Instituto Politécnico de Tomar
Escola Superior de Tecnologia de Tomar

International Master in Quaternary and Prehistory

- Erasmus+

Paleolithic zoomorphic figures in SW of

Iberian Peninsula

Dissertacao de Mestrado

Hasnaa Essam Muhammed Mehny Askalany

j . \\"‘%g' ,i*. mu ipt

z >_ s Instituto

2 ot UNIVERSITAT Politécnico
ROVIRA | VIRGILI e

Mestrado em Arqueologia Pitdistérica e Arte RupesteMAPHAR

Tomar/Setembro 2021



Instituto Politécnico de Tomar

Escola Superior de Tecnologia de Tomar

Hasnaa Essam Muhammed Mehny Askalany

Paleolithic zoomorphic figures in SW of

Iberian Peninsula

Dissertacao de Mestrado
Orientada por

Doutora Sara GarcG; Instituto Politécnico de Tomar

Doutor Hipdlito Collado Giraldo; Instituto Politécnico de Tomar

- 62 ipt
', 2z Instituto
ht UNIVERSITAT Politécnico
' ROVIRA | VIRGILI de Tomar

Dissertacdo ou Projecto ou Relatério de Estagio apresentada ao Instituto Politécnico de

Tomar para cumprimento dos requisitos necessarios a obtencdo do grau de Mestre

Tomar/Setembro 2021



For my beloved pards,

who did their best ttet meachievemy dreams



OAnNni malosodarteo think withoé, we anal ys:
figures in various recent roekt traditions and ask what light this can throw
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ABSTRACT

This thesis examines the paleolithic zoomorphic figures irSthehwes{(SW) of the
Iberian Peninsula, which will be accomplished through the study of four sites: Escoural
cave, Maltravieso cave, Mina de Ibor cave, and Guadiana River, araosée. The study
aims to answer the following questions: is there a patternemrdépresentation of the
zoomorphic figures in the SW of Iberian Peninsula or not? If a pattern is identified, can it

indicate a relationship between the three caves and theagpste?

This study begins with a general introduction about upper palieotibk art and the
discovery of rock art sites in Portugal and Spain. Then the methodology of the research
includes: a) a bibliographic analyses to have a full comprehension of the four sites, b) the
field visit to document Escoural cave by using the dgyital method (photography and
3D modeling) and taking samples of pigments in order to obtain the first absolute dates if
possible, c) the lab work by applying tools such as DSteetoid photoshop to obtain a
better view of the painted and engraved feguthat are distributed in the four sites.

After collecting this data, the analyses started by establishing two statistics, the first one
for each individual site and theecond forall sites together. Both statistics presented: a)
the type of the represtd species, b) the technique used, whether it is engraving or
painting, in case of painting then which pigment color is used, c) the physical
characteristics, if it is full figure or only partial such as, the head, muzzle, cenoicsll
line, ventral Ine, front and hindeg (at the end of the thesis there will be apprndi
representing the studied zoomorphic figures), as well as the orientation of the animal. The
purpose of this statisticanalysis isto identify differences and/or similarities in the

zoomorphic figures in the selected sites.

Finally, there will be a dis@sion comparing these sites with sitegrfidouthof Spain
that have Paleolithic rock asttes and from théNestof the Iberian PeninsulasOcreza
open air siteand La Griega cave. The aim of presenting this comparison is to understand
if there was a gographic connection between groups that occupielb&nmnPeninsula.

This methodology revealed the following primary resultse total of zoomorphic
figures of the four sites are 71; the identified zoomorphic figures are 59, while the
unidentified are 12; Escoural has the highest number of zoomorphic figures representations
and Mina de Ibor has the least figurd$ie most represited zoomorphic figure in the four
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sites waghe equid, then cervid, bovid, goat and bear; the most used technique in the four

sites wasengraving.

There are some similarities between the three calesy have theame representation
of the zoomorphidigure. It could indicate interaction between the groups that recurrently
occupied the Iberian Peninsul@he Guadiana Rivehowever, was different particularly
in having the highest representation of physical characteristics of the zoomorphic
figures. It is worth asking why this different complexity happens on this site when it is
located near the other three sites. The answer may be related to the hypothesis of this site

beingoccupied probably at a later Prehistoric time.

Keywords: Paleolithic art, domorphic figures, Escoural, Maltravieso, Mina de Ibor,

Guadiana.
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RESUMO

Esta tese examina as figuras zoomoérficas paleoliticas no Sudoeste (SW) da Peninsula
Ibérica, 0 que sera realizado através do estudo de quatro locais: Gruta Escoural, Gruta
Maltravieso, Gruta Mina de Ibor, e Rio Guadiana, um sitio ao ar livre. O estudo visa
responder as seguintes questdes: existe ou ndo um padrdo na representacdo das figuras
zoomorficas no SW da Peninsula Ibérica? Se for identificado um padrédo, poderé este

indicar uma relacéo entre as trés grutas e o sitio ao ar livre?

Este estudo comecarmauma introducao geral sobre a arte rupestre paleolitica superior
e a descoberta de sitios de arte rupestre em Portugal e Espanha. Depois, a metodologia da
investigacdo inclui: a) uma andlise bibliogréfica para ter uma compreensédo completa dos
quatro sitis, b) a visita de campo para documentar a gruta Escoural utilizando o novo
método digital (fotografia e modelacdo 3D) e a recolha de amostras de pigmentos para
obter as primeiras datas absolutas se possivel, ¢) o trabalho de laboratério aplicando
ferramenas como DStreté® e Adop photosho@® para obter uma melhor viséo das figuras

pintadas e gravadas que sao distribuidas nos quatro sitios.

ApoOs a recolha destes dados, as analises comecgaram por estabelecer duas estatisticas, a
primeira para cada sitiadividual e a segunda para todos os sitios em conjunto. Ambas
as estatisticas apresentaram: a) o tipo da espécie representada, b) a técnica utilizada, quer
seja gravura ou pintura, em caso de pintura, qual a cor do pigmento utilizado, c) as
caracteristias fisicas, se € figura completa ou apenas parcial, tais como, a cabeca, focinho,
linha cervicedorsal, linha ventral, pé dianteiro e traseiro (no final da tese havera apéndices
representando as figuras zoomorficas estudadas), bem como a orientagdoatioGanim
objectivo desta analise estatistica é identificar diferencas e/ou semelhancas nas figuras

zoomorficas nos locais seleccionados.

Finalmente, haverad uma discussao comparando estes sitios contositibdaEspanha
que tém arte rupestre paleolitica, ecédsteda Peninsula Ibérica como Ocreza, e a gruta
La Griega. O objectivo de apresentar esta comparacdo € compreender se existia uma

ligac@o geografica entre os grupos que ocuparam a peninsula Ibérica.

Esta méodologia revelou os seguintes resultados primarios:
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o total de figuras zoomérficas dos quatro sitios é 71; as figuras zoomorficas identificadas
sdo 59, enquanto as ndo identificadas sdo 12; Escoural tem o maior nimero de
representacdes zoomorficas e Mina de Ibor tem as figuras menos representadas; a figura
zoomorfica mais representada foi a equidea, depois cervideo, bovino, caprino e urso; a

técnica mais utilizada foi a gravura.

Existem algumas semelhancas entre as trés cavernas. Tém a mesma representacao da
figura zoomorfica. Isto pode indicar a interaogentre 0s grupos que recorrentemente
ocupavam a Peninsula Ibérica. O rio Guadiana, porém, € diferente, particularmente por ter
a mais alta representacdo das caracteristicas fisicas das figuras zoomoérficas. Vale a pena
perguntar porque é que esta comjulade diferente acontece neste sitio quando este se
situa perto dos outros trés sitios. A resposta pode estar relacionadahgmitese de que

esse local foi ocupadwrovavelmente numa época fniétorica posterior.

Palavras-chave Arte paleolitica, figtas zoomorficas, Escoural, Maltravieso, Mina de
Ibor, Guadiana.
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CHAPTER 1INTRODUCTION



1.1. Introductionto Paleolithicrock art.

Rock art is one of the oldest forms of cultural heritage, an important witness of the
mankind's past. Rock adarries different names such as cave art, rock painting, and
parietal art. All of them are mainly used to describe archaeological record (Smith, 2014).
In order to produce art different techniques were used such as pecking by direct or indirect

percussion, or emgving with flints and burins (Nash, 2005; Donaldson, 2012)

According to Colladeet al.,(2006), the incised engraving is the main technique used in

the representations of paleolithic fauna.
There are thredifferent types of lineareused:

A. Continuous Lineal Line: it is done by incision that does not present any faults line
and is barely corrected. Generally, it is used to define anatomidale of the animal

figure .

B. Discontinuous Lineal Line: it is less numerous than the previoudrotigs case the
execution line seems intercurred, consistently shaping one single line, it is used to define

the outline of the figure also

C. Multiple Line: it consists of different length lines grouped together in the same
direction Theyare mainly usd to fill details of the figures, such as thead,thelegs,
and the ndc

Another technique used is the painting, that can be produced by fingers, sticks, and bark
fibers, which is used as paint brust{®naldson, 2012)The pigments in prehistoric
rock paintings are classified as inorganic or organic and as natural, artificsghthetic.
The organic ones are very difficult to recognize as they are not preserved for long time.
The ochers are considered an Inorganic natural pigniéet.crushing and, acerated
processed identify the pigments as natural ones, in the comsaphgsical treatment as
heat identifies it as artificial pigmerand if the pigment is not found in the nature and
can be prepared by mixing different substance, in that case it is classified as synthetic
pigment(Gomes et al., 2013).

Paintings initialy used to be monochrome and were of charcoal, or burnt bones were
commonly used as black pigment. It was combined with binders like animal fats. Time

went by, artists began to use mindraked pigments that did not fade. In the Paleolithic



depiction pigmats were derived from raw materials sourced locally near the image's actual
location, Kaolin or ground white lime calcite are used to make wigtment.The black

is known as magnetite (Fe304), the red is recognized as hematite (Fe@@@&llow is
known as goethite (FeO (OHjese pigmentaere the main colors in rock art paintings
(Chalmin et al., 2003; Gomes et al., 2013).

Animal shoulder bones were used as mortars to grind the colorants into powder. To make
the powder bind to the ea wall, it was combined with cave water or bone marrow, fats of
animal, urine, albumen, and blood (Chalmin et al., 200Bj)s powerful potent artistic
form was considered a visual communication, nevertheless, it was restricted to t a stratified
society nember, may the reason could a part of a phase of initiation, or a group means of

communication with the spirit world in the recesses of a cave (Nash).2005

Rock art also haderritorial function, The cultural or economic ties that exist between
locations are referred to as territory. Researchers can use these correlations to evaluate the
configuration of past socispatial interactions in a given region, the same interactions that
create a territgr (Troncoso et al., 201&epulveda et al., 2019n this case rock art is the
tool that can construct and help to identify symbolic territory. Means an area that had
interaction in term of culture and identity requires establishing links between piates t
marked byshared visuatymbols. In this case rock art could be the key for this interaction
(Gallardo et al., 2012; Troncoso et al., 20%6pulveda et al., 2019) .

In another meaning through rock art motifs, there will be constitute evidence oatultu
landscape representation that is shared by artists and by those who visited these sites. The
rock artspatial distributionindicatesthe group rights to reach to theesources within
regions with higher population densities, whilelawer populationsegions, theravill be
lesslandmarks (Niskaner2019 Sepulveda et al., 2019)

Eventually with the motifs with stylistic similarities became a type of codification was
used to establish areas of influence and determined cultural landscapeeifia moment
and sociohistorical context (Troncoso et al., 2@Bdpulveda et al., 201Nevertheless, if
it is established, the territory malffer, thesites will notlose theirsymbolic meaning. It
could beinterpretedas aresignification of motifs and places may occur, which alter, re
interpret aspecific influencethat was constituted it in the first placBepulveda et al.
2019.



1.1.1. Types of motifs in rock art

1 Zoomorphic figures

Zoomorphic figuresarethe main themes depicted on the cave walls, especially in the
beginning. Theyaremorerepresentethan the anthropic figures (Garate et al., 2013). The
equidis the most often portrayed animalpaleolithic cave paintings, although there are
also painting®f bovine, mammoth, ibexgervid, rhinoceroses, and other animdfgQre
1) (Garate et al., 2013%omemotifs aredepictedwith physicalcharacteristiéeaturesuch
asheadwith or without the earthedorsal and ventrdines, frontal and hindegs andhe
tail (Collado, 2013

Chauvet Caves the rarest example of cave paintirfigs havingdangerous predators
such as lions and bears. However, archaeologists were puzzled about the hunted animals
depicted on the cave walls and if the&rasa selection for certain animals (Gray, 2010).
Moreover, he skeletal remains found in caves and surrmgndreas indicate that the
animals consumed were not the ones that were normally drawn. For example, several
paintings of bison can be found in one location, even though the local diet consisted

primarily of ibex (Gray, 2010).
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Figure 1. Paleolithic art shows the hierarchy of the animalsaveart (Sauvet, 2019).

One of the reasons to paint animals on the cave walls is being a part of a ritual package
make a ceremonial performance to guarantee successful hunting (1286B). This



ceremony could incorporate an acif animal killing, which hasincluded the use of
sympathetic magicThis act could assist in the ritual act of huntagyock art createan
idealworld to depict the hunted animals, as in reality, hunters wikhayssuccedfrom
the first time (Nash, 2005).

In terms of shamanisticoncepts tdandscape, the human mind's interpretation of the
natural surroundings is linked in memory angth. Rock outcroppings can transform into
beasts, humans, and inanimate objects depending on their shape and texture, creating rich
storytelling, myth, and legends. Thanks to the landsdapeshaman used it as a base to

relay the stories from the rociksthe peopléGreen et al., 2019)

Another reason is human's admiratior animals' physical abilities as they are
dangerous and efficient hunters, bigger, stronger, and faster. Moreover, their weapons like
claws and tisks are part of their bodieBurignacian artists started to give attention to
predators, as hunting predators became the favorite theme {\Aéivésns et al.,2003)

It was interesting to paint carnivoteut may be due to their ferocity, they becamertot
identity. They gave the artists and their clan potency the power over others (Nash, 2005).
It could be also one of the reasons tiifferent painters depicted their animal's totems, to
help the future generation to know which totem they belongédewis-Williams et al.,

2003).

1 Anthropomorphidigures

There are few paintings or engravings of humans in naturalistic appearance except
handprints, that come in a variety of types, including Negative hand stiwatpsoduced
by blowing pigment around a hand that is positioned against a flat surface, such as a cave
wall. After the hand is removethegative outline remair(§&ray, 2010. When pigment is
applied directly to the palm and fingers of the hand, and theildahdn put against a flat

surface, positive handprints are maB@6ll et al, 1999.

 NonHfigurative markings

Abstract marks and symbols were found in many caves. They could resemble shapes,
but they do not give at the same time any explanation afdimebolism or meaning. They
could be early attempts for writings or communications or a method of counting and

rememberingr marking places anwads(Gray, 2010).



1.1.2Paleolithic European art phases

The first phase 50,0885,000 KA was when Neanderthals experimented the new
technological systems regionally of mass production of blades and bladeletedkwhd
the ProteAurignacian intrusion, in a phase where probably the first wave of modern human

immigration began (Zilhdo, 2@).

Thenby 45,000Ka the representable upper Europ&ateolithic art beganwith time,
it became intensaround15,00010,000 Ka.and spread toRomania, Italy, France, and
Spain(Zilhdo, 2aL4).

Then the second phase started when the interaction inherited from the Transitional
Periodwasthe Aurignacian (43 00026 000 BP). It was the earliest culture found in save
and witness productiorartworks like cave art, such as of Chauvet (Zilhad,4p0The
mammoth, rhinoceros, or bear depictions, as well as the lion in Chauvet Cave, were
probably the most famous, #eese animalsvererarely shown in Paleolithic parietal art
The equid appeaged in Aurignacian art as a consistent iconographic feature. It was not
always brought up in thematic approaches to early phases, though. At some sites, the ibex

wasthe dominanspeciegPetrognani, 2015)

With the arrival of the Gravettian came Veliigsirines, which were associated with this
period. They were typically carved from ivory or limestone. The culture was first
discovered in the southwestern French department of Dordogne, at the site of La Gravette
33,000-21,000 (Jacobi et al., 201

During the Upper Paleolithic, communities witnessed a progressive increase during the
Solutrean and Magdalenian periodkese two periods, thptoofedthe appearance of the
bow and arrowthe distance huntingnd theémprovement industry of lithid(0pez 2017.
The main reason to use the space of a territeagto obtain the resources of the area to
survive (Castafeda, 2017). The occupation sreechosen depending on the availability
of resources in areas sudlitia hydrographic source, and near the area of living where the
preparation of lithic tools and consumption of food. To make benefit of the resources such
as the hunted animals, and the raw material of the langauld require an area that is near

to the place of daily life living. This are@ould be considered strategic point, whereas



situated passageways that the animals live there, amdbutd be easy to haunt
dismemberment thentGponzalez2011) .

The importance of territory where the dallfe and work area happed could be
noticed with the distribution of rock art figures. They could be found in caves or small
shelters, where Mvasused as resting place during travelling between areas, ofranpen
sites in different technicabastafieda2017).

During Solutrean22,00071 c. 17,000BP, where it isimportant to pay attention to the
development afheart featursas it connects sites that are separated by distances and lapses
of time. One of the main pi®agdalenian features that are seen during early Paleolithic
artist he concave ventr al l'ine of ma mmal s, t h
depiction ofequds 6 | aws a qFiglre uwhich wbrechdrastéristic featusan
SolutreanPigeaud, 2007).

Nevertheless, there are figuresegfuis pr esenting what so call e
dated to the Magdalenigeriod. Which led us eventuallg thinkthat t he duckos |
methodof styling the end onequidd s nos e, but it is not a me
attribute to a certain chronological period (Petrognani, 201&ydalenian cultures are
presentedvith approximate datek7,000 to 12,000 where we can see the unique paintings,
as art witnessed the full flowering. The best example was the Altamira cave which appears
especially in the bison figures. The large polychrome murals that achieved by using
charcoal and hematite treate shading and some of them were depicted irsilife

proportiongGheorghiu et al.2018).
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1.1.3Discoveryof rock art inlberian Peninsula

TheSouthern west dberian Peninsulabtainsmore than 20@aleolithicrock art(Bicho
et al, 2007)In PortugaEscourals still the only known Paleolithic cave art site in Portugal
(Mauran, 208). It was the first timePaleolithic art had been discovered on Portuguese
territory. After shooting a quarry that worked in the area, the cave was discovered by
chance in 1963 at Herdade da Sala (Monteoallovo) (Silva, 2011)

In the northeast of Douro River, the secaitdwasdiscovered Mazouco site in early of
1980s. It was considered the first ogenrockartsitei n Eur ope besi de Do mi
Spain and Fornols Haut site in the eastern French Pyrenees (Bicho et al., 2007). Mazouco
site hasone panel,which is anengravedequid There was twainidentifedfigures,they
could be fromMiddle or Upper Magdalenian agie opinion is giving byhronological
of Andre LerotGourhan (Bicho et al., 2007).

However, during theniddle1990sa n d e a r follpws2e¥drainajer dam projects
affecting several rivers in northern and central Portugal engraved Upper Paleolithic rock
art was discovered on opair rock sitespanels in the Douro, and Tagus BasirgaC
ZezereandOcreza andGuadiana Rive(Figure 3) (Nash, 2005)In 1994 1995 with the
scientific workat CéaValley rock art that is framed to periods GiravettianMagdalenian
periodswith further studies,Portugalis recognized as one of the countries that discover

and carry researdtientific workin paleolithic art (Bicho et al., 2007).



Figure 3 Ditribution of paleolithic Artin Portugal (Baptista 2012).
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Spain

Thanks to Marcelino Sanz de Sautuol a i
investigationon Altamira Caveat Santillanadel Mar-Cantabria, where they saw the first
anatomically modern humans; expressive activities who inhabited Europe in the Last Ice
Age. Sautuolavas the first wh@nalyze many ofUpper Paleolithic cave art sites in Spain
(Nash, 2005; Bicho et al., 200A)Iso caves ata PasiegaandEl Castillg playedamajor
role regarding Paleolithic rock art. Oteare in Spain were discovered later like Guadiana
(Molino Manzanez), Domingo Garcia, and Siega Verde (Bapf6@0).

Southern Spain

There are more than 20 Paleolitsitesrock art sites in Andalusia and Extremadura
namelythe provinces ofCé&eres and BadajoZhey carry different types of rock art site
suchas theopen airof Molino Manznes on the Spanish sideavesas LaPileta, short

caves such as Mina de Ibor avdltravieso(Figure4) (Collado, 20@).

The common factor in e sites is the karstic location, some of thara indeep areas
and someareusel over time, however most of tidediterranean Spaimack to Solutrean.
The equid arches ibex, cervid andsome signsare probablyduring lateSolutrean, that
indicatal territorialism among human groups at a time when population density was
relatively high(Bicho et al., 2007)

From a temporgberspective diregtadiocarbon dating was run in the Andalusian region,
mainly from LaPileta and Nerjaad AMS on charcogigment.Direct chronometriclates
are donen three samplest Andalusian rock art bganchidriar(Sanchidrian et al., 2001).

1- La Piletacavein Sanctuary Roorfigure an auroch20.130+350 BP.

2. La Piletacavefrom thelakeHall nearto incompletdiguresof two caprid: 8760+100
BP.

3. NerjacaveUpper Galleries ample of charcoaiea to blackcervid19,900+210 BP.

Then there is theldesthandprintis in Maltraviesocave, Caceres, Spain, that ddiack
to 64,000 with UTh which is considered the oldest arthdgandertha (Hoffmann et al.,
2018).
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Figure 4. Distribution of Paleolithic Rock artn Spain(Bicho et al., 2007)
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1.2. Objectiveof the work

The main objective isotstudythe paleolithic zoomorphic rock afiguresin Southwest
of Iberian PeninsulaOne hagto takeinto consideration sites in Portugal Escowave
and the Portuguese sidéEGuadiana Riveand Spairwith Maltraviesocave Mina de Ibor

cave andGuadiana RiveSpanish sid¢Figureb).

This studyis established bpibliographicreference to understand the sit&hefield
work to document Escoural cavEhelab workis used byapplying tools sucbStretcl®

andAdopephotoshoﬁa to present the zoomorphic figures with photoatthave digital

treatments in each sit€inal step is tceestablishstatistics that we hope to help ue

understandelationshipbetween theelectedites

We question ifthere are patterns on the paleolithic animals of the southwéstradn
Peninsulalf a pattern is identified, can it indicate a relationship between the three caves
and the opesair site?Or therearedifferences betweecavesandriver. Themost and the
least species represeniadsW ofIberian Peninsulal hetechniquehat isused engraving

or paintings(black, red or both

We aim b present the physicaharacteristis of the zoomorphic figures he physical
partsrepresentedrequently(the head, muzzle, cervical dorsal line, venlrad, and the
limbs). This will help us tchave better comprehensiontbg similarities and differences
in SW of Iberian Peninsulauch as thdifferent positiondor presentation othe animals
and orientation preferencgre this similarities or differencehie to geographical, or social
difference®

We aim to make someomparisorwith sites from,southSpain, thahave Paleolithic
rock art sites, and from theestof the Iberian Peninsula like Ocredaer, and La Griega
cave.We hope to understantithere are similarities between all these sites in terms of
technique and physical characteristic of the representative zoomorphic figwresld
answerthe multiplicity of stylistic resources employed Ipaleolithic populations during

the Upper Paleolithic period
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Mina de Ibor cave , Guadianariver Molino ManzanezThe Moinhola rock no 3@Porto Portel
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CHAPTER 2MATERIALS AND
METHODS

15



2.1. Materialand Methods

2.11. BibliographicRevisionand literature review

The first important task is to select as much literature regardirgpéeisHExtremadura
region.The sites are Maltravieso cave, Mina de Ibor cave and Spanish Guadiana River
Molino Manzénez. From Alentejo region is Escowaveand Guadiana Portuguese side
the Moinhola rock no 3@ndPorto Portel. This literature is going to establish the basis of
understanding the development that happen in the area regaigiogy of previous

studies, the geological formation of the site ghaleolithic rock art

The reference diversebetweenmuseumlibrary books journals, andhe onlinePDF

articles of scientific research siteshttps://www.academia.comhttps://www. Research

gate.nethttps://www.sciencedirect.conhttp://scholar.google.comnttp://link.springer.co

m/, http://www.urv.net/bibliotheca/index. htnThe date range of this bibliograprgpan
from 1950 till 2020.

In order tounderstand the site, it was important to search for eariiors such as
Farinha dos Santos, who satto establish the first studie$ Escouratave of recognized
human occupatiofSantos, 196/ Later hecooperatd with Abbee Glory,who gave a
possible theory ofelationshipbetweenEscoural, Maltravieso arda Pileta caves(Glory
et al., 1965)Later Gomesran some excavations itme Southeast part of tltave,but the
materialswere from early Neolithieearly Chalcolithic (Gomes, 1989) ater Marylise
Lejeune who was the first tacataloguenclude all the figures ifEscouralcave in 1995
(Lejeune,1995) Over the years other type of studies were done mainiyuseologyby
Cristina LopesandconservatiorsuchasGuilhemMauran,2016; Samanthdiruban 2019

and neveforgetSilvafor narrating the history of the caires his publications.

As for Maltraviesothe researcher who did thearly studieswas D. Carlos Callejo
Serranan the caven 1956and discovered painted wall representations, mainly handprints,
and publish them ih962 Ripoll etal., 1999) LaterM. Almagro and F. Jorddid the study
of documentationand scientific publication of the artistic contdAingas et al., 2015)
Therewerealso studies on the humeemains donéy AnaGracia TéllezD. Maria Isabel

Sauceda and Francisco Javier Cerrillo and more recently by D. Enrique GEwiliado,
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2012) Hipdlito Colladodid also studies on the cave by usirgyvdigital methodsuchas
3D model and updated topograpimethod(Angas et al., 2015).

As for Mina de Ibor when this cave wdscoveredn 1995,the documentation work
was carried out in collaboration with the teafithe Laboratory of Paleolithic Studies and
Artistic Representations (L.E.P.R.A.) of the Department of Prehistoric and Ancient History
(Collado, 199&.

In SpanishGiadianariver, Manzanez Milj the motifs were first referencedin the
scientific literature in 1900, after Roso de Lunal904 indicatd the existence of rocks
with engravings following Sir Rivett Karnatater the discovery of paleolithic engraved
figures, technically the closest to those of the Manzanez Milhalidccur until 1969, the
discovery published ten years later 1979. The only written reference on riverbank
engravings in Extremadura was a short article that deals with the complex of the Manzanez
Mill itself done by Cerrato, F and Novillo, \fn 2000. Laer in 2001 began the studies
commencement Guadiana Spanish.sidter study of the rock art of the site was done by
Hipolito Collado(Colladoet al, 2006. As for the Portuguese Giadiariger, there isa
short article by Anténio MartinhBaptista inwhich heconfirmsthe existence of a set of

engravings for the first time in 197Baptista, 2009).

The second most important task is getting access to unpublish data, thanks to professor
Hipolito Collado wlo gave me that permission to stiMdgltraviesocave unpublished data
regarding the zoomorphic figurebds descript
Mina de Ibor cave and Guadiana River. His work in Guadiana was an inspiration to me to
frame my thesiPr.of essor Sara Garcés, who gave me a
Her effort to guide me in how to organize the data for the thesis to put in right logical order

to get the requested results of thedy.

Once classification of literature is achieved, it became clear avb#tte main themes,

opinionsby various authors whstudied the sites previously.
1 Difficulties during the research work

The literature of research regarding the sites is scarce,mastly is written in
Portuguese Spanish French For the research purpose it is an enormous task. This

bibliography must be translated very accurately and in detail into English. It consumed
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quite long time, but it is mandatory to understand the diffespitions, arguments, the
panels chronology and themterpretationsandmethods

The lack in bibliography of some sites like Escoural, in terms of aoGlas the only
catalogue that published the rock art of the entire cave was from 1995, by Araujo &

Lejeune, that still consider one of the main references that used for Escoural

To set chronology four the sites based on dating, as not all the sites havelatirey,
and even for caves likiglaltraviesohas hand stencil dating. the method that is followed

based on style even if it has soareors,but it was, he most convenient one and species.

2.1.2 Field work

The only Iberian rock art site that needed to be updated in terms of documentation to
complete the analysis for this study was Escoural Gav&)21ateamformed to visit the
cave from Earth and Memory Institute, Macao, Portugad Museum of Prehistoric Art
and the Sacred Tagus Valley, Mag&araGarcés Anabela Pereira, Hasnaa Askalany,
Dionysios Danelatos, Levan Losaberidze, Felix Kisena, Rodrigo S#sdbslla Queiroz.
From Universty of ExtremaduraSpain Hipolito Collado,José Julio Garcia ArranZelia

Chavez RodrigueandHugo Alberto

The aim was to document, and study all the rock art in the cave, and update all the photos
by using the latest digital documentation methddse campaign was preceded by the
inspection team Sai@arcés Anabela Pereira, Rodrigo Santos, Felix Kisena, Diamsys
Danelatos|sabellaQueiroz.For three Days to define all the engraving and pairpienels
in the caveThen followed by the documentation team to photograph Hipolito Collado,
SaraGarcés José Julio Garcia Arran#ugo Alberto,Celia Chavez RodrigueHasnaa

Askalany, LevariLosaberidze.

There are two important protocols followed during the days of documen{&amés
et al, 2020.

x To have a better comprehensive identification of more figures by improving the
improvement of the visualization of the paintings. This protocol will be carried out using
the plugin DStretcl®. Nevertheless, the need to consider the previous analysishobieac

the panels on all Escoural Cave since its discovery.
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x A sampling protocol will be applied on collection of pigments samples from the cave
paintings to obtain the first absolute dates if possible by using the urtrounm dating
technique for theletermination (or not) of Neanderthal authorship .

x Through the study of the eventual existence of DNA in the pigment samples, it will
provide argumentative support to creat a chronological dating and the eventual
determination of the presencelafman DNA in its composition (in the case of Escoural)
and to expand the debate about them in the case of Maltravieso (where recently the oldest
rock art representation in the world, with more than 67. 000 years old, has been documented
(Hoffman et al, 2018).

1 Difficulties during the field work

With the current situation of Covid 19 and lockdown that usually continued for long
time, the field visit was postponed many times, due to the movement restriction between
countries as the team was Portugal andr§patil the site was finally visited in the second
half of June for 3 days of inspection and 3 days for documentation as the difficulty inside
the cave like narrow galleries that hide the rock art figures. It was the most difficult parts
of the cave thamade it harder for the team, fimishing photos and photogrammetry to

document the figures. It will indeed need other visits to continue work.

2.2. Materials and rethodsin the study of rock art

In the last 25 yearthe rock arffield becamemore advancedn terms of photography.
Many of these processes are basaminly on photographyasit provides a highevel of
flexibility and precisionto record,andvariouspossibilitiesof data extraction assisted by
efficient software programs. The objeetiis to present how these toase used in
decorated caves and how they carhbipful for scientific researchand todiscovernew
figures(Robert et al 2016).

The documenting of prehistoric art serves three purposes:igl)sedas a study and
research tool, (2) it creates documents thatheilpfor further analyses and conservation
interventions(3) the facility of produéng manyreplicas that will mainta the shape and

materiality of the originalsvhich may deterioratby time (Robert et a] 2016).
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2.2.1 Materials

2.2.1. Fieldsheet

After locating rock arsite,theimportantnext steps tohave datasheet to register all the
required information abouhbe siteand its figureseither with the one is supported by the
researcher organization or by the sheet that the researcher Altsigiocating a rock art
site (Figure6 A, B ) (Smith et al., 201)/

However, if the researcher has to design his own recording sheet, therefore it is better to
follow an internationally/ standard data recording structure such as the International Core
Data for Archaeological and Architectural Hege. it will ensure that the records are
accordant with many databases, like the longitude and latitude (and/or the UTM) of the
site. This is generallydentified using a portable GPSSmith et al., 201 It is also
important to include information likéhe date of documentatiotype ofthe site, type of
therock, how manyrock art panelsiumberswhat is thetechniquesised(brush painted,

daubed, incised engraved, pecked engraved), if any pigments usedysitays, just a

positioning of images (intention to create scengsg)ith et al., 2017
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Figure 6, A, B the field sheet of the documentati@it 2021( desi gned by Sar a

2.22.Photographic and digital image processing

Digital photography is helpful in almost all the research activitis considered now
days an integral part of many scientific reports and archaeologists projests are many
visual documentation methods to document rock art such as digital photographing, 3D
models, illustrations drawing or tracinDigital documentation is very important as it is
considered a tangible scientific record tovdnanderstanding thehape, color, technique,
and it could help to get the spatial relations with the other mdttifs also important in
conservatiorierms, since rock art is a fragile heritage and unfortunately, it is progressively
degrading, rock art digital recordings drelping to preserve this great heritage value
(Meyer, 2008 Domingqg 2014.

The digital toolswerein the beginning quite expensive, but by the arrival of the-high
powered computers and getting the access to image proceds#ogiising more common
and within reach of every researcher with the advent ofdast Therefore, this approach
has high potetial to study of rock arthanks to théoroad range of tools that canprove

analysis rock artThesetechniques ar@elpful to extract information by computénat
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provide the option of imagemanipulation,such ascontrast enhancemeiselection
multiple image superimpositio(Clogget al, 2000).

In Escourakasejt was dividednto panels tavoid the repetition in the documentation

and for easier access in case of teamwork

2.2.3. Quality of the Image

Quiality of the image depend on the light, as it is considered the main factor to help in
seeing better photo of rock gdnels. filight was not adjusted some of problems may arise
These problems relate essentially to the base on whiglictiographs are painted, the light
and the condition of the painting itself. The natural variations in the color and the texture
of the rock can interfere and cause problems in the definition of the image, which rise the
appearance of a noise that impethesdigital treatment to the painted motifs. The light is
an obvious problem in the manipulation of images, due to effect of the shadows (Clogg et
al., 2000)

This why the campaign usédD Photography Light is important tool for good image.
It is importart to pay attention to rakiniight photography, asisible light photographys
used during photographimgck art paintings, whileaking light photographwas used for
photographin@ll engravingsThe irregularsurface can bdetected byutting thecamera

in perpendicular position and the light in obtuse angle

The cameraesolution the main camera used to document the caGamREOS6D-
Mark-1l, with flashMetz 32 Mz3 (Figure7 A, B, C). the more the resolution is higher the
better the image quality became better as the final quality is important fofigldst
registration. It is recommended to bring hard drivetéoesthe photos as the large volume
of photographs generated in a survey of rock art can be an inconvenience at the time of

storing
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Figure7. A is Canon EO$D-Mark-Il, B isthe flashMetz 32 MZ3, and C is the LED
Photography Lightall photos adopted from google image

2.2.4. X-Rite Color Checker E

The use of a calibrated color scale alldawseconstitite colors, regardless the factors
that have affected the original photografhdigital correction of the images is possible if
there is aolor references and the scale covers a significant percentage (> 5%) of the image
to allow calibration(Figure8). The color scale of the International Federation deration of
Rock Art Organizations (IFRAQO) seems to have become a necessary tool in the registration

and documentation of rock art (Garcia ef H996).

Their use irtheresearcltreates certairnomogenseusof the valuegor the comparison
of intensities and color tones between different images. Obtaining improved images by
means of a technique to photograph rock art by applying polarized light that highlights and
differentiates pigments from its basedaminimizes the effect of surface layers and

vandalism suffered by paintir{@arcia et a] 1996)
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Figure 8, A isphoto ofcolor checkerBis JoséArranz suing thecolor checkin Escoural
cave.(A ishttps://www.google.com/colorchecB is by Hasnaa Askalany)

2.25. Photogrammetry or 3Bhodeling

Photogrammetry is the process of creating an accuratedhmemsional depiction of
any object thatan be photographed by combining images taken from various angles,
Images should overlap at least 50% froih Bifferent angles in order to produce 3D rock
art panel as it helps to capture depth and the topography of the lpignet9) (Zainuddin
et al., 2019Egels, 2011)

Photogrammetry has an importaole in rock artstudies Thanksto theoption of close
range photogrammetry (CRRRhat helpsvhenthe camera is close to the subject can be
usedwith or withouttripod can be usedr a landheld (Robert et al2016)
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Thanks to the revolution of digital image$hat has been expanded with increased
computer capacity and access to free softw@lhe modeling process is carried out
automatically by computing and calculating algorithmsgs®blished by various software
programs, such as Photoscan®, Arc3D®, or 123D Catdh@s softwarebuilds a 3

dimensional model based on similar pixels in multiple images (Robert 2086).

Figure 9. Escoural caveHall 1, main corridor is the whole panel (PI. 16, fig. 23) and (PI. 16,
fig. 24)3D modeling Sara Garc®xs, 2021)

2.2.6. DStretchE

Rock art specialistare using Decorrelation stretch (DStretch), which pingfor
ImageJO©. DStretchis digital images enhancemerit is used by he Jet Propulsion
Laboratory in California, USA. It was used in 2004 to improve images taken by the Mars
Rover. Jon Harman, a Rock Art expert, developed DStretch the followingnyesaterto
help himto analze rock paintings. DStretch has been used in colorimetry to improve in
the interpretation and identification of paintings and pigmelts reproducible and
operatofindependent due to precorded settingshatenhance objectivity. It is one of the
moast preferable method in the rock art fielditais easy and fagt.e Quellec et a).2015
Robert et al 2016 Evans & Mourad, 2018).

This program is very useful for the caves as it enhances the colorimetric parameters Tint,
Saturation and Luminance (T¥LDifferent treatment of each pixel's colorimetric data is
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used in this method, which is based ongoafigured filters. It draws attention to a certain

color cast on the painting that the camera detects. The best results are achieved when the
surface idit uniformly and without shadows (faxample, agood position of powerful

flash or the LED panelss alternativef the flashRobert et al 2016).

DStretch® achievethe following objectives: The YDS and LDS color spaces are
preferred forgeneral enhancement and faint yellow pigmewtsile YBR and LRE are
recommended for red pigmengnd YBK is suggested for blue and black pigments. One
of the advantages of DStretch® is that it allows to customize the color spaces within each

impact to seve better visualizatio(Figure10 A, B) (Le Quellec et a].2015).

2.2.7. Adobe Photoshop®

One of the foremost methods in rock art gl documentation is producing
individual records which consist of digitétawing or painting for each motif. This is done
by conventional tools which are present in software such as Adobe Photoshop® (Domingo
et al, 2015). The conventional tools are a digital manipulator and contain various options
such as Saturation, BrightseContrast, which aids to enhance the faded paintings. It
focusses more on the macro aspect of every motif in order to: Isolate the motif depicted
from the rock surface on which it is present Pivot on the detailing Facilitate description and

comparison wh similar onesKigurel0A, B) (Domingo et al.2013).
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Figure 10, Hall 1, Gallery1, (P1.19, fig. 30) A is tleeiginal photo hindleg of Equid ?B
showeghe photoafter DStretch LDSvhere another figure on the toptbkhind leg of the equid
. (photos by Collado,2021, DStretch by Hashaa Askalany).
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Escoural cave, Pl .30, fig. 47

10em

Figure 11 A.is two heads oéquids (P1 .30, fig. 47) Hall, Gallery1, the originalphob. B. is
the photoshop tracing (phady Collado,2021photoshogracing by Hasnaa Askalany).
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CHAPTERS3, THE STUDY AREA

FIRST CAVES
ESCOURAL CAVE
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3.1. Locationof Escourakave

Escouralcave is a small but complex network of natural galleries formed by the
circulation of groundwater in a crest of metamorphic limestones, embedded in an alignment
of hills that surroundescouralby the northeast and constitute thecatled Serra do
Monfuradq with NorthwestSoutheast orientation, with altitudes that do not exd@@an
(Araujo, 1995. These hills limit the hydrographic basin of Ribeira das Alcactreas the
north, always a naturaleglp between thAlentejo peneplaiand the Sadestuary Figure
12 A, B) (Silva,2011).

Figure 12, A is general photos for tHand scapeof the site. B is view of the cave main
entrance from the outsidélésnaa Askalany

Although there are doubts about the location of its natural entrance, it is thought that the
cave would open to the east throughamye,” s h edri eatour albutinahet i c o 0,

meanwhileit is collapsed (Silva2011). This placehas conditions that are especially
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attractive fora human presence in prehistoric periogsafijo, 1999. Escouralis in the
municipality of Montemoto-Novo, a village which is roughly 2 km away. Access can be
done through the Estrada Nacional no 370, whiaineots Santiago d&scouralto the
junction with EN 114Figurel 3A, B, C) (Montemoro-Novo - Evora)(Araudjo, 1995).

According to Stjerna et al., (2018pet site is within the landscape becausstheonly
karst system within the interior of Alentejois locatedon thepointof two areas for human
occupaiton in west Iberian Peninsula, the Tagus and the Sado palaeoestuaries in the north
and westThey are consideredmportantregions of Mesolithic settlement in Iberia, also
the Evora plains within the southeast, thatrésognizedfor the Iberian megalithic
landscapesThe site isalso protected and strategically placed at the border of the
Monfurado range of mountains with a uniquiew over the encompassimgjains. It has

quick access to watdhat make ifa convenient place for eardgttiement

The discovery of th&scouralcave was due to occasional circumstances related to an
old marble quarry at Herdade da Sala, located in Santiago Esdzoural parish of
Montemoro-Novo, which would eventuallyend its name to this archaeological site
(Santos1964)

It is thought that praktoric peoplecould discover Escoural while they were traveling
inlandon the rivers' naturgdathwayg. (Silva,2011). The area where the cavdasated is
part of an area dPrecambrian metamorphic formations, consisting of shales, mica schist,

andamphibolic shales (Mauran, 2016).
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FigureZ 3Aindecates to location of Escoural caumber 1)B Mapis locataion of
Montemoro-Novo inPurtogal.C is pan of Escouralcave and the entrance of the caven{ap
by Hasnaa Askalany from http://pt.wikipedia.org/wiki/Montemeo-Novo, Cis the corpus of
the cave by.ejeung 1995.
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3.2. Geologicaland geomorphological aspeatfsthe area

3.2.1. Lithography

The geological formations th&rm the Serra de Monfuraddo the Oss®& Morena
Zone (ZOM), internal to the Hercynian orogéingure14 A, B) (Matte, 2001) (During the
Upper Paleozoic the Varisco Orogen or Hercynian orogeny whichaikedby the
accumulationof the South Portuguese Zone (ZSP) to the ®&s@na Zone whichis
formed as a consequence of the collision between Gondwana, LaareshtBaltica, that
contributed to form the continent Pangea (Stangtfal, 2013). In the southern domains
of the Iberian TerrairfFigure15 A, B), the formations of the Basin Tefo Sado Basin
(that are Hercynian orogen) have rocks with ages between the Upper Precambrian, and the

Pliocene (Encontret al, 2017).
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Figure 14. Aiis a geological map of Portugal, (Eggenkamp & Marques, 20B03% geological
map Serra de Monfurado, Montens@Novo, and EvoralEncontro et al., 2017).
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Figure 15. Ais Continental masses involved in the Varisca Orogenyg.sBucturing the
Iberian Terrain.(Encontro et al 2017)

According to Encontro et al(2017, the NW sector of the Massif of Evora, five

formations arelefined(Figure16):
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Carvalhal
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Neoproterozoic). Cambrian.
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edreira Formatio upper Devonian tg
Medille Devonian Lower
Carboniferous) .

Figure 16. TheMassif of EvoraNW five formation§Hasnaa Askalany

The base of the lithostratigraphic sequence of Iberrian Penninsula consists of granitic
migmatites and orthogneisses (Orthogneiss is gneiss derived from igneous rock such as
granite), as it haslercynianMassif morphostructural unit, the oldest soils from upper
proterozoic and composed of a mono metamorphic complex with varied litholtigges
superimposedndcalled Black Series (Série Negra) (Encontro g28l17). Theormation
of Escourakonsiss of mica schist, paragnaissesetallidites, liptinites and amphibolite is
included in the Black Series. These amphibolites are part of the Carvalhal Formation

(Evora region), being, therefore, ordovicsihirian (Aradjo, 1995).

The Black Series overlaps the «Formation of Monfuradehich follows the Formation

of Carvalhl) considered from the Lower Cambrian, consisting of amphibolic gneisses and
leptinites, amphibolites, mica schists and crystalline limestones and assoalastiicate

rocks (Araujo, 1995).Thesecarbonated rocks emerge along two strips, the lithological
difference between the southwestern alignmehere mineralized crystalline limestones
which constitute the mineralized strip of the mines of Monges Nogueirinha that have also
been used for indtgal purposes, a limestone quarry still in operation, close to the cave,
and the northeastern alignment, constituted by banded crystalline limegtonép,
1995).
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3.2.2. Description ofthe cave

EscouralCavecomposedf threerooms andmall passagethat connecthe rooms and
galleries in thesmallcave The main room is the largest room and haserousamounts
of the cave's rock art (Araudjo, 1999 ccording to the geologist José Anténio Crispim,
who, within the scope of the LudRelgian Roject, had the opportunity to analyze in more

detail the structure and genesis of this cavity (Silva, 2011).

Crispim, (1995) provided an overview of the cave's morphology. It is composed of a
network of galleries that formed along a strip of Lower Cambrian white crystalline

limestones on the northeast flank of the Monfurado formation.

This labyrinthine network has a maxim extension of 70 meters and is developed in a
NW & SE direction, built from the widening of crisscrossed cracks, distributed over two
main floors(Araudjo, 1995) which corresponds to the direction of the limestone layers. The
total length of the variousections of galleries exceeds 350 meters, with widths ranging
from 0.5 to 2 meters and heights up to 3 meters. The spaces are wider in some coalescence
points of galleries, formingopoms, thdargest is situatedext to the main entrance at the
NW and isabout 6 meters wide, 10 meters long and 5 meters high (Crispim, 1995).

Araujo, (1995)elieve that despite being considered an artificial access, the disposition
and inclination of sediments in this area they mialkegpossibility for the existence of an

old entrance precisely in this place.

In 1993, Ardljo & Santosgaveadescription of the cave entrances. The main onesah
access is currently made to the interior of the cavity, is located at the NW end, as
mentioned, discovered tB63. It has largest part of the archaeological depostaely

the remains of the great Neolithic necropolis.

A second entrance, located precisely on the opposite side of the cavity, is faomthSE,
extremely difficult access. The galleries that |éamin here to the central area of the
necropolis are very narrow and low, and it is sometimes necessary to crawl from one gallery
to another, as the rocky floor surfaces in many places on the surface. This makes it
extremely difficult to imagine using thioute to deposit the dead at the bottom of the
cavity. This second entrance was exposed from the outside, as a result of the removal of
the sediments that obstructed it, made in the course of the archaeological works that took
place here in 1965 and 196&raljo & Santos1993).
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The third known entrance is approximately 20 meters to the SE of the second entrance,
but at a lower elevation. It leads to the northern sector of the cave corresponding to the

space occupied by the necropolis (@0 1995).

3.3. EscouralChronology
3.3.1. Escouralduringthe Paleolithic

Santos published in 1964 a Paleolithic chronology for the remains of rock paintings that
he had discovered iBscourakcave He had nbenough archaeological dataoreover the
presence of &ranslucentayer of calcite on the walls of the cawvehich made 1t difficult
for him. In the beginningSantos Glory andVaultier, placedthem in the Aurigacian
period Later Glory put them in twphasesone integrable in the style Il of Ler@ourhan
(25 000-18000) and another in his style Il (recent Solutreaarly Magdalenian) (18 000
- 13 000)(Santos1964 Silva, 2011).

Glory mentionedthat the two caves oMaltraviesoand Escouralare part of the same
hydrological basin. He concluded also thay could be parof the FrenchCantabrian
culture (Aurignacic-Perigordian) He also consideed they are older than the famous
paintings of bulls in the caves of Altamira in Spain which are classified as 13,000 years
old. They may be older than the Lascaux cave painimgsance which are placed at
17,000 years.Silva, 2011). Then Gomes et al(1995, publishedthat thefigures are
basically in styles Il (Upper PerigordiarOld Solutrean) (27 00020 000 B.P.) and Il
(recent Solutrean and Early Magdalenigi),00015,000.

Silva, (2011 mentionedthat in 19891992, an excavation run by LuS®lgatowards
the entrance as there were lithic artifacts and middle paleolithic fadmdnelieved that
there is a possible occupation of the Middle Paleolithic is evidenced through the presence
of a level wih fossilized fauna, but later it was found out that the strata provided the lithic
artefacts, and the typical Middle Paleolithic fauna were not already in primary position and
corresponded to colluvial deposits and redepodiekertheless, some conclussowere
given to lithic artifacts, such as the dominant raw material in the manufacture of artifacts
is quartz of local origingn the contrary, flint, despite being present, is extremely rare, yet
it reveals contacts with distant regiqisslva, 2011).
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Although quartz is difficult raw material for theknapping the numerous materials
collected show a reasonable capacity to adapt to the common technical standards of
Mousterian, the material culture normally associated with the Neanderthal Man. Though
the rarity in this lithi@mssemtdgesome samples reveal theawof the "Levallois" technique.
Finally, the great abundance of small chips and quartz squares proves that the process of
cutting the blocks of raw material took place somewhere n€&itwa, 2011)

Hence, the recovered animal remains, allows usdonas that the entrance to the cave
may have served as a place for temporary camping and hunting tackle, which are
periodicallyutilized for by small groups of Neanderthal hunters during their expeditions
unfortunately, due to the sedimentation conditimacated, it is not easy to distinguish
the natural fauna introduced by large carnivorous predators, such as the hyena or lynx, from
those that would be the result of our human hunting activity. However, it is believed that
the equid cervid andbull, this lastwasthe main prey of the Neanderthal hunters who
camped aEscouralSilva, 2011)

3.3.2. Escouralduring Neolithic

The cave wasbandonedy the end of PaleolithidStjerna et al, 2018)The site was
visited sporadically during the EarNeolithic, as some ceramic remains were found near
the original entrance, but the site was desertedhbytime of the Middle Neolithic
communities (Silva, 201

In the Upper Neolithic the site turned into a collective burial, where they deposited
corpses at thentrancef the cavity.The NeolithicEscouralCave stands out as exceptional
because the preservation of articulated human remains (which are exceptionlally we
preserved in a Karstic environment because sgidic prevents preservation) in
conjunction with material culture, such as completed vessels, prgvéd distinctive

opportunity to study Neolithic funerapractices Araujo, 1995; Stjerna et al2018)

The last occupation of thescouralcave, as a necropolis, began in ke Neolithic
period, in the middle of the 4th millennium BC., And lasted during the Chalcolitbe
end of thefourth millennium BC andbeginning ofthe. where there was evidence of the
plow, associated with bucranios and integrating a stratigraphic succession well defined in
cultural terms, constitute important contributions to the technscalioeconomic,and
cultural knowledge of the populations ottlate Neolithic-early Chalcolithic of that area
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of Alto-Alentejo (Gomes]l 9 B Jhen the cave remained isolated from the outside world
since its closurentil its discovery in 1968Gomes, 1989)

3.4. Discovery of the cavandpreviousstudies.

The discovery of Escoural cave in 1963. It was the first time paleolithic art had been
discovered on Portuguesaritory (Figurel7). After shooting a quarry that worked in the
area, the cave was discovered by chance in 1963 at Herdade da Sala (Mortamoy,
in the heart of Alentejoby the workers who were working ttee The cave was visited a
few days later by archeologist Farinha dos Santos, who recognized trace of human
occupation, he found some ceramics and microlithic in the first room (Santos S11964
2011).

In what concerns documentation of the rock maosif@rtly after their discovery, Farinha
dos Santos records and publishes 9 painted figures (Santok, Ti8&dentification ofthe
paintingswas datd from the Paleolithic period, considering the particularity of being
coveredwith layers and veins of calcite ancient formation, which immediately attested to
its antiquity.In 1964 excavation work was focused on the first rogffaiigure18) During
that, already with the collaboration of the French specialist Abbee Glory, one of tlesgreat
scholars of Lascau¥/@ultier et al., 196p He noticed that the location of the cave fits the
paleogeographic context of the extreme western tip of Iberia, and the two closest decorated
caves aré aPileta, to the east, the Cave Mfaltraviesoof Cé&ceres, at a distance of 18%n
(Vaultieret al., 1965.

40



COULOIRE A

ExPLORER

GROTTE DE LESCOURAL ~ 7

Figure 18. Ol map of the cave during 196¥dultieret al, 1965.
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In 1966theexcavation campaignasgrun inthesouth of the cave, where Santos believed
that the south could the primitive entrance of the caight have beedivided the cave
into zonesln 1967, the firsengravings of the Escoural cave were publigtiegure 19)
(Santos1967)

Figure 19. A. First engraving in Escourakpresenting two equids, B the geometric shape in
1966(Santos, 196).

At the end of the 1970s Farinha dos Santos, with the special collaboration of Jorge Pinho
Monteiro and Varela Gomes (Santos et al., 1980) would resume the systematic study of the

cave Garcéset al., 2020) .

It was concluded that it was a set of schematic rock engravings, unequivocally post
paleolithic, with the presence of stylized represiona of bovine heads. His discovery
reinforced the recognition of the lomasting phenomena of human activity in the cave and

surroundingarea.Thereare remain®f a Chalcolithic settlement were found (Silva, 2011)

In 1989the Southeast part of the aavied not only to a revaluation of the extension
and distribution of symbolic manifestations, but also to the expansitdmsofigurative
repertoire. In this one stands out a possible representation of a plow, associated with that
of a very schematicdvid, which are included in what it suggests being an enclosure
(Gomeset al, 1995). It was culturally contributed to the technical, s@gonomic, and
cultural knowledge of the populations of the early Neoligacly Chalcolithic (late IV,
early Il millennium) of that area of Alté\lentejo (Gomes, 1989).
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The first attempt to build an exhaustive corpus the Escoural cave resulted from the Luso
Belgian project between 198992, at the initiative othe Regionabervice of Southern
Archeology and in collaboration with the University of Liege (Belgium), as part of a global
review project of the different occupations registered in this cave (Silva, 2011). It was the
first time tomakea topographisurvey, then safage in the north anithe east entrance
(Silva & Araujo, 1995) .

Marylise Lejeune the collaborator from University of Liege, would take care of attempt
to do the first inventory in the Parietal Art of the Escoural cave, published in 1995 in

Portugal and i1996 in a slightly larger version, in Belgium (Sihz911)

Four missions were therefore organized, allowing them to examine and control in
successive stages the surveys, descriptions and photographic documents established for the
study of thefigures.A Map indicating thgyaintingand engravings in the cave was made
which is still used until todagFigure20). Lejeune documents the many problems st
encounters in a cave whose walls have suffered greatly, their state of conservation is often
altered by concretion or decalcification and physicochemical actions have caused the
appearance of natural accidents (cracks, chips) after the executierfigities (Lejeune,

1995)

However, Silva(2011) and Arnaud(2002 criticized the work oL ejeunealleging the
poor quality of some of the surveys producaudd the conclusions in terms of the

archaeological context and chronological integration of the Parietal Art of the Escoural
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Figure 20.Plan ofmain and upper floor&scoural Cave. (Ajhe section of @leolithic rock art
figures and arly and late Neolithicfindings (B) the section of iddle paleolithic, and erly
Neolithicfindings G: is abbreviation ofjallery. Numbers 4/ 7: represent théocationof rock art
panel(Lejeune 1995 Stjerna et al 2018).

In the year 2000, in the conditions for the conservation of rock art, studstedmished
based on the systematic observation of the decorated surfaces and the continued
registration of a number of parameters environmental effects inside and doéstdse
during a complete climatic cyclehis study allowed to characterize the different types of
deposition of calcite formations, which serve as support and overlap with cave motifs,
confirming that the calcium deposition activity was naegular,and t is threatening the
degradation of the respective supports and the consequent loss of the rock remains

Another problem which was relative humidity rate or the air temperature, directly related
to the external changes. This situation, which is not commoave environments, usually
characterized by a high stability of humidity and temperature levels, seems to happen in
Escoural due to two maiactors Barquin, 2015). Firstly, due to the circumstance of the

cave, namely its large roorbecause othe dignantling activity of the old quarry, it is
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practically located on the surface and this, in turn, is very fissured, facilitating the direct
infiltration of the rain that flows in several walSecondlydue to the existence of a direct
connection between the large room and the outside, enhancing aggressive thermal and

gaseous exchanges, whenever the Cave is accesssitdrg Barquin 2015).
1 Recentstudies later by

Lopes,(2012)did museology studiemn Escoural cave as a cultural heritage at the service
of the society such as educational activities with local entities establishing action plans for
these activities according to age groups and types of target audience. Alsoy touta
didactic workshops on #Arock painting 1in

pigments.

In 2016there was study iEscouralcave regarding theigments and paintinggchnique
infrared reflectographynd pigment microsamplewere of the methodhat was used
during thepublishedstudieson Mauran, 208 master.They took eight red and eight black
samples from six separate panels to ensure that conservation and comprehension of the
artwork were not affected. Then a migample were made to perform the following
analyses: FTIR, Raman spectroscopy, SEM and XR@u(e21) (Mauran, 206)

Mauran, 2086 conclusiondor Black pigmentsvere Theresults ofRaman spectroscopy
showpresencef two different kinds of black pigments: omecluding manganese oxides
and the otherone has carbonaceousomposition. The results ofScanning electron
microscopyshowpresence ahree different paintingsamplesthe first is frommanganese
oxides,the second is froowood charcoal anthe thirdis from bone black covering a clay

layer containing some siliceous featuidantified asmarine fossils.

As for Red pigmentsthe presence of traces of clay, hematite, and gypsusorire
samples over a calcite substrate was revealed by infrared and Raman spectra for red
pigments. Further analyses were carried out with SHM and XRD, that detect limit of

the mineral presence of calcite and hematite for all the red samples analyzed.
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Figure 21 Plan of theEscouralCavewith thedistribution of the engravingkat correspond to
not circled number red circles indcates to redpaintings, blackcircle indcates balck figures

Orange: red and black figurasgether(Mauran, 205 map alapted fronLejeune 1995.

In 2019 Samantha Hruban, usedorded some rock art panels and the neardég and
document the preservation condition by using -mwasive analytical methodshe
outcomes of this study were important to understand the deterioration and damage the rock

artin Escoural Cave is facing.

Microbial analyses conducted in Escoutalve.From differentlocationsof the cave a
total of 8 samples were taken to rubiofiims and microbial growthfor species
identification ofBacteriagrowthin the cavgFigure22). Results from the microbiological
analyses indicate, Enterobaatéyacaewhich is a microbeancause human infections like
pneumonia. She also gave some cautious procedures during visiting the case like
limitation of handcontact to any objects inside the cave,toathing theface and mouth,
and finally washandsaftereachvisit. A protectiveface masks is also required, for those
who have problems with immune systems and respirgrafylems The research focus

the rock figuresn room1 (Hurban, 201%
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Figure 22Map of EscouralCave marking locations of microbial samplibg Hurban, 2019.
(map adapted from Aradjo , Lejeune , 1995).

In 2021 a team from Earth and Memory Institute, Macéo, Portugal and Museum of
Prehistoric Art and the Sacred Tagus Valley, Mac&o and From Univefs&tistremadura,

Spain visit the cave .

The aimof this study was framed into the FIRZRT project (a European POCTEP
financed project and accepted by Portuguese National Direction of Cultural Helitégye)
to document, and study all the rock art in the cave, and update all the photos by using the
latest digital documentation methods, and carrying sampling protocol, that will be applied
on collection of pigments samples from the cave paintings to obtainstesolute dates

if possible(Figure23).

The site will need another visit to complete the last section of the work and better
interpretatiorof the photos after process of digigaalyzing The following map will show
thesample'sposition(PI. 16, fig. 23)P1.35, fig. 57 XFigure24).
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main floor

Figure 24. Map shows the samples position fra@21campaignMap addopted frorhejeune
1995).
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3.5. Description of the zoomorphic figures
3.5.1.Hall 1, Entrance

1. Unidentified figure/ Bovid? (pl.2 fig. 2)

The figure is located to the right of the entrance with a small calcite drapery. There is a
sinuous engraved line about 20cm long and 1.5 mm deep. It is extended by two subparallel
lines one is longer than the othdrhey are surmounted by an oval begrthree small
erect lines. The set of these engraved features could evoke the edovsalline, the
head, and the neckejeune believed it could b& schematic representation of a bovid
(Figure25 A, B) (Lejeune 1995)

ESCOURAL
IFRAQ 12¢m Hall 1, Entrance .Bovid (pl.2 fig. 2)

10cm

Figure 25. Escouralcave Hall 1, entrance unidentified figure Bovid?A is original phota B
is Photoshogreatment(pl.2 fig. 2)(HasnaaAskalany.
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2.Head ofequid(P1.4, fig. 5)

Thehead ofequidfigureis in the right of the entrance. Itasiented to the left. It is made
by means ofmultiple Lineto fill the head and the neckhe lines ar& to 2 mm wideFrom
the ear, neck, therare small parallellines and twoconverging curved lines. The head
measures 31 cifior the heightandfor a maximum width of 11 cn{Figure26) (Lejeune
1995).

ot M. Aoero)

Figure 26. Escouralcave, Hall 1 entrance figurénead ofequid (pl.4 fig. 9 (Lejeune 1995).

3.Two heads oéquid(PI.5, fig. 6).

They looksimilar to figure 5 with filling of lines parallel to the muzzle, smedr,and
long curved neck. However, that of the upper animal does not exhibit linear filling and that
of the lower animal is extended by a draft of the dorsal line. Face the head of the latter,
there isapresence of an oval and a set of parallel lines. Tinasbeads, whose very worn
engraved lines have an average width of 2 mm, have a total height of albou{REgure
27) (Lejeung 1995).

50



o] 20

Figure 27. Escouralcave Hall 1entrance Two head®f equid(PI1.5, fig. 6) (Lejeung 1995).
4. Unidentifiedfigure (PI. 6, fig. 7)

The first figure isA lower part of an animal could be (bovid ?@gtilinear shape and
has a similar linear filling parallel to the long sides the one encountered in the heads of
equids The second figure is oriented to the right, A sort of headless animal, with partial
cervical dorsal line and froneb There is partial ventral line ahehd leg The third figure
below t ahorn shaped. It igisible between the hind leg and the belly of the b@Widure
28) (Lejeung 1995).

. e 20

Figure 28. Escouralcave,Hall 1, entrance unidentifiedfigure (PI. 6, fig. 7)(Lejeung 1995).
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5. Equid(pl.8 fig. 10)

The head of the Equid is paintied with red pigeménis aboutabout 30 cm. long
(Lejeune 1995).

In 2021 documentation campign, the rest of the efamme more visiableby using
DStretch YRD fillter. The filter showsthe dorsal cervical linghe ventral lingandthe
front leg There are also two intendets ofred pgments above theervicaldorsal line of
the equid The new measurementare now, thewidth is now 215cm, andthe height is
143cm.(Figure29 A, B, C).

!
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Figure 29. Escouralcave Hall 1, entrance(pl.8 fig. 10).A is the old figure oftte equid by
(Lejeune 1995) B is the neworginal photo of the equi@Collado, 2021), C isthe imagethat
present the rest of equid body by uddgtretchYRD filter(Hasnaa Askalany)
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3.5.2. Hall 1, main corridor

6. Unidentifiedfigure (PI1.12, fig. 19)

Theunidentified figure is painted in black pigment. The ventral line, both front and hind
leg are present.he figure is oriented to the right. The front leg is pnésd massive, while
the hind leg premted in \tshape (Figure30 A, B) (Lejeune 1995).In 2021campaign
after using [Btretch YBK filter. There isa trace opossiblenecklineand head.

Figure 30. Escoural caveHall 1, main corridor(PI1.12, fig. 19)A the orginal photdCollado,
2021) Bthe photo g usingDStretchYBK filter (Hasnaa Askalany
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7. Unidentified(hybrid) figure (PI. 16, fig. 23).

The upper part could ken equidhead.lt is painted with black pigment and oriented
to the right. It has irregular lines, without any defined characteristic elen@nig.
general two discontinuous lines, with rectilinear sectiars;onnected in theniddle by
a perpendicular line which can suggest a posterior part of a human chéiractaisures
60 cm long and 20 cm wide (Lejeune, 1998).2021 documentatiorcampaign,it is

believed hat the figurecouldbetwo equids in opposie direction( Figure3 A, B).

i

Figure 3 ZEscouralcave, Halll, main corridor(PI. 16, fig. 23) A is theorginal photo (Collado,
2021). B is the photo after DStretch LDi&er (Hasnaa Askalany
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8. Bovid Figure? (PI. 16, fig. 24)

It could be(bovid?) 32 cm long and 20 cm high, trace in absolute profile, oriented to the
left, without internal detail and whose general appearsesambldigure (P1.12, fig. 19)
Thelimbs are incompletdespitesome black linegFigure32 A, B) (Lejeung 1995).

i

Figure 32. Escoural caveHall 1, main corridor(Pl. 16, fig.24) bovid. Ais theoriginal photo
(Collado,2021) Bis the photoafter DStretchLDSfilter (Hasnaa Askalany)
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9. Unidentifiedfigure (PI.16, fig. 25)

Itis a lemainof figure, alsoin blackpigment andoriented tahe left.It could beaequid?
without detail(Figure33 A, B) (Lejeung 1995).

Figure 33. Escoural cavelall 1, main corridor A is theoriginal photo(P1.16, fig. 25) B is the
photo afterDStretchLDSfilter (photo Collado, 2021DStretchHasnaa Askalany)
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3.5.3.Gallery 1
10Hind leg of probablyEquid? (P1.19, fig. 30) .

The figures is only representing the rear end that includes the hind leg. It is painted with
black pigment. It is probably an "equid”, given the rounded shape of the rump and saddle.
The measurements are 23 cm long and 21 cm high figusevdtled partially by calcite.

The hind leg is unfinished and it has a triangular shaped line about 7 cm long cuts the
stage perpendicularly of the rump. AbdGtcentimeters above this figafFigure3 4, B,)
(Lejeune 1995).

Farinha dos Santos found a head of bovid above the rear end, but Lejeune did not find
any trace on the wall. But Hruban, (2019) after photos treatment found the headrabo
hind leg the equid. The campaign 2021 did the photo treatment andtfafiglire but it
is notidentified (Figure35).

i
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Figure3 4Escoural caveHall 1, Gallery 1, (P1.19, fig. 30)A is the original photo(Collado,
2021).B is the photo aftebStretchLDSfilter (Hasnaa Askalany)

Figure 35. Escoural caveHall 1, Galleryl1,(P1.19, fig. 30hindleg of Equid Showes thafter
DStretchLDSfilter another figure(Hasnaa Askalany)
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11.Head ofEquid (PI.24, fig. 37)

The head of thequid has V head shape. It is oriented to the left. the head has fillings
with some liner lines. It is a similar figure of the equine heads (fig. 5 andt&re are
three or four parallel lines on the head. It is cut in the middle of the neck by fdtghdt
lines(Figure 3 &\, B) (Lejeung 1995).

ESCOURAL Gallery 1.
pL.24 fig37

10em

Figure 3 BEscoural caveHall 1, Galleryl(Pl.24, fig. 37)head ofan equid A is theoriginal
photo with tracing. B is the photoshofracing (photo by Collado, 2021, photoshop tracing by
Hasnaa Askalany)

60



12. Head otquid(PI.26, fig. 39)

Head of Equid is represented with parallel engraved lines. it resembles figure 6, the head
is oriented to right. The ear has rectangular shape. The interest of this figure lies, especially

in the neck, as it has filling of clearly visible parallel lifEgyure37) (Lejeung 1995).

/

gé/

ESCOURAL.Iall I Gallery 1,(P1.26, fig. 39) \

10cm

Figure 37. Hall 1, Gallery 1(PI.26, fig. 39) éhead of equidA is original photo withtracing.B
is the photoshofracing (photo by Collado2021,photoshogracing by Hasnaa Askalahy
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13.Head ofequid(PI.27, fig.40)

A shape of a head it resembles the other equid figures which have fillings that decorated
the head and the neck. The head is oriented left . The figure is not clear enough to give

more detail due to the lines that cover the whole figbigura 3 B(Lejeuneg 1995).

Q .,  1Pecm

Figurer 3 &scoural caveHall 1, Gallery 1 (P1.27. fig. 40) Head of equidLejeung 1995).
14. Head oEquid (P1.28, fig. 42)

It is oriented tahe left, with linear filling are the rather worn line§'he head is about

3.5cm wide, would be 7 cm londt does not have ea(Bigure 3 P(Lejeune 1995).

| (o] ,‘n:nn"K

Figure 3 Escoural caveHall 1, Galery1(P1.28, fig. 42)Head of EquidLejeung 1995).
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15.Head ofEquid (P1.29, fig. 44).

Head of an equid painted with black pigment. It is oriented to the right (Lejeune, 1995).
After the photdhastreatment withDStretchIBK filter, some details of the head are more
clear such as , the forehead, muzzle that has the duck bill shape and part of the neck
(Figure 4 (A,B).

Figure 4 CEscoural caveHall 1, Galery1(P1.29, fig. 44)A Remainf head oEquid Ais
original (Collado,2021), B. left is after DStretchIBK filter (Hasnaa Askalany)
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