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ABSTRACT  

 

The scientific analysis of the last works of Amadeo shed new light on the research that Amadeo was 

developing in 1917. The molecular palette and the colour (hue) distribution of his last paintings reveals an 

extraordinary similarity. Moreover, the relation between the elements present in the paintings BRUT 300 

TFS and Entrada with those found in a photograph suggests that Amadeo was researching new ways to 

create his compositions.  

 

MAIN TEXT  

According to art historian José Augusto França, between the end of 1916 and the end of 1917, Amadeo 

painted at least 6 or 7 paintings1, three of which with the same dimensions (93x76 cm). Art historians 

defined these paintings as the most successful works of Amadeo and as a homogeneous nucleus inside 

his career [França 1992; Silva 1995; Freitas 2008]. One of the main characteristics observed in the 

paintings BRUT, Entrada, Coty and Untitled (Figure 1) is the presence of unconventional and found 

materials. Unconventional materials, such as spheres of silica, calcium carbonate and sand, were added 

to the paint to create texture. In Coty the use of found materials is quite relevant and involves 30% of the 

painting surface. As we can see in Figure 2, in this painting Amadeo applied a pearl necklace, hair clips, 

mirrors, and painted glasses. Art historian Rui Mario Gonçalves assigns two functions to the use of mirrors 

in Coty: the first one is related to the "impossibility of visually reproducing a mirrored surface"; the second 

function is related to the "creation of a virtual space, beyond or below the plane of the screen [...] also a 

willingness to subvert the position of voyeur: the observer who ends up watching himself" [Gonçalves 2006]. 

Another example of found materials are the 13 wax matches glued onto the surface of the Untitled, together 

with a piece of the wooden matchbox. By comparing the label present in the matchbox with those belonging 

to the collection of the Portuguese Association of Phillumenism, it was found that the matchbox was 

produced by the Companhia Portugueza de Phosphoros (Portuguese’s matches company) between 1895 

and 1911 (Figure 3).  

 

 

                                                           
1 These paintings are untitled but five of them are known as BRUT 300 TSF, Entrada, Coty, Maquina Registradora and 
Zinc. 



2 
 

A maquette for the last paintings 

The use of found materials is a key feature in the paintings of Amadeo dated 1917. Figure 4 shows a 

maquette probably used by Amadeo for the study of the composition of his last paintings. Unfortunately, 

this object was never found and the only evidence of its existence is this photograph. By observing the 

image of the maquette, we can see many elements that are depicted also in Amadeo’s oil paintings, 

especially in BRUT and Entrada. The relation between this object and the oil paintings is exemplified by the 

presence of the words that give the titles of these two artworks: BRUT and ENTRADA (Figures 5a-b). The 

meaning of the word ENTRADA has been explored by several authors, and it was related with the sign for 

a bullring [Gonçalves 2006] or of theatre entrance [Lapa 1999]. More recently, Cunha Leal [Cunha 2010] 

identified in the painting Entrada a few elements (such as the silhouette of a submarine and a transatlantic) 

related to Portugal and the United States entering in the First World War (1914-1918). Moreover, the area 

in the upper left corner of the painting Entrada is an accurate reproduction of the elements present in the 

same position in the maquette: the piece of paper (probably of wallpaper) representing a flower and the 

words “BRUT 300 KK” (Figure 5b). In the same painting we can see a white element that seems to represent 

a bulb lamp and whose shape is quite similar to that presented in the “Wotan” advertising glued in the 

maquette (Figure 5c).  

The maquette is not dated but it is possible to recognise two portions of the flyer included in the album “12 

Reproductions” (Figure 6a) as well as the headline of the Madrid edition of the newspaper “La 

correspondencia de España” (Figure 6b). The album was printed at the time of the exhibition of Amadeo in 

Porto in November 1916, while the newspaper was published between October 19, 1912 and December 

31, 1918. By comparing the dimensions of the headline of the newspaper to that visible in the photograph, 

it was possible to deduce that the maquette could have measured around 100x70 cm. These dimensions 

are close to that of the paintings that Amadeo realized between the end of 1916 and the end of 1917. Based 

on these measures, it was also possible to calculate the dimension of the four pochoirs of the letters Z, I, 

N, and C present in the lower left corner of the maquette. Their size resulted compatible with the inscription 

ZINC located in the homonymous painting of Amadeo dated 1917 (Figure 7). It is interesting to note that 

the found objects used by Amadeo in the oil paintings (glass, mirrors, sand, pearl necklace, hair clips, 

matches etc.) are not present in the maquette, while the elements visible in the maquette, such as the 

tambourine, the piece of wallpaper and the words ENTRADA and BRUT 300 KK, are reproduced in the oil 

paintings.  

 

The colours of Amadeo 

In addition to the composition, the analysis of the colour seems to support the thesis that the paintings 

dated 1917 may be considered as a homogeneous nucleus. While describing the painting Entrada, Rui 

Mário Gonçalves discussed the relation between form and colour: “the impact of his [Amadeo’s] paint 
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stems, largely, from the combination of the maximum energy of the forms with the maximum power of 

colours” [Gonçalves 2006].  

The study of the use of the colour was realized by the characterization of the palette of pigments that 

Amadeo used and by the colorimetric analysis of his paintings. Figure 8 shows the palette of pigments 

detected in the paintings dated 1917: it is the modern palette of the XX century in which we found pigments 

from the antiquity such as lead white and vermilion and pigments result of the discoveries of chemistry of 

the time, such as cobalt blue, viridian and chrome yellow. Most of these pigments were also used by 

Amadeo in his previous paintings.2 In the paintings dated 1917 Amadeo also used golden and silver tones, 

which are obtained with an alloy of zinc and copper and zinc and aluminium, respectively. The use of these 

metallic tones was found only in La Légend de St Julien L’Hospitalier, the illustrated manuscript dated 1912, 

where Amadeo used foils of gold and silver. It is interesting to see that the relation between the paintings 

BRUT and Entrada, suggested by the analysis of the collage, is also confirmed by the similarity of the 

pigments used in the two paintings. These two paintings have in common, e.g., the use of a mixture of blue 

pigments and red lake to achieve the purple hue, as well as the use of zinc white.  

Although the pallet of pigments used after 1917 is not very different from that used in the previous works, 

what changes considerably is the range of colors that Amadeo used in his last works. We analysed the 

colorimetric properties of twenty-four selected paintings dated between 1911 and 1917. One of the 

properties that was analysed is the number of discernible colours of the paintings; this number represents 

the amount of colours that an observer with normal colour vision is able to detect by observing a scene. 

Scientific studies on the human vision demonstrated that when we look around our eyes are able to 

discriminate up to 2 million of colours [Linhares 2008]. In the case of Amadeo’s paintings it was calculated 

that he used on average 53.000 colours in each painting. It is extremely interesting to see that in the 

paintings dated 1917 he used a similar number of discernible colours, which is higher than that calculated 

from the others paintings (72.200 colours on average). To compare the gamut of colour that Amadeo used 

in the paintings before and after 1917 we used a colour space called CIELAB. CIELAB is a sphere in which 

each colour is represented by 3 values (L*, a *, and b*). To facilitate the reading we chose to observe the 

CIE(a*b*) plane that is obtained by cutting the CIELAB space in half horizontally. This plane gives 

information concerning the nuance in hue and chroma but ignores the contribution of the lightness. The 

colours of each paintings were visualized in the CIE(a*b*) plane. Figure 9 shows the comparison between 

the colour gamut used by Amadeo in a paintings dated 1911 (Figures 9a) and three paintings dated 1917 

(Figures 9b-d). In general the paintings realized before 1917 show predominance in the yellow area 

(positive values of b*), including green-yellow and red-yellow tones. The paintings dated 1917 show close 

gamut (in particular in BRUT and Entrada) where the yellow tones are still relevant but we can see also the 

                                                           
2 For more information concerning the materials and technique used by Amadeo between 1911 and 1916 please see 

Melo, M.J.; Vilarigues, M.; Babo, S.; Alfaro, C.; Freitas, H. and Sandu, “Uma mão cheia de cores, o século XX e o 
nascimento da arte moderna” in Catalogue Raisonné of Amadeo, volume 2, 2008, 81–104. 
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presence of blue and purple tones. The colour distribution of these paintings is almost reaching the limit of 

the colour plane, which suggests that Amadeo used saturated colours. Moreover, the shape of the 

distribution in the paintings of the last period is less regular than that observed in the previous works, and 

their shapes, similar to islands, suggests the use of patches of colures without a colour gradient.  

The results obtained by the colorimetric analysis, together with the analysis of the pallet of pigments are 

quantitative data to support the thesis that the last paintings are a homogeneous nucleus inside the career 

of Amadeo. Moreover they suggest that Amadeo in the last part of his career was researching the 

composition of his paintings by the use of 3-dimensional objects, such as maquette, and that he was 

developing a coherent use of the colour. 
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Figure 1. Paintings of Amadeo de Souza-Cardoso dated 1917. Collection of Centro de Arte Moderna, Fundação 

Calouste Gulbenkian. Untitled (BRUT 300 TSF) Inv. 77P20 (85.8 x 66.2 cm); Untitled (Entrada) Inv. 77P9 (93 x 76 cm); 

Untitled (Coty) Inv. 69P11 (93 x 76 cm); Untitled Inv. 77P8 (93.5 x 93.5 cm). 

 

 

 

Figure 2. Found materials in Untitled (Coty), 1917. From left to right: mirrors; paint glass and a mirror; pearl necklace 

and hair clips. 
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Figure 3. Wax matches (a) and fragment of a wooden matchbox label (b) in the painting Untitled, 1917; resemble the 

wooden matchbox produced by the Companhia Portugueza de Phosphoros (Portuguese’s matches company) between 

1895 and 1911 (Portuguese Association of Phillumenism’s collection) (c). 

 

 

 

Figure 4. Photograph of a maquette (scale model) by Amadeo (Art Library of the Calouste Gulbenkian Foundation 

ASC09/16). 

http://en.wikipedia.org/wiki/Scale_model
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Figure 5. Comparison between details from the maquette (upper part) and the painting Untitled (Entrada) (lower 

part). The word ENTRADA (a); the word BRUT 300 KK (b) and advertising of the lamp Wotan (c). 

 

 

Figure 6. Flyer included in the album “12 Reproductions”, Porto 1916 (Art Library of the Calouste Gulbenkian 

Foundation ASC 221) (a); headline of the newspaper “La Correspondencia de España” Madrid edition (image from the 

Newspaper Library of Spain) (b).  
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Figure 7. Comparison between the pochoirs in the maquette (a) and the detail of the word ZINC in the homonymous 

painting dated 1917 (b). 

 

 

 

 

Figure 8. Molecular palette for Amadeo’s paintings dated 1917. 
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Figure 9. RGB images and colour distribution in the CIE(a*,b*) plane of the Amadeo’s paintings Untitled (Castelo), 

1911(a); Untitled, 1917 (b); Untitled (Entrada), 1917 (c); Untitled (BRUT 300 TSF), 1917. Collection of Centro de Arte 

Moderna, Fundação Calouste Gulbenkian. 
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