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ABSTRACT 
The captivating and enigmatic nature of shadows has served as an endless source of inspiration for philosophers 
and artists throughout history. The discovery of perspective and the quest for three-dimensionality marked a 
significant turning point in the history of Western art, elevating the role of shadows to that of a crucial element 
in paintings. Pioneers such as Filippo Brunelleschi, Masaccio, Mantegna, Dürer, and Leonardo da Vinci dedicated 
their talents to understanding and mastering shadows, skilfully incorporating them into their work. However, it 
was Caravaggio who brought the shadow to its full potential, using it as a way to evoke unprecedented emotion, 
drama, and depth—an influence that still resonates with contemporary artists today. While it appears that 
shadows became central to the representation of three-dimensionality and depth during the Renaissance, 
Palaeolithic cave artists demonstrated an understanding of their power over 15,000 years ago. These early 
artists mastered the use of shadows, creating some of the first three-dimensional images in human history. 

KEYWORD: Shadows, light, cave art, Palaeolithic, three-dimensionality, stereophotography. 

RESUMEN 
La sombra enigmática y cautivadora ha sido una fuente inagotable de inspiración para filósofos y artistas a lo 
largo de la historia. Su papel en el descubrimiento de la perspectiva y la búsqueda de la tridimensionalidad 
marcó un antes y un después en la historia del arte occidental. Este descubrimiento transformó el curso de la 
pintura, convirtiendo la sombra en un protagonista esencial. Pioneros como Filippo Brunelleschi, Masaccio, 
Mantegna, Durero o Leonardo da Vinci dedicaron su genio a comprenderla y dominarla, incorporándola 
magistralmente a sus obras. Pero fue en las manos de Caravaggio donde la sombra alcanzó su plenitud. Se 
convirtió en vehículo de emociones, dramatismo y profundidad sin precedentes cuya influencia sigue vigente 
entre los artistas contemporáneos. Todo parece apuntar a que fue durante el Renacimiento cuando por primera 
vez la sombra se convirtió en protagonista de la tridimensionalidad y la profundidad en la pintura. Sin embargo, 
hace más de 15.000 años los artistas de las cavernas ya intuyeron su poder. Aquellos artistas paleolíticos la 
dominaron y con ella crearon las primeras imágenes tridimensionales de la historia de la humanidad. 

KEYWORDS: Sombras, luz, arte rupestre, paleolítico, tridimensionalidad, estereofotografía. 
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1. INTRODUCTION. FROM SHADOW TO VOLUMES 

Shadow is one of the first elements we observe when we look at the Ceiling of the 
Polychromes in the cave of Altamira (Santillana del Mar, Cantabria). Thanks to the shadow, 
the massive volumes of Ceiling of Altamira become evident. The contrast between light and 
shadow magnifies the natural bosses of the ceiling, amplifying their volumes. Due to the 
shadow, we can see the bison bodies and appreciate their three-dimensionality. 

The use of shadow to create three-dimensionality in Western art dates back centuries. The 
earliest references can be found in the writings of Pliny the Elder, particularly in Chapter 
XXXV of his "Natural History," where he refers to the first artistic usage of shadow: 

Enough and more than enough has now been said about painting. It may be suitable 
to append to these remarks something about the plastic art. It was through the service 
of that same earth that modelling portraits from clay was first invented by Butades, a 
potter of Sicyon, at Corinth. He did this owing to his daughter, who was in love with a 
young man; and she, when he was going abroad, drew in outline on the wall the 
shadow of his face thrown by a lamp. Her father pressed clay on this and made a relief, 
which he hardened by exposure to fire with the rest of his pottery; and it is said that 
this likeness was preserved in the Shrine of the Nymphs until the destruction of 
Corinth by Mummius1.  

Pliny suggests that painting and plastic art originated from shadows, suggesting that 
representation began not from observing the human figure but from capturing its shadow 
(Stoichita, 1999). Through the myth of the potter Dibutades, who adds clay to the shadow, 
giving it a three-dimensional quality, Pliny links the origin of painting with that of sculpture. 

While we could examine into various aspects of this passage concerning the origin of 
painting —where echoes of Platonic philosophy can be discerned in the role of shadows— 
we will instead focus on its plastic and pictorial dimensions. 

According to Quintilian, both painters, contemporaries of Apollodorus, were experts in 
mastering the representation of light and defined lines (Sanchez, 1995). Zeuxis, from 
Heraclea, challenged his rival Parrhasius by painting grapes so lifelike that birds tried to 
peck them. Parrhasius, however, revealed a painted curtain. Thinking he could unveil 
another painting, Zeuxis pulled it aside, only to find it was the artwork itself. Acknowledging 

 
1 From "Pliny. Natural History" Vol. 9, Book XXXV, Chapter XLII, page 357, with an English translation in ten 
volumes by H. Rackham, Harvard University Press, Cambridge, Massachusetts. 
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Parrhasius's talent, Zeuxis conceded defeat, realising that while he deceived the birds, 
Parrhasius had fooled him, the artist. 

This anecdote underlines classical painters' pursuit of naturalism to deceive the eye and 
challenge artistic perception. 

The myth of the potter of Corinth and Quintilian's ‘Institutio Oratoria’ greatly influenced the 
Academies of the 17th century. The work "The Origin of Painting" (1660-1665), initially 
attributed to Bartolomé Esteban Murillo and later to Matías de Arteaga (Finaldi, 2012), was 
widely represented. This painting shows a twilight scene in which young men observe the 
shadows of two painters on a wall while one outlines the shadow of the other one on the 
wall. The shadows vary in intensity rather than solid black, adding depth to the composition. 

This 17th-century painting exemplifies the pinnacle of a lengthy artistic tradition, reflecting 
the ongoing quest for naturalism in art (Stoichita, 1999). It successfully conveys depth and 
three-dimensionality through the skilled use of light, shadow, and perspective. 

The mastery of naturalism and the effective use of shadows in Western painting was fully 
realised during the Renaissance in Italy. Early artists like Giotto and Cimabue began to 
create depth with light and white pigments, marking a shift from medieval art (Hartt, 1987). 
However, true mastery of light and shade, as emotional and perception artistic tools, 
emerged in the 15th and 16th centuries during the Italian Cinquecento (Gombrich, 1997). 

The Florentine architect Filippo Brunelleschi (1377-1446) was a pioneer in the study of 
linear perspective during the 15th century. Another influential figure was architect and 
theorist Leon Battista Alberti (1404-1472), who explored key ideas in his treatise "Della 
Pictura," influenced by Brunelleschi, Donatello, and Masaccio (Damisch, 1997).  

Tommaso di ser Giovanni di Mone Cassai, known as Masaccio (1401-1428), was the first to 
apply Brunelleschi's perspective principles in art (Damisch, 1997; Stoichita, 1999). His 
notable work, the "Trinity" fresco (1426-28) in Santa Maria Novella (Florence), exemplifies 
his innovative approach to three-dimensionality and the depiction of space. Other artists 
like Albrecht Dürer (1471-1528) wrote treatises focusing on perspective and human 
proportions with mathematical precision. His scientific studies had a significant impact on 
later artists. In contrast, Leonardo da Vinci (1452-1519) took a more empirical and 
experimental approach, investigating the complexities of volume and the interplay of light 
and shadow.  

In this context, artists gradually incorporated the contrast between shadow and light to 
create a sense of volume and depth. 
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In the context of treatises on perspective and the relentless pursuit of naturalism in 
painting (Gombrich, 1997), Andrea Mantegna (1431-1506) created his renowned work, 
"Lamentation on the Dead Christ" (circa 1475). This small painting, 68 centimetres high 
by 81 centimetres wide, challenges the representation of the human body as never before. 
It depicts the recumbent Christ in a dramatic foreshortening, one of the most extreme 
examples in the history of Western painting (Tordesillas and Linares, 2011). From this 
striking perspective, beginning with the lacerated feet, the scene immerses us in the 
depths of his tragedy, revealing the form of the lifeless body through Mantegna's masterful 
use of light and shadow. In the pursuit of naturalism and perspective in painting 
(Gombrich, 1977), Andrea Mantegna created "Lamentation on the Dead Christ" (circa 
1475). This small work (68 cm high, 81 cm wide) shows the representation of the human 
body like never before. The artwork showed the body of Christ supine in dramatic 
foreshortening, one of the most extreme in Western painting (Tordesillas and Linares, 
2011). This perspective, starting with the lacerated feet, immerses us in his tragedy, 
highlighting the lifeless body using light and shadow.  

In the late 15th and early 16th 
centuries, art underwent a 
significant transformation as 
artists sought to represent nature 
more accurately. They utilised 
scientific and mathematical 
principles to create depth and 
developed techniques involving 
light and shadow to model images, 
aiming to replicate the three-
dimensionality of sculpture in 
painting (Gombrich, 1997). 

The search for dramatic 
expression led to the 
development of chiaroscuro, 
which allowed artists to give their 
works greater volume and 
intensity. Michelangelo Merisi da 
Caravaggio (1571-1610), known 
as Caravaggio, mastered this 

technique, using light and shadow to convey emotion and depth (Longhi, 1968). His 
innovative approach created a striking sense of three-dimensionality in his compositions, 
revolutionising art at the time and influencing future generations (Longhi, 1968) (Figure 1). 

Figure 1. Davide con la testa di Golia (1609-1610). Galleria 
Borghese (Roma) ©R.Asiain 
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The Renaissance was a key period in the arts, where mathematical techniques enabled 
artists to master the use of light, shadow, and three-dimensionality, as seen in the works of 
masters like Caravaggio. However, it is interesting to note that the use of light and shadow, 
as well as three-dimensionality in art, was established thousands of years earlier by artists 
who painted in the depths of caves. 

2. PALAEOLITHIC CAVE ART: THE DISCOVERY OF SHADOWS 

Deep inside the caves, everything was dark. Only the lamps made of marrow fat provided 
light, which was their only ally in the hostile environment of the cave. 

Palaeolithic artists utilised lighting that has been preserved through archaeological finds, 
such as torches, marrow lamps made of stone or mud, and small hearths (Groenen, 2000). 
This flickering light likely inspired their work, enhancing the shapes of the walls. Groenen 
(2000) notes that the fluctuating light highlights rock formations, making them appear alive 
and revealing silhouettes of animals and supernatural beings. 

The contrast between light and shadow did not go unnoticed by Palaeolithic people 
(Groenen, 2000). They were likely captivated by the mysterious power of shadows, like 
artist Michelangelo Merisi. However, unlike Renaissance art, Palaeolithic rock art had a 
main distinction: the rock surface. 

In Renaissance art, as in any other artistic period, "support" refers to the material basis of 
the work of art. This concept is essential for understanding and classifying art forms. 
Techniques such as panel painting, oil on canvas, mural painting and stone sculpture 
emphasise the importance of the material surface. This relationship is vital in both 
traditional and contemporary art, blurring the lines between "support" and artwork. This 
principle is particularly evident in Palaeolithic rock art, where art support greatly influences 
the plastic arts. 

In this context, "canvas" for Palaeolithic artworks is closely linked to the lithological nature 
of the rocks from the caves (Aramburu and Iriarte, 2017). The composition and physical 
factors, such as water, affect their surfaces, resulting in variations in morphology, colouring, 
and topographical features across different caves (Lorblanchet, 1993). 

Thus, in one way or another, on one scale or another, each cave is necessarily unique. 
Whatever the resemblances or analogies, there cannot be two cavities that are 
identical in every way. No art other than Palaeolithic parietal art had to deal with such 
imperatives or accommodate such diversity (Bouvier, 1993). 
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Upper Palaeolithic artists faced a unique challenge with the diverse surfaces on which they 
painted, which sets their works apart from other historical expressions. They skilfully 
integrated these natural features into their compositions. In tribute to director Carlos Saura 
and his latest documentary film, "Las paredes hablan," we recognise that the cave walls 
continuously communicated with Palaeolithic artists. When the flames of their lamps 
flickered, the walls seemed to pulsate and the rocks appeared animated (Clottes and Lewis-
Williams, 2003). Prehistoric artists recognised this phenomenon and learned to listen to it. 

The group of bison portrayed in the Altamira cave is a remarkable example of how 
Palaeolithic artists used natural rock surfaces. These cases are neither the first nor the only 
examples of this practice (Figure 2). However, researchers in Palaeolithic rock art were not 
interested in studying the use of rock formations until only a few decades ago (Lorblanchet, 
1993; Saura et al., 1998; Sauvet and Tosello, 1998; Groenen and Clottes, 2016; Wisher et al., 
2023). Once the significance of the art-rock surface relationship was recognized, questions 
began to arise about artists' choices concerning the natural characteristics of rock surfaces 
and their artistic relevance. 

Did the rocky surface inspire artists to create specific figures and motifs, or did artists 
choose cave locations that matched their ideas? 

In the Pech-Merle cave in Quercy, France, there is a panel featuring spotted mares. Before 
painting the black mares, an artist depicted a horse's head in red. To create this image, the 
artist utilised the natural contours of the rock, which resembled the shape of a horse's head. 

Figure 2. Ceiling of Polychromes of Altamira Cave (Cantabria, Spain). ©R.Asiain/P.Saura 
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This unique rock formation likely inspired the artist and drew their attention (Groenen and 
Clottes, 2016). A comparable case is the shape of a wall that may have inspired the depiction 
of a standing bison in the Niaux cave in Occitania, France. These examples have led some 
researchers to argue that the natural features of the cave influence the way in which specific 
animals are depicted, suggesting that “the cave determines the representation of a specific 
animal” (Groenen and Clottes, 2016). 

The figure-surface relationship refers to a situation where the surface influences the figure's 
creation. Some authors connect this concept to theories of visual language and Gestalt 
psychology, particularly the Law of Prägnanz. This law suggests that the human brain 
arranges perceived elements most efficiently, considering various visual aspects like 
volume, perspective, and depth (Sauvet and Tosello, 1998). Hodgson and Pettit (2018) 
argue that humans, unlike other primates, have a unique ability to fill in gaps in visual 
information. They suggest that factors like hunger, fear, cave dimness, threats from 
carnivores, or flickering light influenced how humans interpreted and mentally 
reconstructed the animal figures on cave walls. 

Recent studies (Bednarik, 2016; Hodgson, 2023; Wisher et al., 2024) suggest that the 
phenomenon known as pareidolia—where we perceive familiar faces and shapes in clouds 
or stains on walls—may have been intentionally employed as a creative tool by 
Palaeolithic artists. 

While we cannot know how visual perception influenced Palaeolithic artists, it is evident 
that the lighting they employed, and the natural shapes of the cave walls played a significant 
role in their creative process. 

Under the light of a flickering flame, the tormented forms of the rock are transformed 
and sometimes take on the appearance of living beings: thus, the existence of an 
organic link between the mineral world and the animal world is literally given to see 
(Sauvet and Tosello, 1998).  

Artists were inspired by the "appearance of living beings" in rock formations, adding details 
to bring figures to life. Some scholars propose that these shapes held deep symbolism for 
Palaeolithic artists, who viewed the wall as a "vibrating membrane" concealing a world of 
animal spirits (Lewis-Williams, 2003, as cited in Groenen and Clottes, 2016). This idea 
parallels Australian Aboriginal beliefs, where rock art is seen as intimately connected to 
their ancestors and spirits (Lorblanchet, 1993). 

Some hypotheses suggest that the natural forms of their surroundings influenced 
Palaeolithic artists, while others argue that they deliberately chose surfaces for their art. 
This distinction between environmental influence and conscious choice is often blurred. 
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It took human will to invent this exceptional situation. In the same way, the bumps on 
the great ceiling of Altamira only become “suggestive” from the moment the artist 
decides to include curled-up bison on them. Let us admire in passing the great art 
deployed by the Palaeolithic people to transform natural constraints into expressive 
assets in the most subtle way, often succeeding in coordinating multiple details in a 
single figure. This proves, if proof were needed, the extraordinary attention they paid 
to the wall as an essential component of the work (Sauvet and Tosello, 1998). 

Upon this reflection, the Palaeolithic artist intentionally chose to represent his concept of 
bison on the ceiling of Altamira. As a result, the natural shapes on the ceiling were 
transformed into explicit representations of bison. 

Sauvet and Tosello (1998) note that some artists enhanced the natural forms of rocky 
surfaces with painted strokes to represent their images. For example, the red auroch in La 
Pasiega Cave and the red dotted auroch in Covalanas Cave demonstrate a creative link with 
the shapes and reliefs of the rock (Groenen, 2000; Saura et al., 1998) (Figure 3). 

These examples highlight a deep knowledge of rock art environments, where artists chose 
specific spaces and natural elements for their compositions. The use of certain natural 
elements could be linked to a symbolic function attributed by the artists (Sauvet and 
Tosello, 1998; Groenen, 2000). If the rock was perceived as "alive", this perception could 

Figure 3. Red dotted aurochs in Covalanas Cave (Cantabria, Spain). ©R.Asiain/P.Saura 
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have influenced the selection and rejection of specific areas. Therefore, the concept of "non-
choice" (unused areas or elements) would also have played an important role. 

We must recover an element that appears and disappears throughout the text, an essential 
aspect that gives meaning to humanity's first art: the shadow. 

Long before, Greek painters such as Zeuxis and Parrhasius used shadows to add depth to 
their paintings, and even before the Sicion potter's daughter traced the shadow of her lover, 
Paleolithic artists had already explored the creative power of shadows on rock. They 
learned to use light and shadow skillfully far back the Renaissance masters of chiaroscuro. 

In some cases, researchers refer to the use of shadows as the "mouth of shadow". This is a 
starting point from which animal figures emerge. The red-dotted doe discovered in Zone II 
of the La Garma cave in Cantabria, Spain (Groenen, 2000) is a great example.  

Shadows describe the shapes of animal figures on different occasions. In the Cantabrian cave 
of El Pendo, a red-painted doe appears incomplete in its hindquarters because no red strokes 
outline this part of the animal. However, it is not really incomplete. The shadow helps to 
describe that anatomical region, giving it a sense of three-dimensionality (Figure 4). 

 

Figure 4. Red-painted doe in El Pendo Cave (Cantabria, Spain). ©R.Asiain/P.Saura 
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Shadow is an element that brings Palaeolithic cave art to life. It evokes, enhances, and 
defines the figures. The shadow linked to the paint and the rock surface becomes the third 
component of a "trident" that characterises this ancient form of artistic expression. 

3. A METHOD FOR STUDYING THREE-DIMENSIONALITY 

3.1. In pursuit of a method 

Any scientific research must use a methodology that produces repeatable and reproducible 
results. An amazing anecdote about using a proper scientific method is a story shared in an 
editor's letter of the prestigious journal Nature in 1942. 

In February 1939, biologist Julian S. Huxley was walking through Regent's Park Zoo when he 
saw something unusual. A young gorilla named Meng lived in a cage with white tiled walls 
illuminated by a powerful electric light. Each time the animal approached the wall in a 
particular position, the light cast a well-defined shadow of the animal on the wall. At one point, 
the gorilla began outlining its shadow on the wall with its forefinger. Huxley noted in his letter 
that he was fortunate not to witness this event alone; he was accompanied by another 
researcher, E.B. Ford of Oxford University. They both witnessed this astonishing behaviour, 
which Meng, only just a year and a half old, repeated twice before going back to play. 

The researchers agreed that the 
behaviour observed was clearly 
deliberate. Then, Huxley 
requested the installation of a 
lantern in the cage to project 
shadows of different shapes on 
the wall and analyse the 
primate's reactions. Despite 
these efforts, Meng did not 
show interest in the new 
shadows and did not replicate 
the previously observed 
behaviour. Unfortunately, the 
gorilla passed away at three, 
and this unique episode could 
not be reproduced. 

Figure 5. An image of the gorilla Meng drawing his own 
shadow. Generated by OpenAI-DALLE (2025). 
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Huxley concluded his letter by highlighting Meng the gorilla's exceptional intelligence and 
docility. Because similar behaviours have not been documented in other anthropoids, he 
proposed experimenting with young primates in that field. 

This anecdote is interesting because of its relationship to the origin of graphic art and its 
outcome. The limited results may be due to the rarity of this behaviour in anthropoids (there 
are no scientific references on this subject) or to Huxley's difficulties in finding an adequate 
methodology. In any case, for the "symbolic" behaviour of the gorilla Meng to be repeatable 
and reproducible, it was essential to apply an appropriate scientific method. 

The study of the trident of Palaeolithic rock art (paint, shadow, and surface) posed a 
methodological challenge focused on preserving its three-dimensionality. 

Unlike wall paintings or altarpieces, which have often been moved to museums, rock art 
is preserved in its original location. This allows us to appreciate the art as it was intended 
by the artists thousands of years ago. Therefore, it was essential to use a method that 
would effectively reproduce the same sense of three-dimensionality as when observing 
rock art in situ. 

Traditional recording methods for the study of Palaeolithic rock art, such as rubbings and 
digital photographs, are always two-dimensional (Domingo Sanz, 2014; Fritz and Tosello, 
2007). Recent advances in increasingly accessible 3D technologies make it possible to 
create detailed three-dimensional models, even from a smartphone (Vozza et al., 2022; 
Fritz et al., 2016; Rivero et al., 2024; Torres et al., 2024). However, these 3D images are 
displayed on two-dimensional computer screens, limiting their three-dimensional quality 
(Asiain et al., 2023). 

To overcome the limits of two-dimensional recording systems for rock art, we selected a 
novel approach: stereoscopic photography. This method, which has only been used twice 
to record Palaeolithic rock art (Bahn, 2016), is easily reproducible and produces high-
quality images. 

Stereoscopic photography uses pairs of images taken about 6.35 cm apart, simulating the 
interpupillary human distance. Each photograph captures the images perceived by the right 
and left eyes. When viewed through a special viewer, the brain perceives them as a single 
three-dimensional image (French 1921; Dodgson 2004). The photographs were digitally 
assembled in pairs for viewing with 3D glasses, like those for virtual reality apps. A 
complementary tool used in these studies is the DStretch© plugin, developed by J. Harman 
in 2005. This plugin employs the colour decorrelation technique (Le Quellec et al., 2013) to 
enhance the images by revealing traces of colour imperceptible to the naked eye. 
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3.2. Stereoscopic Photography and Paleolithic Rock Art: Insights and Discoveries 

Stereoscopic photography has been used to study twenty Upper Paleolithic decorated caves 
in Asturias and Cantabria, fifteen of which are included in the UNESCO World Heritage List. 
These findings are part of Asiain's (2021) PhD research, supervised by Professor Pedro Saura. 

This methodology allowed us to carry out a systematic analysis of figures and panels in 
twenty caves, revealing new figures and reinterpreting other figures considered incomplete 
in previous studies (Asiain et al., 2023; Asiain and Saura, 2023). Stereoscopic photography 
also let us to establish significant correlations between the paintings and the natural rock 
shapes that are impossible to observe with traditional two-dimensional systems. 

In this context, we observe a diverse use of natural elements in the works. Hand stencils are 
found in areas of the cave wall where natural elements are used as a “frame” for the images 
rather than performing as an active surface (Groenen and Clottes, 2016) (Figure 6). 
Therefore, these natural rock features have a secondary role.  

 

On the other hand, and as we have previously commented, there are other representations 
in which the rock shape is actively integrated into designs. The depiction of a bird in Gallery 
B of the La Pasiega cave in Cantabria is a notable example of the constant incorporation of 
cave wall shapes of Ice Age parietal art. Palaeolithic artists used the rock's natural contours, 

Figure 6. Negative handprints in La Garma Cave (Cantabria, Spain). ©R.Asiain/P.Saura 
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adding minor modifications and details in red, including the beak, eye, and legs, to create a 
bird design (Breuil et al., 1913; Balbín Behrman and González Sainz, 1993). 

A noteworthy example is the depiction of a bison on the Main Panel of the Tito Bustillo cave 
in Asturias (Balbín Behrman et al., 2022). The black strokes outline the animal's head, chest, 
and tail. The rest of the figure is defined by the rock shapes and shadows, giving the image 
a sense of three-dimensionality (Figure7). 

It is sometimes difficult to tell whether natural cave features were used intentionally or not. 
However, some examples reflect that these choices were not random. The black horse in the 
Camarín of the Candamo cave in Asturias is an example of an intentional rock-shape use. 
From the front, the figure is of great technical beauty, but from the side, its pronounced belly 
suggests that it is a pregnant mare and not just any horse. The exaggeration of the ventral 
region denotes that it was deliberately placed in this part of the small room to attract 
attention (Figure 8). 

While we cannot confirm these hypotheses with certainty, we also cannot dismiss them. 
Identifying different uses of cave topography to describe motifs can be a helpful tool for 
analysing cultural processes and the authorship of images (Groenen and Martens, 2010; 
Fritz and Tosello, 2007). The incorporation of the shape of cave-walls into parietal 
compositions is a unique feature of Ice Age art (Bahn, 2016). For this reason, some 
researchers have argued that in order to understand Palaeolithic cave art, the incorporation 
of the cave's topography must be considered (Sauvet and Tosello, 1993; Groenen and 
Clottes, 2016) and to carry out "monographic studies [...] that highlight the constancy and 
importance of the phenomenon" (Sauvet and Tosello, 1999). 

Figure 7. Bison representation from the Main Panel of the Tito Bustillo Cave (Asturias, Spain). 
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Our study of cave artworks using stereoscopic photography confirmed that the use of 
natural rock features is far more prevalent than previously acknowledged. Thanks to this 
novel methodology, we have gained insight into the evolution of the use of three-
dimensionality throughout the Upper Palaeolithic. 

4. PAINTING, SHADOW AND SURFACE: THE TRIDENT OF PALEOLITHIC ROCK ART 

Between the 15th and 17th centuries, Italian artists achieved depth and volume in their 
paintings through techniques such as chiaroscuro and perspective. Exploring the sciences 
of mathematics, optics, and geometry, they created works that captured reality and 
provided a three-dimensional experience on two-dimensional canvases. 

Artists like Leonardo da Vinci explored how light and shadow interact, defining shadow as: 

Shadow is not the absence of light, merely the obstruction of the luminous rays by an 
opaque body. Shadow is of the nature of darkness. Light is of the nature of a luminous 
body; one conceals, and the other reveals2.  

The Tuscan master viewed shadow and light as complementary, stating that "one hides, the 
other reveals." He highlighted their relations, emphasising that shadows add volume and 
depth to images. 

The interplay of light and shadow significantly influenced various artistic disciplines, 
including painting and relief. Donato di Niccolò di Betto Bardi, known as Donatello (1386-
1466), exemplified this mastery with his stiacciato technique in high relief, creating optical 

 
2 Quote from the notes "What are light and shadows" of the e-book: Leonardo da Vinci. (2016). Da Vinci 
Notebooks. Interactive media. 

Figure 8. On the left: a frontal photograph of the black horse from the Camarín in the Candamo 
Cave (Asturias, Spain). On the right: a lateral photograph of the same horse. ©R. Asiain/P. Saura 
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effects that made figures appear to emerge from the background (Hale, 1977). This period 
marked a shift in art, where light and shadow became essential tools for achieving naturalism, 
enhancing three-dimensionality beyond traditional perspective and proportion methods. 

Advances in art during this period highlighted the importance of light and shadow as tools 
for creating three-dimensionality and achieving naturalism in paintings. With these 
elements going beyond traditional techniques of perspective and proportion, painting was 
moving closer to the techniques of sculpture and relief. 

This idea is key because Renaissance artists sought to transcend the limitations of two-
dimensional canvases, which involved developing advanced technical skills. Nonetheless, 
Ice Age artists not only needed to develop precise technical skills, but they also chose rock 
surfaces with multiple natural features in most cases. Instead of choosing flatter or 
uncomplicated “ideal” surfaces, Palaeolithic artists opted for rock surfaces with multiple 
natural features. They viewed the topography of the cave as an advantage rather than an 
obstacle, contributing to the complexity of the ideas depicted. 

Furthermore, there is a surprising fact about cave art: the absence of mistakes. We do not 
know how the artists learned to draw. All of those tests, probably made on perishable 
materials on which they drew, painted or engraved, have not persisted to this day. However, 
the works that have survived are the remarkable depictions on cave walls and the 
exceptional pieces of portable art. These works demonstrate that despite the technical 
challenges faced by the artists, there are hardly any errors. 

Creating an anatomically accurate image of a horse or deer using only a few lines on a blank 
sheet of paper is a challenge, even for experienced artists and under optimal lighting and 
materials conditions. Without visual references, this challenge requires a high level of 
technical and artistic skill. 

The lack of mistakes in Palaeolithic parietal art suggests that the artists had a clear idea of 
what they wanted to depict and possessed a deep understanding of their environment. They 
intentionally used the natural features of the rock to bring their depictions of horses, bison, 
and deer to life. The cave artworks are, therefore, planned expressions, not random creations.  

There is an extraordinary example of the technical skill of prehistoric artists in using cave 
topography. On the Ceiling of Polychromes of Altamira Cave, there is a depiction of a bison 
turning its head towards its hindquarters. It might seem like just another figure. However, 
the artist placed the bison's head on a different plane from its body by employing a rocky 
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protrusion separated from the rest of the panel. This technique creates a relief effect that 
adds three-dimensionality to the figure (Figure 9). 

This resource highlights a deep knowledge of rock surfaces, transforming painting into a 
sculptural art form by combining painting and relief techniques. Palaeolithic artists 
examined the complexities of their environment's three-dimensional aspects, studying, 
incorporating, and ultimately mastering these elements. 

Early artists captured the natural forms of rock, experimenting with shadows and paint. 
Caravaggio advanced this interplay of light, shadow, and volume on canvas many years later. 
His dramatic and realistic work transformed the artistic perception of his era. In his 
compositions, figures appear to extend beyond the canvases, engaging viewers through 
foreshortening and hard contrasts between light and dark. In the hands of the Milanese 
master, the light is a technical and narrative tool. 

Caravaggio's mastery of chiaroscuro creates tension-filled scenes where light guides our 
gaze, and shadows define his characters' bodies with precision. This technique gave his 
works a striking three-dimensional effect, redefining the relationship between painting, 
sculpture, and perception. 

These evocations between the Milanese master and prehistoric artists must be considered 
as such since the discovery of decorated caves from the Upper Palaeolithic did not occur 
until the end of the 19th century. Neither Caravaggio nor his predecessors or 
contemporaries had the opportunity to contemplate these first artistic expressions of 

Figure 9. Representation of a bison turning its head on the ceiling of the Polychromes 
in the Altamira cave - © R. Asiain / P. Saura 
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humanity. However, it is fascinating to imagine how it would have influenced Caravaggio's 
art if he had seen the Ceiling of Polychromes of Altamira Cave. What emotions would he 
have felt in the face of the extraordinary use of natural elements to create these 
compositions? 

We will never know what the Italian painter's impression would have been. However, this 
text attempts to illustrate how Palaeolithic artists advanced toward a more comprehensive 
understanding of art. They developed methods of artistic expression that, although 
apparently typical of contemporary art, were achieved thousands of years ago using the 
most rudimentary tools. 

The "trident" of Palaeolithic cave art (paint, shadow and surface) highlights the 
extraordinary achievements of those early artists. Like Poseidon's trident, which 
symbolises dominion over the sea and nature, this trident reflects a profound knowledge of 
materials and a conquest of the evocative power of shadows in caves. 

Their mastery of these three elements reveals a sophisticated artistic concept, joining us to 
the creative mindset of the early artists that continues to fascinate us today. This trident is 
often considered "the essential source of cave art" (Sauvet and Tosello, 1998, p. 59), 
captivating us with its genuine mystery and beauty. 
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