
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref16
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref16
http://refhub.elsevier.com/S0277-3791(21)00033-0/sref16
https://www.sciencedirect.com/journal/quaternary-science-reviews/vol/217/suppl/C
https://www.sciencedirect.com/journal/quaternary-science-reviews/vol/217/suppl/C


G. Amor�os, J.S. Carri�on and J. Ochando Quaternary Science Reviews 256 (2021) 106826
G. Amor�os
Department of Plant Biology, Faculty of Biology, University of Murcia,

Campus de Espinardo, 30100, Murcia, Spain
E-mail address: gabriela.amoros@um.es.

J.S. Carri�on*

Department of Plant Biology, Faculty of Biology, University of Murcia,
Campus de Espinardo, 30100, Murcia, Spain

J. Ochando, HOMOSCAPE Project Members1

Department of Plant Biology, Faculty of Biology, University of Murcia,
Campus de Espinardo, 30100, Murcia, Spain

E-mail address: juan.ochando@um.es.
1 HOMOSCAPE Project Members: Fern�andez-Peris J, Servei d’Investigaci�o Pre-
hist�orica, Museu de Prehist�oria, Spain; Fern�andez S, S�anchez-Giner MV, Fern�an-
dez-Díaz, Haber-Uriarte M, Chaín C, University of Murcia, Spain; Blasco, R,
Rosell J, Sa~nudo P, Universitat Rovira I Virgili (URV), Spain; Finlayson C, The
Gibraltar National Museum; Spikins P, University of York, UK; Zollikofer C, Ponce
de Le�on M, Department of Anthropology, University of Zurich; Munuera M, Poly-
technic University of Cartagena; Scott L, University of the Free State, Bloemfontein,
South Africa; Stewart J, Faculty of Science and Technology, Bournemouth Univer-
sity; Roksandic M, Department of Anthropology, University of Winnipeg, Canada;
Hajdas I, Laboratory of Ion Beam Physics, ETH Zürich, Switzerland; de la Pe~na P,
Evolutionary Studies Institute, University of Witwatersrand, South Africa; Mihai-
lovic D, Department of Archaeology, University of Belgrade, Serbia; Arribas A, Insti-
tuto Geol�ogico y Minero de Espa~na, Spain.

5

* Corresponding author.
E-mail address: carrion@um.es (J.S. Carri�on).

24 January 2021
Available online xxx

Handling Editor: C. Hillaire-Marcel

mailto:mailtotonnixmueducn
mailto:mailtotonnixmueducn
mailto:mailtotonnixmueducn

	Paleoecology and paleoart: Landscapes of the Middle Pleistocene Neanderthals in Bolomor Cave, eastern iberia
	Declaration of competing interest
	Acknowledgements
	References
	Further readings about Neanderthals


