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PREFACE
Studies in Heritage Glazed Ceramics was forcefully interrupted for almost two years due
to the COVID-19 crisis, but returns with its third number, the first of a special series of
four volumes dedicated to the renaissance majolica azulejo heritage of Palácio e Quinta da
Bacalhôa in Azeitão, Portugal.
The azulejos of Bacalhôa have a legendary status in the studies of renaissance majolica in
the Iberian Peninsula in general, because of their extraordinary variety and quality and
the fact that its most mythical panel, representing the biblical episode of Susanna and the
Elders, is dated “1565” – a chronology hardly compatible with the then-recent production
of azulejos in Portugal. Several hypotheses were advanced over the years to cope with
this seemingly impossibility, almost always involving Flemish potters immigrated to the
Peninsula.
Another problem stems from the assortment of patterned tiles, often depicting variations
in the design or the quality of the workmanship only explainable by the involvement
of, not one, but several workshops… But what could those workshops be? Who were
the potters and painters behind such artistic achievement? What is the approximate
chronology of the different (non-dated) panels and linings with patterned tiles? And
most of all: how does the unrivalled treasure of renaissance tiles of Bacalhôa fit within
the history of the diffusion of the majolica technology and its firm establishment in Spain
and Portugal, where azulejos developed to become a cultural trait still flourishing today?
Following the studies in the early production of majolica azulejos in Portugal, published
in the first two numbers of this journal, a multidisciplinary research team was formed to
try and reply (within the bounds of the possible) to those questions, as well as to shed
light on a number of other perplexing details related to the surviving panels. The research
lasted for two years and the results will be published in a dedicated special series. This
first volume includes four articles which deal with the basic issues and establish the basis
for the detailed study of the panels and patterned tiles that will follow. Four more articles
will be published in the second volume, in January 2022, and the last eight articles will be
published in the third and fourth volumes within the following 12 months.
The scientific production stands on several pillars, one of them the peer-reviewers of
the authors’ papers, whose names are often unknown but whose importance in the final
output is singular. The editors wish to heartily thank the reviewers for this number:
Professor Nuno Senos of Instituto de História da Arte of Universidade Nova de Lisboa, Doctor
Alexandre Nobre Pais, Director of Museu Nacional do Azulejo and Doctor António dos
Santos Silva of Laboratório Nacional de Engenharia Civil (LNEC) who have graciously
accepted the hardship of the revisions.
LNEC thus presents this third number of its journal dedicated to azulejos and other
glazed ceramics with a set of articles resulting from the cooperation of the tools of
Humanities and Natural Sciences aiming to support in solid foundations the study and
understanding of one of today’s most prized cultural heritages of Portugal.
The Editors
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SCOPE
Studies in Heritage Glazed Ceramics is dedicated to the results of scientific studies in the
field with a particular emphasis on analytical results, conservation issues and historical
studies and very specially to multidisciplinary research in the domain.
The contents will include:
−− Archaeometry studies, namely the application of analytic methods to the
identification of materials and the establishment of technologies, provenance or
the setting of chronologies;
−− The artistic and historical context of productions, materials and evolving
technologies, as well as the origin, preparation and trade routes of pigments and
other raw materials;
−− Decay of glazed ceramics, techniques and materials for conservation;
−− Other innovative research results in the field.
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The Palácio e Quinta da Bacalhôa and its majolica
tiles
Alfonso Pleguezuelo, João Manuel Mimoso, Álvaro Silva, Ana Cláudia Sousa

abstract
This essay provides an overview of the architecture of the Bacalhôa Palace and estate,
and of some of its ceramic panels and linings. The estate comprises a varied range of
tiles but the research project encompassing the present study focuses exclusively on the
16th century majolica type. Consequently, this article will make only sporadic or indirect
references to Hispano-Moresque tiles.
The project also included iconographic interpretations of certain significant azulejo panels
and patterned tiles but these will be dealt with in future papers specifically dedicated to
those particular parts of the majolica tile linings, rather than as an integral aspect of the
present study. Accordingly, this essay only includes iconographic details of groups of
tiles that will not be examined in subsequent articles. This applies to the tiles of the Lake
Wall and in the Vineyard Chapels.

resumo
O artigo dá uma visão geral da história e da arquitetura do Palácio e Quinta da Bacalhôa,
focando alguns dos seus painéis e revestimentos azulejares. A propriedade possui uma
gama variada de azulejos de diversas épocas e estilos, mas o projeto de investigação
que inclui o presente estudo centra-se exclusivamente nos azulejos de faiança do século
XVI. Consequentemente, o artigo fará apenas referências esporádicas, ou indiretas, aos
azulejos hispano-mouriscos que constituem também uma parte muito relevante do
património azulejar da Bacalhôa.
O projeto também incluiu interpretações iconográficas dos painéis figurativos e dos
azulejos de padrão mais representativos, mas os resultados desses estudos serão
divulgados em artigos futuros especificamente a eles dedicados. Consequentemente,
este ensaio inclui apenas detalhes iconográficos de grupos de azulejos que não serão
tratados em artigos subsequentes. Isto aplica-se aos azulejos da parede do lago e das
pequenas capelas existentes no muro da vinha.
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1. INTRODUCTION
The Bacalhôa country estate is not the only major monument in Portugal with an obscure
history but it is a particularly regrettable case because it represents an essential work in the
Renaissance art of this country [1].1 This importance is derived both from the architecture
and the tiles that adorn it, undoubtedly two brilliant expressions of Portuguese artistic
talent.
In relation to the authenticity of the tiles examined in this project, it must be noted that
the estate has undergone successive damage and repairs since the 16th century and has
been looted on several occasions throughout its history. Furthermore, in the 20th century
it was radically remodelled. As a result, many of the ceramic elements at the monument
have unfortunately been lost, but the majolica azulejos mentioned in this article have
been analysed and the results have confirmed that they were produced in the 16th
century and could, in general, by systematized in a small number of classes according
to their provenance [2]. The coherence of these results and, often, the singularity of the
tiles in terms of patterns, technology used and chemical composition [2; 3], as well as the
confirmed presence of the most representative panels when Joaquim Rasteiro researched
the estate before 1895 [1] offers added assurance as to their originality.2 The analyses have
also clearly identified 17th century and later tiles in the estate, but these have not been
addressed by the present research.
In relation to the restorations, fortunately the local Museum - Museu do Palácio da Bacalhôa
- holds documentation about the main architectural interventions carried out, most of
them between the late 1930s and early 1940s. This documentation confirms that those
works, like the more recent ones, exercised great respect towards the tile panels and
linings. There is no space or occasion in this publication to describe those works, but
although we have identified cases where certain tiles have been integrated in restorations
or were presumably moved at an unknown date from one place to another within the
estate, again the coherence with the descriptions by Joaquim Rasteiro and the 1898
illustrations by A. Blanc [1] offers assurance that the panels still applied and the linings
that he mentioned were not altered by those relatively recent interventions.
The historical and artistic facts that will be described in this article, as well as in the
ones that will foreseeably be published shortly, have several protagonists, some more
indisputable than others. Among the indisputable ones is the estate itself, which holds
enormous appeal from the architectural point of view but has a somewhat confusing
history due to the lack of documentary information. The second protagonist we can be
certain about is one of the owners of the estate, Brás [Afonso] de Albuquerque (15001581), whom we believe to have promoted the Renaissance works and renovations of
1

In the Middle Ages and the Early Modern Period, the monument was known as the Quinta do
Paraíso, and also as the Quinta de Vila Freixe de Azeitão, in the latter case named after the village
located nearby, by the church of São Simão [1, p. 16]. However, in this article we will use the
name by which it has been popularly known since the 17th century: Quinta da Bacalhôa, or
Bacalhôa country estate, derived from the nickname “o Bacalhau” (“codfish” in English) that
was given to Jerónimo Manuel de Noronha, husband of María de Mendonça e Albuquerque
and owner of the estate between 1609 and 1620 [1, p. 58]

2

Furthermore, it is relevant to note that tiles of similar composition applied on to walls have
until now only been found at the church of Nossa Senhora da Graça in Lisbon [4 and results to be
published] and these are very likely also related to Bacalhôa through a common patron: Brás
[Afonso] de Albuquerque, as will be discussed below.
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the monument and its majolica tile panels. Less certain is our knowledge about the
artists behind the architecture and the tiles, who have hitherto remained anonymous
but, especially in case of some of those responsible for the tiles, may now start to see the
light. Two figures, both Flemish by birth although naturalised, respectively, in Spain and
Portugal, have begun to emerge as possible authors of the design and execution of this
vast collection of tiles: Juan Flores (Jan Floris) and João de Góis (Hans Goos) [2; 4].
In this first article we will attempt to describe the architecture of the estate and offer a few
biographical details about Brás [Afonso] de Albuquerque. However, the personality of
the two ceramic artists will be addressed in subsequent papers in relation to the groups
of tiles attributed to them, and we will therefore only mention their names in this first
general essay about the estate. Future articles will define the various groups of tiles that
have been identified according to the technical characteristics that have come to light
following the analyses carried out.
In general, the tiles in the palace and around the estate present an apparent homogeneity
to visitors. However, this supposed unity conceals an enormous variety when we
consider the diverse factors that have contributed to the final appearance of the tiles.
From a technical perspective, we could mention the origin of the clays that form the
biscuits, the composition of the glazes that cover them, or the firing procedures to which
they were subjected [2]. If we examine their artistic execution, in the case of the figurative
panels we might wonder about the author of the design, the painter who executed them,
the message which the chosen themes were meant to convey, or the relationship that
exists between the tiles in Bacalhôa and other groups of Portuguese and Spanish tiles
from the same period. In the case of the patterned tiles, we might also ask ourselves who
designed the motifs and who manufactured the tiles and painted them, or whether the
novelty we perceive in these designs influenced the subsequent production of tiles in
Portugal.
We have divided the numerous tiles that clad the estate into groups defined by their
production technology [2; 5] and the stylistic particularities of their execution. Subsequent
papers dedicated to this important monument will offer detailed discussion of these
groups of tiles or their most significant representatives.
In relation to the architecture that provides the support for the tiles, of the three essential
types of information that usually shed light on the construction history of a building –
archaeological, documentary and material – in this case we only have evidence of the
latter which, despite certain losses, is fortunately reasonably well preserved in the palace
and the other buildings that form part of the estate. With respect to the first channel of
investigation, no systematic excavations of the subsoil or explorations of the walls have
ever been carried out for scientific purposes. In terms of documentary information, only
one author – Joaquim Rasteiro, at the end of the 19th century – consulted the old written
records about the history of the estate and its owners [1]. Although now obsolete in terms
of certain aspects where advances have occurred since its publication, his excellent book
still provides us today with the most complete vision available about this monument and
we will therefore refer to it repeatedly in this essay. Even so, it is evident from reading his
account that when the author examined the private archive, owned at the time by Luís da
Costa de Sousa de Macedo (1816–1896), Third Count of Mesquitela, he found numerous
documents about the successive owners of the estate but no specific mention whatsoever
about its construction or the architects who designed it, or about who made and painted
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the tiles.3 In view of the absence of these two types of evidence, the author had to limit
his research to a visual inspection of the monument and compared it with the general
information about art history that was available at the time, which was considerably less
than our knowledge today.
Since Rasteiro, successive authors who have attempted to gain an appreciation of how
these constructions have evolved over time have followed that same method. That will
also be our aim and approach on this occasion, as we set out to offer a new synthesis
based on opinions by earlier authors whom we will mention, as well as on our personal
observations. The hypotheses and conclusions of this article will focus on the architectural
aspects and, albeit briefly, on the groups of tiles that clad these spaces, some of which will
be discussed more specifically in future papers.
Apart from the experts who have shown a specific interest in the tiles, and who will be
mentioned later on, the authors who have discussed the architecture have put forward
different hypotheses about its construction history. While none of them has undertaken
a global analysis of the monument, some have made useful suggestions that we will cite
in relation to our own analysis.
Like Rasteiro and other authors before us, we can only continue to formulate questions to
the monument due to the difficulty on this occasion of consulting again the written records
belonging to a private archive. However, despite these unavoidable limitations, we have
been able to analyse aspects such as the plans of the entire monument, the building
elements that display stylistic hallmarks, and the dates and inscriptions engraved in
various parts of the estate and palace. The data gathered about these three aspects will
be discussed as integral parts of the three main building stages we can distinguish in this
charming architectural complex and in its ceramic panels.

2. THE KING’S HUNTING PAVILION
Our analysis of the palace floor plan reveals that the two wings, arranged as an L-shape,
are aligned with the walls of a pre-existing Gothic building [6]. The only remaining parts
of this much older construction are two rooms with ribbed vault ceilings, resting on
walls that are considerably thicker than those of the rest of the complex. All the previous
authors consider this medieval structure to be the oldest part of the estate, and they all
believe that it was built either in the days of King John I of Portugal (1357–1433) or in
those of Prince João (1400–1442), his fourth son, born to Philippa of Lancaster (1360–
1415). The date of the construction of this tower can be established as the beginning
of the 15th century. In 1427, the king authorised Álvaro Annes, his barber, to cede his
ownership rights over Bacalhôa to Prince João [1, p. 13]. When the prince passed away in
1442, the property would have passed to his daughter Dona Brites, Duchess of Viseu and
Beja (1430–1506) [1, p. 14].
The only remaining parts of this construction are probably the walls because the ribbed
vaults appear to have been renovated since they do not have the typically Gothic pointed
shape. Much more recent works uncovered the keystone decorated with a large Gothic
3

Despite the minimal success of that first consultation, it would be useful to have the opportunity
to examine those same records again but from a different historiographic perspective that
may shed new light. It would be equally useful to perform searches in other archives that
undoubtedly make reference to this important monument and its prominent owner.
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flower that is now displayed in this space and is thought to have belonged to the old
vault. The original paving of the ground floor of this medieval construction, located at
a depth of approximately 2.5 meters, was discovered during works commissioned by
Thomas Scoville. The Berardo family purchased Bacalhôa in the year 2000 and four years
later replaced the protective barrier around the excavated area with the glass we see
today (Figure 1).

Figure 1.

Vaulted rooms of the 15th century tower (image © Associação de Colecções | The
Berardo Collection).

This part of the monument would almost certainly have been surrounded by smaller
constructions that have not survived. In the 14th and 15th centuries, noble residences
often adopted the form of a fortified tower, especially those located in rural areas or on
royal hunting grounds, as this district was at the time. It is probably no coincidence that
during the days of King John I one of the residents of this building was João Vicente,
head hunter of the forests of Azeitão [1, p. 49]. Among the ceramics discovered during
some of the works carried out at the palace in the late 1930s was a tile produced in
Manises (Valencia), which probably represents a fragment of the original paving now
lost (Figure 2). Considering the motifs that decorate this tile, the pavement to which it
could correspond would date from the early years of the fifteenth century.4

4

Personal communication by Jaume Coll, director of the Museo Nacional de Cerámica y Artes
Decorativas, González Martí, in Valencia.
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Figure 2.

15th century tile by the workshops of Manises (image © Associação de Colecções |
The Berardo Collection).

3. THE MANUELINE ESTATE
3.1. A controversial date
In our opinion, the next stage is the most important one as regards the general layout of the
estate and the main buildings, and yet it has received the least appreciation, having been
associated or confused by certain authors with the subsequent Renaissance renovation.
Consequently, the date of this stage has aroused the most controversy. Until the end of
the 19th century, the construction of the estate and palace was traditionally dated to the
period when it was owned by Brás [Afonso] de Albuquerque, namely between 1528 and
1581.5 The argument that probably justified this hypothesis was the stone plaque on the
old entrance gate, which mentioned Brás and the date 1554. According to this theory, the
entire complex dated from the mid-16th century, whereas we clearly differentiate two
construction phases in its architectural evolution, coinciding with two of the three phases
of ceramic panels. In contrast with this hypothesis, Rasteiro suggested that Albuquerque
would have limited his actions to adding tile panels to the parts that were built during
the days of Dona Brites, Infanta of Portugal, who owned the estate between 1442 and
1506. This second date also failed to clearly differentiate possible construction phases,
and in fact the author inverted the previous operation and dated the Renaissance parts
of the architecture to a much earlier period. In his opinion, the rich duchess, as a member
of the Portuguese royal family and through the mediation of her son-in-law King John
II (1455–1495), commissioned the Italian artist Andrea Contucci, more popularly known
as Andrea Sansovino (1460–1529), to build or renovate everything we see today. If that
5

Brás [Afonso] de Albuquerque (1500–1581) was the natural son of Afonso de Albuquerque
(1452–1515) “The Great”, governor of India. When Afonso died, King Manuel I (1469–1521)
gave Brás permission to take his father’s name and thereafter he was known as Afonso de
Albuquerque. To avoid confusion, in this article we use the double name composed of his
original one and that of his father.
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theory were true, the Bacalhôa estate would have been the first Renaissance monument
in the Iberian Peninsula. However, hardly any subsequent authors have given credence
to this attractive but dubious hypothesis founded on a somewhat fragile documentary
source: a text by Giorgio Vasari (1515-1575) open to ambiguous interpretation.6 Even so,
many authors do agree with Rasteiro’s conception of the complex as the product of the
mind of a single architect, although some of them admit that it comprises elements of
Portuguese architecture as well as Italian forms. In any case, neither Rasteiro nor any
subsequent authors have ever provided a plausible explanation for this supposed and
rather bizarre syncretic style, which is especially unlikely in an Italian architect.
Despite this ambiguity, we believe that, in its entirety, the estate represents a global
project of which sufficient distinguishing traits have survived to be able to situate it in
the reign of King Manuel I (1469–1521), which began in 1495 and ended in 1521. We base
this provisional theory on formal arguments as well as on a written testimony.
The most obvious formal element is the architectural style of the towers that have been
preserved in different parts of the monument. The written testimony is provided by
Rasteiro himself, who was able to observe traces of the pre-Renaissance structure, many
of which – although not all – are nowadays concealed. However, it would be too risky to
suggest a specific date for the construction of the estate within the time span of Manueline
art since this lasted a very long time, during which the estate had three owners: Dona
Brites, Infanta of Portugal, Brites de Lara and, lastly, Brás [Afonso] de Albuquerque.
The sixty-four years between 1442 and 1506 when Dona Brites owned Bacalhôa and
enjoyed a very comfortable financial situation as the wife of one of the richest noblemen
in Portugal, Infante D. Fernando (1433–1470), Duke of Beja and Viseu and Constable
of Portugal, are two factors that have led many authors to believe that this noble lady
commissioned major works at her country estate. However, plausible as it may be, we
do not have any definitive testimonies to confirm this theory. If she really did promote
these works, the stylistic features suggest that they were probably initiated in the latter
part of this period.7
The estate may also have been created after Dona Brites passed away, when the property
passed to her great-granddaughter, Brites de Lara (1502–?). This noble lady owned the
estate between 1506 and 1528; in other words, for a period of twenty-two years that
coincides precisely with the golden age of this Portuguese architectural style.
6

The paragraph in Giorgio Vasari’s seminal work Vite dei piu eccelenti pittori, scultori ed architetti
(Edizione Giuntina, Volume II, Florence 1568, pp. 116-117) refers to a construction by Sansovino
commissioned by the king of Portugal, although the monarch’s name is not specified. He writes:
“lavoró per quel re molte opere di scultura ed architettura e particularmente un bellissimo
palazzo con quattro torri….” (worked on many works of sculpture and architecture for the
king, in particular a beautiful palace with four towers...). It had already been suggested that the
palace might be the Castle of Alvito, although that building has five towers [7]. Rasteiro was
inclined to think that it might also refer to Bacalhôa, even though it only has three towers [1, p.
10). However, neither author took the trouble to check whether Sansovino’s approach to design
bore any relation to what we see at Alvito or at Bacalhôa. We must consider, as well, that it is
possible that Rasteiro confused the sculptor Andrea Sansovino (1460-1529) with his disciple,
sculptor and architect, Jacopo Sansovino (1486-1570).

7

Rasteiro’s text is more ambiguous in terms of the stylistic classification of the overall monument,
which he simply describes as “sui generis”, although he does say very categorically that:
“nothing has of the Manueline style since it had not yet been created” (nada tem do estylo
manuelino que aínda não era creado), idea which we consider to be at least debatable [1, p. 9].
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Figure 3.

Plan view of the estate and Palace of Bacalhôa (image: Ana Cláudia Sousa ©
Associação de Colecções | The Berardo Collection).
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Lastly, the possibility that it was Brás [Afonso] Albuquerque himself who had the great
Manueline monument built after 1528 is somewhat more remote but not entirely out of
the question. There are two arguments in favour of this hypothesis. In the first place, the
Bacalhôa towers are very similar to the bartizans of the Belém Tower, which was designed
and built by Francisco de Arruda (?–1567) between 1514 and 1519, approximately,
during the reign of Manuel I [8, p. 162]. In the second place, Albuquerque may also have
commissioned him in 1523 to design his Lisbon residence, the Casa dos Bicos. As well
as the diamond rustication, supposedly proposed by the erudite client recently arrived
from Italy, this house contains numerous distinctly Manueline features, although in this
case they date from the reign of John III (1521–1557), which indicates that Portuguese
architecture did not suddenly change its style on the accession of the new king. [8, p.
168].
But irrespective of the date of these Manueline works, the architectural complex of the
palace into which the original Gothic construction was integrated clearly gave the estate
its overall coherence and was the result of an ambitious architectural undertaking. As
the first step in the operation, the plot had to be demarcated and the highest part of the
land levelled to accommodate the main buildings. When the palace was built, the old
medieval tower erected on the natural terrain was absorbed into the new construction,
but semi-buried, with the result that the levels of the new floors were modified to align
them with the new building designed in this second phase.
The layout of the entire complex is organised around almost orthogonal lines. The total
area is therefore a near perfect rectangle on a terrain that slopes from south to north,
in the direction of the River Tagus, creating the ideal conditions for the waterworks to
irrigate the crops. It is divided into three sectors: the east side of the highest sector is given
over to the courtyard, palace and garden, while an artificial square lake occupies the west
side. An orchard separates the two parts of this first sector. The other two sectors of the
estate are planted with crops and preserve the natural gradient of the terrain (Figure 3).
The main entrance to the Manueline estate must have been a portal in the same style –
now lost – situated on the north side of the forecourt. This original entrance was preserved
but with a Renaissance portal replacing the Manueline structure, and it remained
in use until the 20th century when it was closed up and the south gate, formerly the
secondary entrance, became the main access to the estate. The stables, wine cellars, kiln
and living quarters of the domestic staff were adjacent to the east side of forecourt and
also remained in use. The west side was occupied by the main façade of the palace, albeit
with a different appearance, and behind it was the original garden with the same area it
occupies today. Beyond this ornamental garden were the kitchen garden and the artificial
lake for irrigation, and the orchard with its fruit trees on the intermediate terrace. The
walls on the lowest level of the estate, which had become a vineyard by the 16th century,
incorporated six circular bartizans or small overhanging turrets. All of these elements
of the Manueline estate were essentially preserved during the Renaissance renovation,
which mainly affected the palace façades and the vineyard bartizans as well as including
the construction of new parts that we will name later on.

3.2. The imprint of an artistic style
The description of this major second construction phase as “Manueline” is owing to
the presence of certain architectural and also ceramic formal elements which, in our
opinion, have never received the importance they deserve. Several stone astrolabes, more
10
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characteristic of constructions from the reign of Manuel I than from the previous period,
are dotted around the estate and may be distinguishable from the modern reproductions
that accompany them. Likewise, on display in the main courtyard loggia are various
stone carvings that could well be elements from the first Manueline palace that were
removed during the Renaissance renovation in the mid-16th century (Figure 4).

Figure 4.

Part of a column of the Manueline palace (image © Associação de Colecções | The
Berardo Collection).

Lastly, the cylindrical towers that appear here and there throughout the complex provide
the basis for the most important argument of all. In the description of the estate dating
from 1631, the towers are called cubelos and meios cubelos, the diminutive form of the
medieval Portuguese word alcube. The term refers generically to a single-room space
with its own roof.8 The estate has eleven of these structures: three two-storey cubelos
belonging to the palace; two single-storey meios cubelos flanking the façade of the service
areas, situated in the forecourt; six smaller ones inserted into the lower perimeter wall;
and two more of the same type, perhaps belonging to the original Bacalhôa complex,
which have been integrated into a modern family house situated just south of the estate.9
They all have the same circular plan, cylindrical volume and semicircular or segmental
roof, decorated with peculiar radial gomos or gadroons (Figure 5).
8

The term has Islamic roots derived from al-qubba, which has Spanish versions in the word alcoba
and its diminutive alcobilla or alcubilla (“alcove” in English, but referring to a recess in the wall
of a room or garden rather than to the independent single-room space indicated above).

9

We have not been able to analyse these two cubelos in any detail and we therefore cannot be sure
of their association with Bacalhôa, although everything suggests that they date from the same
period as the ones on the estate.
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Figure 5.

North-east cylindrical tower of the Palace (image © Associação de Colecções | The
Berardo Collection).

Barring the shape of the roof, the construction type to which the eleven Bacalhôa cubelos
correspond was used in Christian defensive architecture during the Middle Ages to
accommodate spiral staircases, form defensive towers to reinforce fortified walls and
castles, or create sentry boxes for the soldiers who guarded fortresses. In general, the
entire Palace floor plan and turreted perimeter present a very military appearance,
suggesting that their author had experience in defensive architecture. The assimilation
of this type of construction in a domestic setting like Bacalhôa is easily explained by the
fact that country estates such as these were only occupied by their owners in the summer
season or on special occasions, and they therefore had to be protected for the rest of the
year against possible attacks on both the house and crops.
The most remarkable aspect of these elements is not their cylindrical volume, but rather
the expressive formal treatment of the exterior of the dome that covers them, a formula
used in military architecture during the reign of Manuel I. Some authors believe it is
inspired by Hindu architecture, which the Portuguese discovered after Vasco de Gama
(1469-1524) reached India in 1498, although this theory is invalidated by a construction
that predates that expedition. Other authors believe the inspiration to be the minaret of
the Kutubiyya mosque in Marrakech, which is certainly plausible because the Portuguese
architects of the Manueline period often visited Africa on assignments aimed to maintain
and defend their Portuguese possessions on that continent. As we mentioned earlier,
the similarity between the roofs of the Bacalhôa cubelos and those of the Belém Tower
suggests that they may have been designed by the same architect who, in this case, could
12
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have been Francisco de Arruda (?–1547); in fact, we know that around this time Arruda
visited at least Safi and Azammur [8, p. 164] and it seems that these cubelos may have
been inspired by the Islamic world. Moreover, the L-shaped floor plan of the palace
is somewhat at odds with Roman and Tuscan Renaissance construction types, which
usually have a more compact volume; rather, it seems to imitate the specifically models
from the late 15th or first half of the 16th century that can be seen in miniatures in books
from the late Middle Ages. It therefore seems possible that these constructions were built
during that period and were designed by a crown architect who was active during the
reign of Manuel I (1495–1521).
Of the ceramic panels from the Manueline estate, numerous Sevillian tiles made with
the cuerda seca (dry cord) and arista (raised ridge) techniques have survived, dating from
the late 15th or early 16th centuries (Figure 6). They are not preserved in situ but in the
storerooms at the Museu do Palácio da Bacalhôa after being discovered in the subsoil
of the palace and orchards. This suggests that they were deliberately dismantled from
the building during major works, which may well have been the following phase of
Renaissance renovations.

Figure 6.

Cuerda seca tiles manufactured in Seville ca. 1500 (image © Associação de Colecções |
The Berardo Collection).

4. BRÁS [AFONSO] DE ALBUQUERQUE AND HIS
RENAISSANCE RENOVATIONS
4.1. A humanist patron
One of the crucial reasons for the importance of this architectural complex and its tile
panels is the personality and erudition of one of its owners. However, unlike Afonso de
Albuquerque the Great (1452–1515), very little is known about his son Brás [Afonso] [9
; 10 , pp. 371-381; 11; 27, pp. 25-26] (Figure 7). What we do know is that he was born in
Alhandra, on the banks of the River Tagus near Lisbon, as a result of his father’s liaison
with Joana Vicente, an unmarried woman apparently of African (possibly Moroccan)
origin. In 1506, when his father had to leave for India, the five-year-old Brás was
entrusted to the care of his aunt, Isabel de Albuquerque, who was married to Pedro
de Silva, Count of Bastos. On 26 February of that same year, Albuquerque the Great’s
natural son was legitimised by Manuel I, and the king himself decided that the child
Studies in Heritage Glazed Ceramics
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should study the humanities with the monks of the Convent of Santo Elói10 in Lisbon, a
congregation of Secular Canons of St. John the Evangelist (commonly known as Lóios).11
In 1515, shortly before his death, Albuquerque named Brás his rightful heir and asked
the king to acknowledge his considerable services to the crown through his son. The king
acceded to this request, granting Brás permission not only to use his father’s name but to
benefit from a sizeable income and significant privileges. These revenues, plus the assets
inherited from his father and his aunt Isabel, made Brás a very rich as well as erudite man
with great influence in court circles. In 1520 he married Maria de Noronha, daughter of
António de Noronha, scrivener of the secret seal to Manuel I and elevated to the status of
Count of Linhares by John III in 1525.

Figure 7.

16th century bust presumably of Brás [Afonso] de Albuquerque by an unknown
sculptor. Museu do Palácio da Bacalhôa (image © Associação de Colecções | The
Berardo Collection).

The year after his marriage, Brás [Afonso] accompanied the Infanta Beatriz of Portugal
(1504–1538), the second daughter of Manuel I, on her journey to Italy, where she was to
meet her future husband, Charles III of Savoy (1486–1553). An account of that journey,
10 Convent of Santo Elói de Lisboa: https://digitarq.arquivos.pt/details?id=1379727
11 The convent building was badly damaged by the 1755 earthquake and the canons were
temporarily transferred to the Monastery of São Bento de Xabregas (or Enxabregas), the
Congregation’s house and headquarters located on the outskirts of Lisbon. The Monastery of
São Bento de Xabregas (or Enxabregas) is also known as Convento do Beato António, or Casa de
São Bento.
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written by García de Resende (1470–1536), was published posthumously in 1545 and
refers to the role of captain which the young Albuquerque exercised on the expedition,
although there is no mention of his supposed artistic experiences in the cradle of the
Renaissance [11, p. 495]. On his return to Lisbon, he was soon enlisted to travel to Seville
with Isabella of Portugal (1503–1539), the eldest daughter of Manuel I, who in 1526
married Charles I of Spain and V of the Holy Roman Empire (1500-1558) at the Real
Alcázar in that city. The ceremony would probably have taken place before one of the
two majolica altarpieces which Niculoso Pisano (?-1529) had painted for the Catholic
Monarchs in 1504: namely, the altarpiece in the chapel of Ferdinand of Aragon (1452–
1516), now lost but known thanks to an old description and a few loose tiles [12]. This
first contact with the Andalusian city and the chance to see the tile-clad courtyards and
rooms at the Alcázar may have further kindled the taste for ceramics that had been stirred
initially at the royal palaces in Portugal, especially the one in Sintra.
While in Seville, Pedro de Meneses (1486-?) third Marquis of Vila Real,12 another member
of the Portuguese entourage, informed John III that the young Brás [Afonso] needed
to return to Lisbon to take care of certain domestic matters. Speaking very highly of
the young knight, including his excellent handwriting, Meneses recommended that Brás
[Afonso] should be invited to write the king’s letters. The haste in returning to Lisbon
may have been motivated by the conclusion of the works at his house on the banks of the
Tagus, known today as the Casa dos Bicos [13].
Nothing more is known about Albuquerque during the 1520s, or indeed during the 1530s
and 40s. By this time he was the owner of the Bacalhôa country estate and may have
planned the first renovations. We do know that the year 1534 found him in Lisbon with
his brothers-in-law preparing a fleet to assist the besieged city of Safi in Morocco, an
expedition ultimately cancelled, and we also know that he lived in Lisbon in the 1540s as
the habitual procurer for the Casa da Misericórdia charity institution. During this period,
he must have spent a significant amount of time at Bacalhôa, supervising the Renaissance
renovations to the palace that concluded in 1554.
During these decades he would also have occupied his time studying the royal archives
in Lisbon, where he read the letters which his father had written to the king and which
enabled him to describe the feats of Albuquerque the Great in the first edition of his
Commentarios de Afonso Dalboquerque capitão geral & governador da India (Commentaries of
Afonso de Albuquerque, Captain-General and Governor of India) published in Lisbon in
1557 [14, pp. 9 - 10] (Figure 8a).
A remarkable aspect of this first publication is the frontispiece: the title is set within
a portal decorated with grotesques, candelabra and military paraphernalia, in keeping
with the Early Renaissance taste in the Iberian Peninsula that is reflected in the ornate
Hispano-Moresque tiles at his palace, although in contrast to the austere architectural
style used in the reconfiguration of the building.

12 D. Pedro de Meneses (1486-?), third Marquis of Vila Real married Dona Brites de Lara, who
inherited Bacalhôa in 1506 from her great-grandmother D. Brites, and sold the property to Brás
[Afonso] de Albuquerque in 1528.
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Figure 8.

a. - Frontispiece of the first edition of Brás [Afonso] de Albuquerque’s Commentarios,
b. - Frontispiece of the second edition © Biblioteca Nacional de Portugal, res-429-v;
res-430-v.

Not much is known about him after that date, precisely when the renovations of
the Bacalhôa gardens and orchards must have continued and when he must have
simultaneously been busy revising and expanding the first edition of his book and
preparing other writings that he mentions but presumably never published. This second
edition, corrected and enlarged, appeared two decades later, in 1576, under the title
Commentarios do grande Afonso Dalboquerque, capitam geral que foy das Indias Orientaes
em tempo do muito poderoso Rey dom Manuel o primeiro deste nome. Novamente emendados y
acresentados pelo mesmo auctor conforme às informações mais certas que agora teve. As well as
including more text, the new edition featured a different frontispiece with a more austere
design devoid of all ornamentation (Figure 8b).
The details we have of his mature years suggest that he moved in high-ranking circles
in Lisbon and had close ties with the institutions of the realm. He was an adviser to
John III (1502–1557) and on 12 December 1572 King Sebastian (1554-1578) appointed him
president of the senate in Lisbon, a position he used to undertake major improvements
in the urban infrastructure [14, p. XXXIX].
Of particular interest are the details which Albuquerque himself provides in his
Commentarios about the transfer of his father’s mortal remains. After Albuquerque the
Great died in Goa on 15 December 1515, he was buried in the city’s chapel of Nossa
Senhora da Serra, where he remained for nearly half a century [15, p. 214]. Despite express
wishes in his codicil for his remains to be sent back to Portugal, and despite the attempts
of the executor of his will, Pero Correa, to honour those wishes, both Manuel I and John
III repeatedly refused the necessary permission to transfer the body, fearful that such
an operation would weaken the Portuguese presence in its Indian possessions. After
16
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the executor died, it was the celebrated figure’s son himself who took matters into his
hands and managed to secure the long-awaited permission, finally granted by the then
queen regent Catherine of Austria (1507–1578), when his own father-in-law, António de
Noronha, was viceroy of India. We do not know the exact date of the royal permission,
but we do know that Catherine’s regency commenced on 11 July 1557. According to
Brás [Afonso]: “Some years went by without a result, so that it was necessary to have
a bull from the Pope with great excommunications to the inhabitants of Goa if they
thwarted the relocation”13 [16, p. 249]. Albuquerque tells us that his father’s remains were
transferred under the decree issued by the regent – i.e. before 1562 when she ceded the
position to her brother-in-law Henry I of Portugal (1512–1580). It must therefore have
been between 1557 and 1562 that permission was granted and the necessary alterations
could commence at the Albuquerque family grave in the convent of Nossa Senhora da
Graça, in Lisbon. Having overcome these bureaucratic obstacles, the bones of Afonso
Albuquerque reached Lisbon on 6 April 1566 and were provisionally deposited in the
Misericórdia church while the aforementioned alterations were being undertaken at what
would supposedly become his final resting place, alongside the mortal remains of other
family members. Fulfilling his father’s wishes and following the family tradition were
therefore clearly the reasons that prompted Brás [Afonso] de Albuquerque’s renewed
commitment to the Augustinian community. This involved the monks accepting a new
burial and assuming the obligation to say masses for the salvation of the souls of the
deceased patrons of the chapel in exchange for a price agreed by both parties. A month
or so later, on 19 May 1566, the remains were carried in a solemn procession from the
Misericórdia to the church of the convent of Nossa Senhora de Graça and placed in the
Main Chapel for the celebration of the funerary rites, as the son himself tells us in his
Commentarios. According to Sales, the catafalque was not only placed in the Main Chapel
for the purpose of these rites but because the grave itself was located in this privileged
space, although he offers no description of the external appearance: “In the Main Chapel
where Brás de Albuquerque, at great expense, had managed for his father’s remains
to be buried in a special grave ...” [15, p. 217, note 9].14 This location is confirmed in a
document written by Albuquerque himself that records his change of mind following
disagreements with the Augustinian community. The document forms part of his will
and although it is not dated we can reasonably suppose that he signed it in 1570. He
writes as follows: “I determined to take the Main Chapel of Nossa Senhora da Graça of the
Augustines for his and mine and my wife and daughter’s burial”.15
The alterations at the burial site mentioned in the Commentarios probably commenced
when the transfer permission was granted and the voyage from Goa to Lisbon was
organised, although, as we have already mentioned, the works at the grave had not
finished when the mortal remains reached Portugal. We do not know the exact nature
of these alterations, although they probably included the tile decoration that we can
see today in the church’s sacristy; according to the detailed analysis that has recently
13 “…passaram-se alguns annos sem o poder acabar, que lhe foi necesario aver uma Bulla do Papa
com grandes excomunhões aos moradores de Goa que o não impedissem…”.
14 “Na capela-mor onde Brás de Albuquerque, com grande despesa conseguira que ficassem em
jazigo especial …. os ossos de seu pai…”.
15 “…determinei tomar pera sepultura de seus ossos e minha e de minha moler e filha a Capella
Mayor de Nossa Senhora da Graça da Ordem de Sancto Agustinho…”. Azeitão Parish Archive,
Dossier 5, [no date]. Text extracted from the will of Brás [Afonso] de Albuquerque. Document
transcribed and kindly facilitated by the historian Ruy Ventura.
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been conducted, the tiles are signed with the personal monogram of the tile painter João
de Góis [4, pp. 47-66]. As suggested in that study, the tiles at Nossa Senhora da Graça
feature iconographic details that reveal their funerary theme and they may therefore
be the remains of the tiles that clad the wall of the Albuquerque funerary chapel. If the
tiles that we see today in the sacristy, recomposed, are indeed the ones we suspect, it is
reasonable to assume that they would have already been in situ when the funerary rites
were celebrated following the arrival of the mortal remains in May 1566, the terminus
ante quem to date them. It is somewhat more difficult to establish the terminus post quem
date, although it is logical to assume that the commission was probably issued once
the royal and papal permissions for the transfer had been granted, between 1557 and
1562, by which time, incidentally, João de Góis was already in Lisbon [17]. News of these
permissions may explain the correlations detected in recent analyses [to be published]
between some of the tiles at Nossa Senhora da Graça and certain tiles at the Bacalhôa estate
which, like these latter tiles, may have been made around 1565 or very shortly after that
date if, as we suppose, the chapel renovations were completed in 1566.
Although the remains of Albuquerque the Great lay at Nossa Senhora da Graça for nearly
seventy years, his son’s relationship with the convent appears to have been considerably
briefer and less reposeful. In the document quoted above, Albuquerque alleges the
breach of certain obligations by the Augustinian monks and severs his commitment to
the order, stating his decision to install the new family pantheon in the church of São
Simão in Azeitão, which he himself had committed to rebuilding from scratch around
1568, publicly assuming this commitment in 1570.
We know from the inscriptions in the sacramental records at São Simão that it was
there that his own mortal remains were buried; the same books also record the births,
marriages and deaths of the successive owners of his estate and, finally, the arrival of
his father’s remains in 1635. This detail provided by Sales is confirmed by another text
from the 17th century related to the Main Chapel at Nossa Senhora da Graça, which reads:
“These bones are no longer in this chapel, they were given to D. Jorge Manuel, son of D.
Jeronimo Manuel, by nickname o Bacalhau, and it is said that he took them to Azeitão”
[15, p. 217, note 9].16
If, as seems plausible, the tiles of João de Góis originally clad the wall of the place where
the remains of Afonso de Albuquerque were laid to rest, it is more than likely that they
were dismantled between 26 August 1633 and 22 June 1637. On the first of those dates
the Augustinians terminated the contract they had signed seventy years earlier with his
son, and on the second date they signed a new contract ceding the patronage rights of
the Main Chapel to the heirs of Diogo de Meneses (1553-1635) 1st Count of Ericeira [15,
p. 226]. The tiles depicting the Albuquerque coat of arms were probably destroyed, while
the ones featuring grotesques may have been reused for purely ornamental purposes to
decorate a different space at the convent [4].
Lastly, there is an aspect about the personality of Brás [Afonso] de Albuquerque that we
must not forget: his intense relations with the Spanish court. This may partly explain
the presence at Bacalhôa not only of Hispano-Moresque tiles made in Seville, something
found in numerous Portuguese buildings, but especially and more exceptionally the
16 “Ja estes ossos não estão nesta capela, entregaronse a D. Jorge Manoel, fº de D. Jeronimo Manoel,
o bacalhao de alcunha que dizem os levou pª Azeitão…” Azeitão Parish Archive, Dossier 5, [no
date]. Text extracted from the will of Brás [Afonso] de Albuquerque. Document transcribed and
kindly facilitated by the historian Ruy Ventura.
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presence of Castilian majolica tiles. The Albuquerque family’s ties with Castile dated
from the Middle Ages. When writing about his coat of arms and the origin of his surname,
Albuquerque mentions his ties with the Portuguese nobility as well as with the noble
families of Castile and León, and he maintained that sense of belonging to an Iberian elite
until his dying days. According to Rasteiro, Albuquerque may well have met Cristóvão
de Moura in Azeitão (ca. 1536–1613), in the years when the latter’s sister, Francisca de
Távora, wife of Álvaro de Sousa, lived at the nearby Alcube estate [1, p. 51]. We know
that during the reign of Philip II, Cristóvão de Moura was not only responsible for the
diplomatic relations between Spain and Portugal but a staunch defender of Philip’s
dynastic rights to the Portuguese throne and his plan to unify the two kingdoms, which
had also been the aim of his grandparents, the Catholic Monarchs, in close collaboration
with Manuel I. Married to Margarida Corte-Real (1547-1610), Moura had been living
at the Spanish court since 1554, although he made frequent journeys to Portugal. Our
analysis of Moura’s letters to Philip II at the end of the 1570s confirms Rasteiro’s suspicions.
Thanks to these letters, we know that he met frequently with Albuquerque and that the
two joined forces to promote Philip’s cause [18, pp. 221, 252, 617, 649]. Moura was a
member of the Council of Portugal at the court of Philip II of Spain, and in 1594 Philip
appointed him sumiller de corps and gave him the title of Count of Castel Rodrigo; Philip
III subsequently elevated him to the status of marquis and then viceroy of Portugal. In
fact, the Portuguese and Spanish nobility maintained intense contact before and after the
union of the two crowns in 1580, just as they had in previous centuries [19, pp. 67-100].
Brás [Afonso] de Albuquerque and those who bore his surname after his death, like the
Noronhas, Counts of Linhares, and the Meneses, Marquises of Vila Real, all related to his
first wife, formed an active part of the wide circle of Portuguese nobles who, united and
led by Moura, favoured the dynastic rights of Philip II over those of other candidates.
Albuquerque’s ties with the Spanish court were maintained by successive owners of his
estate until the latter days of Habsburg Portugal. The split between the two kingdoms
in 1640 surprised Jorge Manoel de Albuquerque receiving the title of Count of Lavradio
from Philip IV of Spain, which obviously, on his return to Portugal, was not confirmed
[1, pp. 60-61].
Loureiro has suggested that it would be worthwhile to undertake “a re-analysis of his
position as a supporter of Philip II of Spain’s claims to the throne of Portugal, which has
been seen in a somewhat anachronistic way by Portuguese historiography” [10, p. 15]17.
In fact, the political dimension of this episode is neither inconsequential nor anecdotal in
this project. Quite the opposite: it could shed important light on certain parallels between
the Bacalhôa architecture and the evolution of this art at the court of Philip II, as well as
revealing the reason for the correlations detected in the tiles. It is likely that the fall from
grace of Albuquerque’s descendants indirectly favoured the conservation of the Bacalhôa
estate which might otherwise have been drastically renovated in the Baroque age, like
the residences of the Portuguese noble families that supported the rival cause.

4.2. The palace renovation and the evolution of its tiles
As confirmed by the Casa dos Bicos, the architects of the early 16th century were bilingual,
at least in their artistic language, because they were able to design in the style derived
17 “… uma reanálise à sua posição como apoiante das pretensões de Felipe II de Espanha ao trono
de Portugal, que tem sido encarada de forma algo anacrónica pela historiografia portuguesa.”
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from the Late Gothic as well as in the style that we now call Renaissance.18 However, the
hypothesis that Francisco de Arruda (?–1547) or another, unidentified architect of his
generation was able to combine both styles with the fluency we see in this monument is
somewhat difficult to defend, not least because the “Roman” style observed in general
at the Bacalhôa estate does not belong to the early phase of the Renaissance which in
Portugal followed the “Manueline” style, but is a more evolved version of classicism.
We can therefore surmise that for the aggiornamento that he carried out at his palace in
the middle of the century, Albuquerque hired the services of a younger architect than
Arruda, fully trained in the mature Roman language. Pedro Flor has associated the works
at Bacalhôa with Arruda’s son, Miguel (?–1561), which is a plausible possibility [21, p.
77]. Even so, we should not rule out Diogo de Torralva (1500–1566), Francisco’s son-inlaw and successor in his post as head of royal works, especially the ones carried out in
the Alentejo region. In fact, Torralva witnessed a certain transition from the Renaissance
style to Mannerism, a change that recalls the perceptible differences between the Lisbon
Loggia of the Palace, with its more archaic features, and the elements designed for the
Courtyard, Boxwood Garden and Pleasure House (Figures 10 and 12). Except for the
Lisbon Loggia, the other Renaissance renovations and constructions appear to have been
designed in the same language and possibly by a single architect, even though they were
carried out in successive stages.
The classicist renovation of the palace architecture was completed in 1554. This is
confirmed by the inscription engraved in Roman capitals on the Arrábida breccia plaque
that adorns the classicist portal that was carved for the main entrance to the estate. The
text offers no doubt about the promoter of the work and its importance: ALFONSUS
ALBUQUERCUS ALFONSI MAGNI INDORUM DEBELLATORIS FILIUS-SUB JOANNES
III PORTUGALIAE REGGE CONDIDIT- ANNO MDLIIII, which translates as: Made by
Afonso de Albuquerque, son of Afonso the Great, conqueror of India, during the reign of John III,
King of Portugal. Year 1554.19
We do not know if Francisco Arruda was responsible for the overall design of the
Manueline estate soon after 1528, but Albuquerque probably embarked on the Renaissance
renovation after Arruda had passed away, i.e. after 1547. Although the wishes of the
erudite owner played a part, the stylistic redefinition of the building clearly reflects
the intervention of a new architect. To avoid aesthetic disharmonies with the existing
structures, the architect of this renovation had to remove all the Manueline openings
from the original façades and replace them with new designs. Their arrangement on the
external surfaces would have obeyed a new criterion based on symmetry, uniformity and
austerity, deliberately eschewing the asymmetry, variety and decorative exuberance of
18 Other master builders from Southern Portugal or nearby Andalusia were even able to design
“a lo mosaico” or “a lo morisco”, in other words in the language that we now call “mudéjar”, an
aesthetic closely related to certain Portuguese buildings [20].
19 Inscriptions of this type mentioning the name of the promoter, the date and the highest ruling
authority were always engraved in the Renaissance to commemorate the completion of a new
building or major renovations to an existing building, in keeping with a deep-rooted Roman
tradition dating from antiquity. The location of this particular inscription indicates that at least
the works that affected the palace were completed that year. The Latin verb “condere” used
in the text means “build”, “form”, “create”. It is difficult to explain the use of this word for
works in which, as suggested by Rasteiro, the promoter merely added tile panels to the existing
structure. Rather, we can infer that this patron promoted the overall renovation of the palace
and possibly the buildings scattered around the estate.
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the previous period. Rasteiro, who had the opportunity to examine the palace’s denuded
walls in great detail, bears witness to this transformation. Three paragraphs from his
work provide evidence of these signs that were subsequently concealed by render20 [1,
p. 20].
Other indications that this was the case are still visible today. For example, on the ground
floor of the palace façade that opens onto the Boxwood Garden, the right-hand side of
the entrance door is flanked by a large basket-handle arch, made of limestone, which
was blocked up during the new configuration of openings. This means that not only the
corner towers but a large section of the palace walls we see today must have belonged to
a structure that predates the Renaissance renovation. Apart from these items of evidence,
we cannot know for sure how much of the second stage of works was reused in this third
stage.
The radical modification of the entire palace must have involved removing all the cuerda
seca and arista tiles from the Manueline building. This may well explain why none of
those tiles datable to the late 15th or early 16th centuries clad the palace today and are
instead located in the museum storerooms after been recovered when the subsoil near
the building was disturbed.
Despite the fact that the tiles from the Bacalhôa Palace and estate are not documented or
dated, except for a single panel of majolica tiles depicting the biblical episode of Susanna
and the Elders, mentioned below, we are working on the assumption that most of the
ones made with the arista technique that we see in the palace and parts of the gardens are
subsequent to the Manueline building and prior to 1554 when the important Renaissance
works were finished at the palace. These are the tiles that must have formed the initial
panels of the Renaissance renovation of the architecture, completed that year.21 All the
arista tiles from Seville display the patterns of the conventional repertoire we see in many
Portuguese and Andalusian monuments.
There are no known majolica tiles of local production in Portugal before 1554, although
Juan Flores himself may have arrived in Lisbon around that time as we know from a
document of 1555 [22, pp. 102-103] and soon after that year João de Góis arrived there
too [17]. We know that Flores had been mentioned in a document of 1551 as absent
from Antwerp [23] and we suppose that it is on that date that he arrives in the Iberian
Peninsula. We do not know of any works by these artists from such an early date. The
first work by Flores that we know of is located in Spain and dates from 1559, when he
was already living probably in Plasencia (Cáceres); we cannot be sure of the date of any
work by De Góis. The only dated majolica tiles at Bacalhôa bear the year 1565 and are
located on the panel of Susanna and the Elders that decorates the central room in the
20 The fall of the render of the northern tower has uncovered a large window with a semicircular
lintel, which is completely different from the others and shows that the tower has been
restored and modified (A quéda do reboco da torre septentrional descobriu uma janella ampla e de
verga semicircular, que destoa completamente das demais e mostra que a torre foi restaurada e soffreu
modificação). He then goes on to say: Below, one can see a door of the same shape, which
communicated the tower with the ground floor of the palace (En baixo divisa-se uma porta de
iguaes fórmas, que communicava a torre com o pavimento terreo do palácio); and then: Other vestiges
appeared attesting changes to the primitive building (Outros vestigios foram apparecendo
indicativos de alteraçôes na primitiva edificação).
21 We do not know whether the rooms on the ground floor that have bare walls were originally
clad with tiles.
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Pleasure House. Other tiles that share characteristics with this panel are found elsewhere
in the Pleasure House as well as in the Palace, although their installation is more closely
associated with others that have similar motifs but different qualities. This suggests that
the majolica pattern tiles and panels in the Palace, Pleasure House and India House were
made by a team of different potters and probably over a short space of time. We believe
that the group of tiles attributable to Juan Flores dates from the years 1564, 1565 and
1566 and some other tiles attributable to his team could date a few years later [3]. The
analyses undertaken reveal that the production method employed varied, and in fact we
find several types of supports, glazes and firing systems [2], as well as different qualities
of artistic execution. However, we are not in a position to determine chronologies of
productions with characteristics other than those corresponding to the brief period
indicated. Here, we will only differentiate between two groups of tiles according to
whether they were made in Portugal or Spain, but we will not assign specific dates.22
One of the groups comprises tiles imported from Castile, probably from Talavera de la
Reina (Toledo), which were only installed on the ground floor of the palace, specifically
in the north sector and maybe in the Lisbon Loggia. A second group was installed in
the Lower Oratory, in the Boxwood Garden and in the rooms on the piano nobile. All the
tiles in this second group were made in Portugal, although some of them would have
been painted on biscuits imported from Spain. Since the tiles in both groups are mixed
haphazardly in these buildings, for greater clarity in their description we will follow
a topographical order, specifying the phase and group to which the tiles in each place
supposedly correspond.
The ones imported from Seville prior to 1554 belong to two well-known genres in the
productions of that city: monochrome, white, green, honey-coloured and blue glazed
tiles (Figure 9), and Hispano-Moresque polychrome arista and cuerda seca tiles.

Figure 9.

Bench on the north façade of the palace (image © Associação de Colecções | The
Berardo Collection).

22 By “made in” we mean the place where they were glazed, painted and fired. The procedure for
majolica tiles and the style of their decoration were imported from Flanders, where they had
been established by Italian artists. Both João de Góis and Juan Flores were Flemish artists who
settled in Portugal and Spain, respectively, and developed their known work there. Genuinely
national production of painted majolica would arrive with the generation that followed these
pioneers.
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We do not know if the installation in the palace of the majolica tiles that interest us here
meant that the pre-existing Hispano-Moresque tiles had to be dismantled, as certain signs
appear to indicate. If that was the case, it would be logical for the arista tiles displaced
in this operation to have been reused in subsequent panels in the gardens and orchards,
and that would explain their presence around the rest of the estate where we frequently
find them alongside majolica tiles with a different provenance and presumably dating
from a later period. This reutilisation is not incompatible with the fact that tiles of this
type probably continued to be imported from Seville after 1554, as suggested by the
arista tiles decorated with patterns unique to Bacalhôa that reveal certain correlations in
their designs with the majolica ones in the pavilions at the estate, presumably installed
a decade later.
The truth is that the Bacalhôa estate is the Portuguese monument that best documents
the transition from the Hispano-Moresque tile to the majolica variety, a phenomenon that
occurred simultaneously in Portugal and Spain in the mid-16th century. Of an aesthetic
as well as technical nature, this transition was related to broader changes that affected
architecture and the other arts. An initial Renaissance, still influenced by the techniques
and aesthetics of the Late Middle Ages (Manueline or Early Renaissance architecture with
Hispano-Moresque tile panels), gave way to a second Renaissance (classicist architecture
covered with majolica tiles). A very early example in Portugal was the renovated palace
of Vila Viçosa for which it was necessary to import the tiles from Flanders in 1558. Since
the renovations at the Bacalhôa estate took place in the latter years of the first half of the
century and early years of the second half, it is expectable that the building should reflect
this cultural paradigm shift. In view of the absence of documentation and concrete details
confirming how this transition took place, we will attempt here to provide a provisional
explanation based on the aesthetic analysis of the tiles and the relevant analytical tests.

4.2.1. Ground floor
It is interesting to note in this respect that in the mid-16th century, Albuquerque developed
new artistic preferences more in keeping with the times, initially in architecture but soon
after in tiles as well. If, as we suppose, most of the palace had been clad around 1554 with
Hispano-Moresque tiles, from middle of the 1560s majolica tiles began to appear in the
linings, especially in the grander parts of the building (Figure 10). On the ground floor
of the palace two splendid areas denoting the high status of the owners were clad with
the new type of tiles: the Coat of Arms Room (Figure 11) and, almost certainly, its natural
spatial extension in the Lisbon Loggia (Figure 12).
The tiles in both spaces presumably date from 1564–65, like the ones in the Pleasure
House. They were probably designed and, in part, executed by the aforementioned
Flemish artist who had come from Castile, known in Spain as Juan Flores (1520/24-1567).
This ceramic artist was the master tile painter at the court of Philip II of Spain, and
between 1562 and 1567 he lived in Talavera de la Reina (Toledo) by order of the king. A
few years ago, the most notable majolica azulejo panels and patterned tiles in Bacalhôa
were attributed to him [24]. The Flemish painter must have designed these two patterns
(Figures 13 and 14) for the palace, although different qualities are perceived in the
execution of the type in Figure 14, suggesting they were executed by at least two different
painters.
Fortunately, the tiles in the Coat of Arms Room have been preserved in situ and display a
simple, elegant and graphically striking ferronnerie design (Figure 13).
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Figure 10.
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Plan view of the ground floor of the Palace (image: Ana Cláudia Sousa © Associação
de Colecções | The Berardo Collection).
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Figure 11.

The Coat of Arms Room still retains its original ceiling with the Albuquerque arms
(image © Associação de Colecções | The Berardo Collection).

Figure 12.

The north façade with the Lisbon Loggia (image © Associação de Colecções | The
Berardo Collection).

Tiles with a different pattern but a similar date and attribution probably clad the bare
walls we see today on the ground floor of the Lisbon Loggia. Numerous examples of
this splendid second design (Figure 14) have been preserved, albeit scattered around
different places, and they comprise at least two different groups: some of them must
have been imported and executed at Flores’ workshop, while the other type displays
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characteristics that point to a Portuguese origin. These latter tiles imitate the pattern of
the previous ones but with different results, probably due to the use of Portuguese clay
and execution by a less able painter. Today, tiles with this pattern clad the front of the
three drinking troughs in the courtyard that were built in the 20th century in the same
design as the original trough, nowadays clad with arista tiles. This same pattern was also
used in the claddings for some of the benches and flowerbeds that line the paths leading
to the Pleasure House and the India House, four large panels in Rooms 2 of the Pleasure
House, a panel in the Museu Nacional do Azulejo, another in the Museu Berardo Estremoz,
and yet another in the Museu do Palácio da Bacalhôa, all of the tiles originally from the
estate.

Figure 13.

Patterned tiles applied at the Coat of Arms Room (image © Associação de Colecções
| The Berardo Collection).

Numerous fragments bearing the same pattern are also held in the storerooms of the
estate Museu. The combined surface area of all of these tiles would be sufficient to cover
the three walls in the Lisbon Loggia. That prominent location would be consistent with
the complexity and beauty of the pattern of these tiles, nowadays unfortunately scattered
around secondary places that contradict the sophistication of their design.

Figure 14.
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Patterned tiles possibly once cladding the Lisbon Gallery and now scattered (image
© Associação de Colecções | The Berardo Collection).
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It is also highly likely that the allegorical River God panel of the Tagus (Figure 15),
nowadays held in the Museu, originally adorned the centre of the main wall in the
ground floor of the Lisbon Loggia, coinciding with the axis of symmetry of the central
arch. The two most important spaces at the estate – the Lisbon Loggia and the central
room in the Pleasure House – would therefore have paid symbolic tribute to the great
river. The technical characteristics of the tiles on this allegorical panel also suggest that
they were imported from Castile.

Figure 15.

River God panel of the Tagus, maybe once applied in the Lisbon Gallery and
nowadays, much restored with new tiles, held at the Museu do Palácio da Bacalhôa
(image © Associação de Colecções | The Berardo Collection).

On the same ground floor, at the south end of the wing overlooking the Boxwood Garden,
is a small space that was also clad with patterned tiles painted in majolica, although
probably designed and executed by a different author from the aforementioned tiles.
This tiny space still displays a magnificent classical cornice, carved and polished in
breccia from the Sierra de Arrábida, which once probably supported a stucco vault or a
painted and gilded wooden ceiling, now lost, of a similar quality to the one we still see
today in the Coat of Arms Room (Figure 11). The only original tiles still in situ are the
ones that clad the jambs and threshold and the ledge of the window through which light
enters from the garden (Figure 16). All the other tiles are nowadays scattered around the
estate, including on two benches in the Boxwood Garden, but in a sufficient quantity to
suggest that many of them came from this space which we are provisionally calling the
Palace’s Lower Oratory23.
Adjacent to this supposed oratory is the exit leading to the Boxwood Garden. We do
not know what it looked like in the Manueline period, nor do we know the appearance
it acquired following the Renaissance renovation. In those days, it would have been
more enclosed due to the two palace wings and the two high walls on the west and
23 The small size of this space and the use of sumptuous Arrábida breccia in its cornice, as well as
the need for an oratory independent of the intimate and private one located at the end of the
main room on the top floor, allow us to presume that this would be the most suitable place for
the oratory that would be used by the rest of the family and possibly by guests.
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Figure 16.

Window of the Lower Oratory
with its original patterned tiles
(image © Associação de Colecções
| The Berardo Collection)

Figure 17.

Side of a bench in the Boxwood
Garden lined with HispanoMoresque tiles (image ©
Associação de Colecções | The
Berardo Collection).

south sides, respectively. Of these, only the south wall is extant today; the other one was
demolished, possibly in the 18th century to afford views from the garden of the apple
orchard, Pleasure House and lake. The fountain in the middle of the garden, the four
brick-paved paths lined with tiles and another four minor paths that formed the crossing
would all have existed in 1554. Remains of the paving from these paths are nowadays
held in the museum storerooms.
The ceramic claddings in this garden have been renovated on numerous occasions.
The only remaining Hispano-Moresque tiles, as well as the aforementioned paving
fragments in the storerooms, are thought to be a handful of arista tiles that clad the
sides of some of the benches (Figure 17) and the side of the Rape of Europa panel on
the water tank. Since they are found in semi-hidden places, it would appear that these
claddings, which probably existed before 1554, were not replaced in 1565 either by the
new Portuguese majolica variety that covers the water tank used to irrigate the garden, or
by the enxaquetado (chequered) tiles that clad the fronts of the three benches.
A panel depicting The Rape of Europa surrounded by border tiles with egg-and-dart motifs,
decorates the top of the tank. The panel on the front of the tank displays three mascarons,
while the edges are protected with egg-and-dart alizares (dihedral frame tiles), painted in
green, and border tiles with polychrome ironwork motifs (Figure 18). These tiles will be
discussed in more detail in another paper.
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The Portuguese enxaquetado (chequered) tiles that clad the fronts of the three benches
may date from as early as 1565 or from a later date, which is certainly possible because,
according to what is known today, this type began to spread around 1580. The claddings
of the bench seats, made of Portuguese majolica tiles from the Lake Wall and the nearby
Lower Oratory, correspond to a more recent renovation, perhaps undertaken during the
works in the 20th century (Figure 19).

Figure 18.

The water tank in the Boxwood Garden. The Rape of Europa in the top panel and
three mascarons in the bottom panel (image © Associação de Colecções | The
Berardo Collection).

Figure 19.

Boxwood Garden bench (image © Associação de Colecções | The Berardo
Collection).
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The sides of the entrance staircase on the main façade of the palace were clad with arista
tiles. In this case one of the two patterns used is not the traditional Sevillian type but a
new design, probably made especially for Bacalhôa, which greatly resembles the pattern
of the majolica tiles in the Coat of Arms Room, attributable in their design to Juan Flores.
This apparent correlation suggests that the same hand authored the pattern, which dates
them to around 1564–65, like the other arista tiles unique to Bacalhôa (Figure 20).

Figure 20.

Arista tiles of an exclusive pattern for Bacalhôa, cladding the sides of the entrance
staircase on the main façade of the palace (image © Associação de Colecções | The
Berardo Collection).

4.2.2. Top floor
The elements that lend a modern appearance to the palace exterior are the new façades,
and in particular the doors and windows whose outer edges are decorated with tiles that
follow two different criteria. On the façades overlooking the Boxwood Garden, flat blue
and white tiles with green verduguillos (narrow border pieces), surround the doors and
windows. On the north façade, we see this same model on the integrated benches and in
the green and white tiles around the ground-floor windows. However, the balconies on
the top floor are surrounded by arista tiles that belong to one of the other models made
especially for Bacalhôa. This suggests that the renovation was carried out around 1565,
the date to which we attribute these latter tiles (Figure 21).
During the Manueline period, the main rooms in palaces had large and very ornate
geminate windows, like the ones we see at the royal palaces in Évora and Sintra, but
during the reign of John III openings became more numerous and rectilinear in design,
with a rhythmic distribution along the façade and devoid of ornamentation except for
simple, classical moulding.
The openings on the ground floor are doors in the main façade and small rectangular
windows on the other façades, providing light and ventilation for the service areas.
However, the piano nobile has floor-to-ceiling balconies instead of windows, with
wrought-iron rails to afford views of the landscape. At the time, these vertical openings
were novel features, borrowed from Italian models that reached the Iberian Peninsula
along with a new sensibility towards enjoyment of picturesque scenery. The main rooms
on this floor have two balconies, whereas all the bedrooms have a single balcony, except
30
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for the one at the corner that has two. All
the balconies are distributed evenly across
all four façades of the building, lending
an exterior uniformity and symmetry that
was lacking from most of the palaces built
during the previous reign. Furthermore,
to enhance the appearance of the two
exterior façades, all the balconies
were surmounted by a small niche for
sculptures, nowadays lost.
The architect of the Renaissance renovation
favoured another feature borrowed from
Italian models: the loggia or colonnaded
gallery. The most monumental loggia
created at the Bacalhôa estate is the socalled Lisbon Loggia on the north façade,
facing the old, robust section of the
medieval palace (Figure 10). The ground
floor of this loggia has three large semicircular arches resting on square-section
Tuscan pillars. It is connected to the
Coat of Arms Room, a space for social
representation that would have been used
not only by the family but by visitors
and guests as well. With its handsome
vistas and proximity to the kitchens but
distance from the private quarters of the
palace, this may have been a place to
organise receptions and banquets with a
small number of guests. Maybe for that
purpose, it has an exquisite gilded ceiling
decorated with the family coat of arms
and a majolica wainscot panel.
This façade was the only one that could
be seen from the outside by anyone
approaching the estate, which perhaps
explains why it is the only one whose
spandrels are decorated with four
medallions featuring two male heads Figure 21. Detail of the north façade of
and two female ones, carved in the ashlar
the palace (image © Associação
de Colecções | The Berardo
stones themselves. Two of them have
Collection).
traditionally been identified as portraits
of Don Fernando and Dona Brites, while
the other two are thought to represent Don Brás and Dona María, although we do not
know this for sure because there are no reliable portraits of these figures. Their facial
features denote the typical style of the second quarter of the 16th century. The attribution
of this loggia and the busts has been discussed by different scholars [8, p. 182; 21, pp.
78-79].
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Figure 22

Top: sketch of the west façade with the River Gods Loggia; bottom: north façade
with the Lisbon Loggia (image: Ana Cláudia Sousa © Associação de Colecções | The
Berardo Collection).

The other two galleries in the palace are very similar themselves but different altogether
from the Lisbon Loggia (Figures 12 and 22 bottom). The first one, which the visitor
perceives on entering the courtyard, is the long colonnaded loggia opposite the palace
façade. The second one opens on to the interior garden and has same orientation, which
means that it receives the sun in the afternoon and is more comfortable to use in winter.
This second loggia has six slender arches and the walls display a wainscot panel formed
by a pattern of polychrome arabesque motifs and five panels depicting river allegories
(Figures 22 top and 28). The exit on the south side leads down to the garden, while
another door opens on to a small room decorated with the same type of patterned tiles
that we see in the Lisbon Loggia. Nowadays, this room is accessed as well from the main
bedroom through a door that was opened around 1940. At the north end, leading to the
main room, is another symmetrical space with a wainscot panel of enxaquetado tiles.
As we have already mentioned, these two loggias reveal a different language from that
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of the Lisbon Loggia lacking figurative ornamentation. In the loggias of the courtyard
and the garden, as well as in all the openings on the palace façades, we discern the initial
versions of the purist language that prospered in the Iberian Peninsula from the mid16th century and was particularly ground-breaking in Portugal, a contemporary of the
architecture which Juan Bautista of Toledo (1515-1567) and later Juan de Herrera (15301597) practised in Castile in the works promoted by Philip II.
The Renaissance architecture that influences the forms at the Bacalhôa estate may be
related to the repercussions on Iberian architecture of the treatises that were published
in Italy in the 16th century by Sebastiano Serlio (1475-1554), Giacopo Barozzi da Vignola
(1507-1573) and Andrea Palladio (1508-1580). All of these authors followed the trail
left by another Italian artist, a pioneer of unornamented classicism: Donato Bramante
(1444-1514). Of particular significance in this respect are the works in Rome dating from
the end of his life, when he designed San Pietro in Montorio (1502) and the cloister
of Santa Maria della Pace (1504). What is striking about these works at the Bacalhôa
estate is their early date, because they were built in the first half of the 1550s. We must
therefore consider the austere, classicist Bacalhôa architecture as a pioneering experience
that preceded the works built a little later in Portugal and described by their first great
scholar, George Kubler, as “plain architecture” [25].
Although we have no documentary proof about its initial state, the fragments of windows
and colonettes displayed in the courtyard loggia suggest that the Manueline palace had
its own piano nobile. Modern works have completely altered the spatial distribution of the
present-day ground floor of the Bacalhôa Palace, where once separate rooms overlooking
the courtyard now form a continuous space conducive to the museum itinerary. This
explains why the façade that gives on to the courtyard still has six doors on the ground
floor, even though some of them have now been closed off.
However, unlike the ground-floor alterations, the modern-day layout of the rooms and
corridors on the top floor must be very similar, except for a handful of specific details, to
the configuration it acquired after the renovation that was completed in 1554. This fact is
confirmed by a document from 1631 which mentions a total of eighteen spaces, the same
number today if we disregard minor easily identifiable changes. The document mentions
five types of spaces [1, p. 62]: main rooms or halls (salas),24 antechambers (antecamaras),
bedchambers (camaras),25 retrochambers (recámaras)26 and retretes.27 (Figure 23).

24 We find very clear definitions about the use of these domestic spaces in the work by Alonso de
Covarrubias Tesoro de la lengua castellana o Española…, Madrid, 1611. The simultaneous use in
Portuguese and Spanish of the terms indicated and the almost contemporaneous date of this
Castilian dictionary makes me suppose that the meanings of such terms would be very similar
in both kingdoms [26]. For example, the term “sala” (“main room” or “hall”) is defined as the
“large space which the lord of the manor uses for negotiations” and “often eats there on public
feast days” (26, p. 167).
25 The word “cámara” (“chamber”) is defined in the same dictionary as: “...private space, beyond
the hall where the Lord sleeps” (26, p. 123).
26 The same dictionary defines “recámara” (“bedchamber”) as “…the room that is behind the
chamber where the Lord sleeps … or ... where the waiter keeps his dresses and jewelry” (26, p.
156).
27 The term “retrete” (lavatory?) is defined as “the smallest and most private room in the most
secluded part of the house” (26, p. 161).
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Figure 23.
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Plan view of the piano nobile of the Palace (image: Ana Cláudia Sousa © Associação
de Colecções | The Berardo Collection).
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The bedchambers tend to adopt a square plan, while the halls are rectangular; the retretes
are here circular, being located in the towers. Unfortunately, none of the original ceilings
on this top level have survived and, apart from one space, we are not sure if the other
current pavements are those described in 1631 as enladrilhados (brick tiles), a term that was
often used to refer to fairly elaborate models that sometimes included olambrillas (small
tiles). The floor plan shows three halls of different sizes and uses, and four bedrooms of
varying dimensions.
The tile panels in the rooms on the piano nobile correspond to two different designs and
places of production. One type comprises Hispano-Moresque glazed or arista tiles, made
in Seville, which must have been installed during the works that were completed in
1554. A second type corresponds to the majolica tiles that appeared after 1565, made in
Portugal.
The two main halls and one of the four smaller ones have wainscot panels of flat glazed
tiles that adopt a grid pattern surrounded by verduguillos and tiny olambrillas positioned
obliquely. This was a very popular pattern in Seville during the first half of the 16th
century, from which there are examples at the Real Alcázar in that city and at the
Alhambra in Granada both sets documented as Sevillian productions made by the Polido
family workshop. The tiles in both halls are white, but in the entrance hall the verduguillos
are green and blue and the olambrillas are amber-coloured (Figure 24). By contrast, in the
main hall in the north wing and one of the rooms adjacent to the River Gods Loggia the
colour palette is more restrained because there are no amber tiles.28 Another two rooms
that form part of Lodgings 3 and 4, respectively, have wainscot panels of glazed white
and green tiles.

Entrance Hall (1.6)
It may come as some surprise to discover that the rooms of a rich house such as this
palace owned by the Albuquerque family should have such simple and relatively lowheight wainscot panels like the one we see in the Entrance Hall on the piano nobile, but
we must remember that the walls in these rooms would have been adorned with large
Flemish tapestries depicting different stories and legends, as was customary among the
ruling classes in those days.
The enxaquetado or chequered wainscot panels in Bacalhôa may well have been the first
manifestations of this model that would become so popular after 1580 and would explore
other more complex geometries at the beginning of the 17th century.
However, while the tiles in the halls are of this simple variety of Hispano-Moresque glazed
tiles, the ones that form the wainscot panels in some of the lodgings (Figure 25) and in the
River Gods Loggia (Figure 28) are majolica tiles manufactured in Portugal. A detailed visual
analysis produces the impression that some of them have undergone significant alterations,
although the photographs that predate the major works carried out in 1937–40 confirm that
the distribution we see today already existed before that date. The painted patterned tiles on
the wainscot panels therefore coincide with the two most important spaces, indicating that
they were greatly valued and almost certainly more expensive. The only space on the top
floor that contains several figurative panels, as well as the patterned tiles, is the River Gods
Loggia, which is connected to the Master Lodging, the Entrance Hall and the Main Hall.
28 The fireplace in this room is modern and was made during the renovations carried out in 1937–
1940.
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Figure 24.

Enxaquetado wainscot at the entrance hall of the piano nobile (image © Associação de
Colecções | The Berardo Collection).

Lodging 1 (1.11)
A door on the left-hand side of the Entrance Hall leads to Lodging 1 or the master
bedroom, the largest of these spaces and therefore probably used by the pater familias.
It comprises an ante-chamber, the bedchamber itself and an oratory. The ante-chamber
and bedchamber are decorated with two intertwined blue and polychrome arabesque
motifs surrounded by a glyph frieze. But while these wainscot panels therefore use only
three patterns, they display a disconcerting variety of qualities and colours. Although all
the tiles look old, the lack of homogeneity suggests that they may have been restored on
several occasions or reapplied from other locations (Figure 25).
The round retrete in this main lodging, originally the oratory and now a bathroom since
the modifications introduced in the 20th century, does not have a wainscot panel but has
preserved the floor tiles, the only ones at the Bacalhôa monument that remain in situ.29
They display the Mudéjar tradition with a highly complex star pattern composed of white
and blue pieces in two different shades.30 The presence of Portuguese tiles alongside
29 Although these maybe the only extant floor tiles, we have been able to confirm that many other
spaces had floor tiles because a considerable number of the pieces nowadays preserved in the
museum storerooms have the characteristic signs of wear and tear associated with this use.
30 The results of the analyses carried out on several pieces, showed that some of them are of
Portuguese manufacture and others are Sevillian so it is risky at this moment to decide whether
it is a Portuguese Mudéjar pavement integrating Sevillian pieces, or a Sevillian pavement
integrating Portuguese pieces. Further analyses of more pieces from this set would be necessary
in order to establish its origin with greater certainty. In case of being a Portuguese pavement
it would be of enormous interest because no other examples of this type are known at the
moment.
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Figure 25.

Wainscot panel of patterned majolica tiles as used in the Lodging 1 (image ©
Associação de Colecções | The Berardo Collection).

Figure 26.

Pavement of the oratory of the Lodging 1 (image © Associação de Colecções | The
Berardo Collection).
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imported ones casts some doubt on the exact time span, but in general they can be dated
to the second half of the 16th century (Figure 26).

River Gods Loggia and annexes (1.9; 1.15 and 1.16)
The Lodging 1 was connected in the 16th century by a corridor – today transformed into a
bathroom - to the River Gods Loggia (Figure 27). This space is decorated with an attractive
majolica wainscot in which the five figurative panels depict River God allegories of the
Danube, Mondego, Euphrates, Douro and Nile. Set within cartouches clearly inspired by
Flemish designs, they stand out against patterned tiles with arabesque motifs painted in
different colours (Figure 28). The majority of the tiles in this loggia, possibly painted by
Portuguese artists, will be discussed in greater detail in other articles.
The north and south ends of this loggia used to give on to small rooms. The one at the
north end, also connected to the Main Hall and nowadays called the Estúdio, is decorated
in the same manner as the latter space, with a chequered wainscot panel.
Following modern renovations confirmed by extant plans, the south room (1.16) is
accessible from the loggia as it was at the beginning but now it is as well from the Lodging
1.31 It has a wainscot panel composed of the same polychrome arabesque motif as the one
that surrounds the River God panels.

Figure 27.

The west façade with the River Gods Loggia seen from the Boxwood Garden (image
© Associação de Colecções | The Berardo Collection).

31 This room was transformed into a library in the 20th century.
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Figure 28.

Wainscot panels of the River Gods Loggia (image © Associação de Colecções | The
Berardo Collection).

Lodging 2 (1.12)
On the right-hand side of the Entrance Hall is a door leading to Lodging 2, the smallest
of all, which comprises the chamber itself and a kind of round retrete. It is situated at the
corner where the two palace wings meet. Although it has no tiles today, we may surmise
that it did once have them because it is an elegant room that may have been an extension
of Lodging 1, particularly since it has an old Renaissance fireplace made of Arrábida
breccia. We can even suspect that it was not a bedroom but a small, comfortable and
private living room with splendid views of the landscape. In relation to this gap in our
knowledge of the tiles at Bacalhôa, it is important to note that in the groups of majolica
tiles at the estate we have identified several patterns from fragments whose original
location remains a mystery. It is possible that one of them decorated this room if it was
not covered with rich fabrics, leathers or tapestries.

Main Hall (1.7)
The right end of the Entrance Hall also provides access to the Main Hall which in turn
is connected to the top floor of the Lisbon Loggia. Both this large hall and the loggia
still have their original Hispano-Moresque tiles.32 The wainscot panel displays the same
composition as the one in the Entrance Hall, but in this case it is organised around white
tiles and light blue and green verduguillos (Figure 29). By contrast, the loggia, which
until recently was exposed to the elements, is decorated with the originals arista tiles as
32 The fireplace we see today was built in 1938.
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described in the document dated from 1631.

Figure 29.

Enxaquetado wainscot panel of the main hall (image © Associação de Colecções | The
Berardo Collection).

Lodging 3 (1.13)
A door at the far end of the Main Hall leads to the ante-chamber of the third lodging
which has a majolica wainscot panel with the same pattern that we see in the oratory
on the ground floor. The adjacent chamber has a simple wainscot panel composed of
Hispano-Moresque flat tiles forming a chequered pattern (Figure 30), and there are no
tiles in the retrete.

Figure 30.
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Secondary Hall (1.8)
After Lodging 3 we come to a third hall which until 1938 was connected to the ground
floor, serving as an intermediate space for the servants who climbed up to the piano nobile
to attend to the palace residents. During the works carried out at that time, the space was
converted into bathrooms on both levels. There were no tiles in the room then and there
are none today, although it is still used as a transitional space to the last lodging.

Lodging 4 (1.14)
The ante-chamber has a Hispano-Moresque chequered wainscot panel similar to the one
in Lodging 3 (Figure 31). There are no tiles in the bedchamber itself and none in the retrete
where a large circular stone bath was installed during the works in 1938.

Figure 31.

Chequered wainscot panel at the Lodging 4 (image © Associação de Colecções | The
Berardo Collection).

5. PLACES OF PLEASURE AND REMEMBRANCE
In the Palace, the anonymous Renaissance architect was conditioned by earlier structures,
but he had no such constraints in some of the other works he carried out in other parts
of the estate. On exiting the palace to the north or west, we find constructions that must
have been designed ex novo by the same classicist architect and executed at the same time
as the works at the palace, or very shortly afterwards.

Pleasure House walkway
The path that leads west from the garden is the estate’s interior road, built at the highest
point because it starts at the palace and ends at the artificial lake, situated at the same
height. The walkway affords excellent views of the estate and surrounding landscape,
with Lisbon visible in the distance. Only the flowerbeds that line the perimeter wall
on the left-hand side still have the original tiles. The ones on the right-hand side were
installed during the works carried out in the 20th century. Both the bench and the fronts
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of the flowerbeds and their pedestals were clad with flat glazed, arista and majolica tiles,
although we do not know the exact date in the 16th century when they were installed
or whether the majolica ones were laid in more recent renovations. This walk running
from the Palace to the Pleasure House had enormous symbolic value because it was
decorated with twelve large glazed terracotta medallions composed of laurel wreaths
and fruits framing portraits of Roman emperors and other heroes from Antiquity. We
have an approximate idea of what these medallions looked like thanks to Rasteiro’s
literary description published in 1895, as well as the illustrations which the draughtsman
A. Blanc made for the book, published in 1898 [1]. By the late 19th century they were
already in an advanced state of decay and they have since disappeared. Judging from
their descriptions and graphic reproductions, they were probably not Italian works but
copies of such works made by artists of the Iberian Peninsula.

The Pleasure House
The Lake
Situated between the end of the Pleasure House walkway and the beginning of the path
that leads from there to the India House is the artificial lake, the only element in this part
of the estate that predates the Renaissance renovation. For reasons of hydraulic efficiency,
this square reservoir is situated on the highest point of the estate, near the São Simão
stream that feeds it. In keeping with the Italian casini built in Florentine and Roman
gardens and orchards, the Bacalhôa estate has its own Pleasure House behind the lake.
While still being used for irrigation purposes, the lake therefore became the centrepiece
of a recreational area filled with symbolic elements that we will reveal as we examine
each part in this and other articles. To build this pavilion, the wall along the south side
of the lake had to be demolished and a strip of land beyond it had to be annexed to the
estate. All of these elements appear to have been designed by the same architect who
renovated the palace. We only need to compare the language used in both constructions
to conclude that the same mind conceived them (Figure 32).

The Secret Garden
This pavilion that occupies the entire south side of the lake adopts the form of a large
belvedere or summer house with an enfilade of six modules of independent but connecting
spaces. On the east side, a small “secret garden” with four flowerbeds adjacent to the
walls serves as a natural ante-chamber to the covered spaces inside the pavilion. The
flowerbeds in this tiny garden and the wall fragments between them are clad with a tiled
frieze featuring different ornamental models. One of these models comprises vases of
flowers and fruits flanked by male and female fauns holding garlands (Figure 33).33

33 In view of their importance, their advanced state of decay and their location outside, the
original tiles have been removed and replaced with replicas. The original ones were studied
and restored and are now presented in the museum of the estate.
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Figure 32.

Sketch and plan view of the Pleasure House, lake and lake wall (image: Ana Cláudia
Sousa © Associação de Colecções | The Berardo Collection).
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Figure 33.

Panel with fauns of the Secret Garden after restoration (image © Associação de
Colecções | The Berardo Collection).

Of the twenty-one panels that clad the flowerbeds in the little secret garden, only
fragments of nineteen of them have survived to this day. Our analysis of the biscuit and
glaze of two of them (arguably the best sketched and painted of the group) reveal a
Castilian origin, suggesting that they may have been painted by Juan Flores in Talavera
(Toledo), while the remaining have seemingly been manufactured in Portugal.
This garden leads to the pavilion proper, composed of three small square rooms separated
by two large halls with colonnaded galleries. All five spaces open on to the lake and
surrounding landscape. The three square rooms have balcony openings and the two end
ones had wooden doors, today missing, but still have the original wrought-iron rails for
protection when leaning out over the lake.34
The opening of the central room was never closed in any way, therefore allowing
unimpeded access to the lake for bathing or taking a boat out on the water. For this
reason, and unlike the other two openings, it had neither door nor rails. In this central
room the floor extends across a semicircular stone platform at the front of the pavilion
that jutted out over the water. Three similar platforms are repeated on the other three
sides of the lake, creating four easy accesses for bathers. The entrance door to the pavilion
and the openings communicating the five rooms had wooden doors that have as well
disappeared.
The interiors of all five spaces were originally clad entirely with tiles. The refined
ceramic cladding and the delicate painted stucco ceilings, now lost, reveal that these
were sophisticated spaces designed to indulge all five senses. It is highly likely that
this pavilion was used for banquets accompanied by music, for enjoying the handsome
vistas and aroma of the flowers, and for bathing in the lake. Designed specifically for
the summer, the building faces north and therefore does not receive the sun’s rays,
accentuating the cool breeze from the body of water in front of it (Figure 34).

34 The holes for the hinge posts are still visible in the stone threshold. Remains of the iron rods
that anchored the door frames to the stone jambs are also visible.
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Figure 34.

Façade of the Pleasure House with the entrance to the Secret Garden at left and the
beginning of the lake wall at right (image © Associação de Colecções | The Berardo
Collection).

Despite the decay caused by the passage of time, the façade displays a delightful
equilibrium achieved by simple volumes yet exquisite details. The balconies of the two
end rooms are framed by a thick, striking band of moulding and a tiled border. Like the
balconies on the two main façades of the palace, they culminate in thin cornices with
niches for sculptures, although unfortunately all of these have disappeared except for
the one that graced the central niche, a terracotta figurine representing the Monarchy,
nowadays on display in the museum.
The only space which Rasteiro refers to with a proper name is situated at the end of the
itinerary and is called the Casa da Penna, whose meaning we have not been able to confirm.
Since it was tucked away, the only one not on the usual itinerary through the estate, it
may have housed the owner’s library where he read and wrote with the instrument used
at the time: the quill (“penna” in Italian, “pena” in Portuguese).
According to the description from 1631, the roofs of the five independent spaces were
originally covered with black slates but nowadays they have terracotta tiles. Curiously,
black slates also cover the roofs in the panel of Susanna and The Elders (Figure 48) and in
that case it is even possible to discern the nails traditionally used in Flanders to fix the
tiles to the structure and avoid slippage. The choice of this building material is not a
trivial matter but a highly revelatory testimony of the fact that its use, as confirmed here,
reached Portugal at the same time as Spain. In the Spanish case, it was a custom imported
from Flanders to the court of Castile by Philip II after his sojourn in the Netherlands
between 1547 and 1551, following the death of his first wife, Maria Manuela of Portugal
(1527–1545), daughter of John III and Catherine of Austria. While at the Spanish court this
custom endured in the subsequent period and became a symbol of the official architecture
of Philip II, the case of Bacalhôa appears to have been an isolated episode which suggests
that it may have been the personal desire of the owner, who would certainly have been
familiar with the tastes of the Spanish monarch.
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Of all the tile panels at the estate, the ones at the Pleasure House are the most sophisticated
and comprise three key genres: heraldic panels, narrative panels and patterned tiles.
These tiles and their symbolism will be discussed in more detail in dedicated articles
and we therefore make only a general reference to them here. It is clear that the person
who created the patterns for the majolica tiles, at least the ones in the group we believe to
have been designed by Juan Flores for the Pleasure House and the Palace, decided that
each space should have its own pattern. Neither are the grotesque motifs that decorate
the skirting in the small rooms at the Pleasure House repeated anywhere else. All the
spaces are clad with tiles laid obliquely, except for in the skirting. None of the tiles have
preserved their original size because in each case the edges were scraped to ensure that
at the corners where the walls meet the motifs are divided exactly in half, thus avoiding
visual deformations.

Rooms 1 and 5
The walls of Rooms 1 and 5 were clad with two different types of patterned tiles from
the ceiling to the skirting that separated them from the floor tiles (Figure 35a and 35b).

Figure 35.

Patterned tiles of the Pleasure House. a. - Patterned tiles of room 1; b. - Patterned
tiles of room 5 (image © Associação de Colecções | The Berardo Collection).

The skirting in Rooms 1 and 5 represents one of the most interesting chapters in the
history of the majolica tiles at Bacalhôa, revealing great variety in their iconography as
well as an extraordinary quality of workmanship (Figure 36).
A third similarly attractive skirting, although in a poorer state of repair, was found
spread in the property and must have originally decorated a space about which we have
no knowledge today. It is now on display in the Museu do Palácio da Bacalhôa. The subject
matter – imaginative scenes of child figures interacting with terrestrial and marine
animals – is highly original (Figure 37).
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Figure 36.

Details of the Skirting of the Pleasure House. 36a – Detail of the Skirting of the room
1. 36b – Detail of the Skirting of the room 5 (image © Associação de Colecções | The
Berardo Collection).

Figure 37.

Detail of the skirting slabs recovered in the property (image © Associação de
Colecções | The Berardo Collection).

Rooms 2 and 4
The most remarkable figurative panels of presumed foreign origin were the two coats of
arms that decorated Rooms 2 and 4 at the Pleasure House. These two rooms are open at
the front and the arms were therefore visible not only from inside but from the lake and
the surrounding paths as well. If, as it seems, these shields were painted abroad, their
author must have received information about the dimensions and proportions as well
the heraldic motifs to include in the arms. Fortunately, one of the two coats of arms has
been preserved in its entirety. It is a panel of 5 x 9 tiles with the Albuquerque coat of arms
set in the centre. The history and heraldry of his family name, as well as the setting of his
genealogy, were two matters that Brás [Afonso] de Albuquerque researched extremely
thoroughly, as he himself wrote in 1576 in the second edition of his Commentarios. In
this work, he mentions that he has written another book that was never published and
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presumably lost. It dealt with the history of his own name and the origin of the family
which, according to him, was directly linked to the nobility not only of Portugal but
of Castile-León as well. Albuquerque (“Alburquerque” in Castile) was a family name of
Spanish origin and its coat of arms was depicted in the castle of the town of the same
name (in the province of Badajoz), arms which he himself copied and reproduced in his
work.
A chapter of the second edition of the Commentarios begins with a paragraph in which
he writes:
“… I wrote a long treatise on this line of the Albuquerques and their antiquity, and
how this name, descending directly from the kings of Portugal and of León and
Castile, was generated for the memory of subsequent generations. This I compiled
from the Chronicles and Books of Lineage of Portugal and Castile but will not include
here more than what is convenient to understand the lineage of this great Afonso de
Albuquerque.” (16, Livro IV, Cap. L, p. 252; transcribed from the edition of 1774).35
The paragraph is revelatory because it tells us that he devoted his time not only to revising
the Commentarios for a second edition but also to building his family tree. His genealogy
shows that, as was the case with other contemporary nobles and with the Portuguese
royal family itself, there was a connection with the Castilian-Leonese nobility, a fact of
which he seems to be proud.
The arms depicted on these tile panels must have been decided by the client himself after
making his genealogical inquiries and they are different from the one he had reproduced
in the shield carved in stone for his palace in Azeitão in 1554. That year, he seemingly
decided to use the arms which he had seen, or at least remembered – they are not exactly
the same as the stone shields in the old parade ground and on the castle walls in the
town of Alburquerque in Extremadura (Figure 38 a)36 – and he seems to have stumbled
over the matter. In the shield which he says he has seen in the then Spanish (but once
Portuguese) fortress, included in the second edition of his book published in 1576, the
bezants of Portugal are completed with castles and lions (Figure 38 b), while in the stone
version of a few years earlier the quinas and castles are present but the lions have been
replaced by a series of protruding blind rectangles, even though the stone looks as if it
has been prepared to carve four motifs that were never executed (Figure 38c). Nowadays,
the shield of the Extremadura castle has no lions. But if Albuquerque had doubts or
made errors when remembering the original shield seen in the town of his name, he does
not seem to have had any when defining the ones that he himself would use, at least after
1557, probably following his genealogical research.

35 “…desta geração dos Alboquerques e de sua antiguidade, e como formáram este nome
descendendo por linha direita dos Reys de Portugal, de Lião e de Castella, tenho escrito um
largo tratado pera memoria dos que deles descenden, que collegi das Chronicas, e libros das
linhagens de Portugal, e Castella, não direi aqui más do que covem para se entender brevemente
donde descende este grande Afonso Dalboquerque, e cuio filho foi.”
36 On the differences between the two shields preserved from the town of Alburquerque and the
reproduction which Brás [Afonso] de Albuquerque includes in his Commentarios, see also [27].
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Figure 38

a. - Sketch of the stone shield that once adorned the castle of Alburquerque, now
held at the Museo Arqueológico de Badajoz; b. - Sketch of the shield illustrated on
a page of the 1576 edition of the Commentarios; c. - Reproduction by A. Blanc, in
1898, of the shield carved in stone in 1554 that can still be seen in the Courtyard of
Bacalhôa.

The truth is that when his Commentarios were published for the first time in 1557, the
coat of arms on the frontispiece of the work appeared significantly different from that
of 1554. We do not know for sure the reasons for this revision, but it is possible that
given the doubts that seem to have arisen to complete the unfinished stone shield, his
studies on the origins of his family perhaps allowed him to clarify his ideas and apply
the changes that we see in his new coat of arms on the 1557 frontispiece: the quinas of
Portugal were still present because of the ancestry to King Dinis (1261–1325), natural
father of Afonso Sanches, first lord of Alburquerque, and the castles on the border also
appear because they belong to the arms of his wife, Teresa Martins, granddaughter of
Sancho IV of Castile (1258–1295). However, in this second version, he replaces the lions
with the fleurs-de-lis to which he was entitled due to the connection with the French
crown through Isabel Telles de Meneses, wife of João Afonso de Albuquerque, son of
the aforementioned Afonso Sanches and the first to display as his surname that of his
bailiwick [16, p. 254]. Furthermore, the coat of arms represented on the frontispiece of
the 1557 edition (Figure 8) is the one which Brás [Afonso] de Albuquerque must have
supplied to the author of the tile panel around 1564–65 and which would also feature as
the arms on the frontispiece of the 1576 second edition of the Commentarios.
Although coats of arms tend to adopt a vertical format, in this case the artist followed
a frequent composition in Flanders, perhaps with the intention of adapting to the
horizontal proportions of the wall of the room in which it would be placed (Figure 39).
The cartouche is made up of scrolls and, as was customary in Flanders, it is designed in
two different planes. The inner frame containing the arms simulates a flat plate with a
golden yellow field from which twelve flower-shaped rivets and two faun mascarons
stand out. The outer frame around it, painted in blue, has a highly dynamic profile with
cut-outs, perforations and scrolls. The powerful distribution of volumes is accentuated by
the shadows projected to the right. This rigorous depiction of shadows is one of the most
significant features and tells us that the author had an expert command of perspective,
a discipline that was studied to gain access to the status of master in the painters’ guild.
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Figure 39.

The Albuquerque Coat of Arms in room 4 of the Pleasure House with its marginal
frame (image © Associação de Colecções | The Berardo Collection).

Figure 40.

Remains of the Noronha Coat of Arms. 40a - Fragments found in the property.
40b - Marks on the back of the tiles (image © Associação de Colecções | The Berardo
Collection).

The motifs at the four corners have an unusual composition, creating the impression
of remnants from of a larger design that was cut for some reason and left incomplete.
However, we have verified that it is not the case but rather a frequent habit of its author
since we see something very similar in the panels in the River Gods Loggia, probably
designed (but not painted) by the same artist. The field of the shield is quartered by a
cross. The first and fourth quarters show the arms of Portugal as used by the king: five
azure shields placed in a cross, each bearing five silver bezants also placed in a cross, a
peripheral red border (in this case of a magnificent manganese dark purple) with eight
gold castles. The second and third quarters show the arms of France as used by the House
of Bourbon: five gold fleurs-de-lis on an azure field.
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Unfortunately, the second coat of arms in Room 2 has been removed, broken and
discarded, leaving a hollow on the wall it once graced. Of this second heraldic panel,
only a few reasonably complete tiles and a number of fragments have been preserved
after being recovered by chance during an excavation, suggesting that the fragments of
the broken panel were discarded at some point. From the preserved fragments, it can be
seen that the cartouche was different from that of the extant shield, although the design
would have been very similar in terms of its Flemish style (Figure 40 a).
It is difficult to reconstruct the composition due to the small area recovered, but it would
be somewhat different from the Albuquerque coat of arms since one of the tiles reproduces
the head of an eagle, which does not appear in the preserved panel. Besides, the yellow
background on which the quatrefoil rivets are repeated is not plain but striped with
discontinuous lines, a graphic resource which imitates engravings that nuance the gleam
of metal and therefore reproduced in the motifs that simulated that material. We see
similar patterns in the scroll cartouches designed by Juan Flores in the mid-16th century
(Figure 41).

Figure 41.

Jacob Floris (after 1524–81), cartouche from Compertementorum quod vocant multiplex
genus…, Pieter van der Heyden, 1566, Antwerp (image © Victoria and Albert
Museum, London).

Of the heraldic shield itself, only one tile fragment can be seen with part of the fourth
quarter, but we can still identify it because we know it from other sources. On the
fragment, three of the eight gold castles on the red border are easily recognised and
the corner of one of the four squares of blue with five bezants that would appear in the
centre. It is therefore the arms of Portugal that this shield shared with the previous one
and that would occupy the first and fourth quarters. In that same fragment, above the
Portuguese arms, the gold border is interrupted by the vairs and counter-vairs of blue
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that would surround the arms of the second and third quarters, corresponding to the
Enríquez of Castile family, from the House of Trastámara, which included, in addition to
this border, a red mantle bearing a gold castle and two facing gold lions. Therefore, this
was clearly the heraldry of the Noronha family (Figure 42). Maria de Noronha y Ayala
(ca. 1510–?) was Brás [Afonso] de Albuquerque’s first wife and this was her coat of arms.
The two panels therefore depicted the arms of the owners: Albuquerque and Noronha.
Maria was the daughter of the first Count of Linhares, António de Noronha (1464–1551)
and a descendant of García de Noronha (1479–1540), who was the nephew of Albuquerque
the Great, Brás’ father. The Dukes of Odemira were a branch of the Noronha family, while
the Marquesses of Vila Real belonged to another branch.

Figure 42.

Noronha heraldry. 42a - Tile fragments of the Noronha Coat of arms. 42b - Coat of
arms of the Noronha in Livro do Armeiro-Mór, 1509, fl. 47v. (image © Associação de
Colecções | The Berardo Collection / www.wikiwand.com/pt/Conde_de_Linhares).

We do not know when and why the panel was destroyed. It may have been removed
when Brás [Afonso] de Albuquerque, having been widowed, married Catharina de
Meneses, perhaps with the intention of replacing the heraldry of his first wife with that
of his second, although in that case the new panel would probably have been made and
installed before the marriage. The panel may also have been destroyed by order of his
second wife Catharina after her husband passed away in 1581. Alternatively, there may
have been a political reason for the destruction because the Noronha’s were staunch
supporters of the aspirations of Philip II of Spain to the Portuguese crown.
The frame tiles that were used around both coats of arms are also part of this set of
panels. They are formed by glyph motifs, a continuous succession of arches with strings
of pearls around the Albuquerque coat of arms (Figure 39), and a simpler motif in
which the pearls have been replaced by straight lines in the lost Noronha coat of arms
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(Figure 43), of which the original frame tiles have only been preserved along the top and
at the bottom corners. The two vertical sides of the frame are composed with the string of
pearls variant as in the extant Albuquerque panel.

Figure 43.

At the left bottom corner, the original frame pattern of the Noronha Coat of Arms
(image © Associação de Colecções | The Berardo Collection).

The two heraldic panels with the Albuquerque and Noronha arms, respectively, would
have stood out against the arista patterned tiles, perhaps imported from Seville, and
although we do not know the author of the design, it was clearly made specifically
for this site. For that precise reason it has traditionally been known as the “Bacalhôa
pattern”, especially after 1900 when it began to appear in certain historicist Portuguese
tiles. An extraordinary, highly decorative pattern, it has certain parallels with Gothic
fabrics in which the main effect is concentrated around a star motif with arrow-tip points
(Figure 44).

Figure 44.

Arista azulejos of the so-called “Bacalhôa Pattern” used in rooms 2 and 4 of the
Pleasure House (image © Associação de Colecções | The Berardo Collection).

The most important motif in the panels for these two rooms is not the only exclusive
pattern; the pattern used for the border tiles around the doorways between the
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colonnaded rooms and the three smaller rooms is also unique (Figure 45). In this case
the extraordinary quality has nothing to do with the Flemish repertoire but is connected
to the way in which classical scrolls in the ornamental Renaissance art of the previous
period were represented.

Figure 45.

Arista border tiles framing the doorways in the Pleasure House (image © Associação
de Colecções | The Berardo Collection).

In addition to the aforementioned arista tiles specially made for Rooms 2 and 4, four
pairs of majolica tiles with cartouches bearing the names of the four cardinal virtues were
commissioned for the doorway lintels (Figure 46).

Figure 46.
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One of the four cartouches over the doorways of rooms 2 and 4 of the Pleasure
House (image © Associação de Colecções | The Berardo Collection).
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Fortitude, Temperance and Justice were civic virtues upheld by all self-respecting
citizens in the classical world. In his work The Republic, Plato added Prudence to the
previous three virtues, and over time they became the four pillars of Christian morality.
It is interesting that the four virtues should appear over the four doors leading to all the
spaces in this pleasure house filled with moral teachings. Each of the four Flemish-style
cartouches indicates the name of one of the virtues. The inscriptions are executed in
Roman capitals.
Another pattern that is exclusive to the Bacalhôa estate was used to form the arista tiles
that frame the surfaces clad with the Bacalhôa pattern. It reproduces a well-known motif
in egg-and-dart friezes inspired by the Ionic order (Figure 47). This motif was never
used in Seville for arista tiles, although it was sometimes used in majolica tiles and in
Portuguese monuments in the16th century.

Figure 47.

Arista tiles with an egg-and-dart pattern used to frame the panels of the Bacalhôa
pattern in rooms 2 and 4 of the Pleasure House (image © Associação de Colecções |
The Berardo Collection).

Room 3
Three figurative panels of Susanna and the Elders (Figure 48), The Rape of Hippodamia (Figure 49)
and the allegorical figure of a Tagus River God (Figure 50) adorn the central room, set against
a unique pattern, again of a Flemish taste (Figure 51). The pictorial quality of the two narrative
scenes is exquisite, probably the hand of Juan Flores, while the design and quality of the Allegory
of the River Tagus, as well as the skirting in this room, are somewhat inferior, as we shall explain
in more detail in another paper to be published shortly. The well-known pattern of glyph motifs,
inspired by the Ionic order and painted on majolica tiles, surrounds the three scenes, which again
we can attribute to Flores based on its use in the Coats of Arms (Figures 39, 43, 48 and 49).
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Figure 48.

The panel “Susanna and the Elders”, 1565 (image © Associação de Colecções | The
Berardo Collection).

Figure 49.

Remains of “The Rape of Hippodamia” (image © Associação de Colecções | The
Berardo Collection).
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Figure 50.

Remains of the Tagus river-god allegoric panel (image © Associação de Colecções |
The Berardo Collection).

Figure 51.

Patterned tiles and skirting tiles of Room 3 of the Pleasure House (image ©
Associação de Colecções | The Berardo Collection).
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In addition to the majolica tiles that clad the interior of the five rooms in the Pleasure
House and its Secret Garden, the façade of the construction displays arista tiles with a
well-known Sevillian style pattern on the wainscot panel under the arches and majolica
tiles are embedded in the door mouldings of Rooms 1 and 5 and around the niches that
surmount them. The tiles that surround the doors are distinctly Flemish in their design,
while the frames around the niches use the egg-and-dart majolica version painted in blue
on white (Figure 52).

Figure 52.

Flemish-style border tiles framing the façade doors of the Pleasure House and eggand-dart frames around the niches (image © Associação de Colecções | The Berardo
Collection).

Lake Wall
Situated at a right angle to the Pleasure House, a long, high wall runs along the west side
of the lake, affording privacy from external onlookers (Figure 53). Since the wall is visible
from all angles, it was decorated with great delicacy, although many of the original
architectural, sculptural and ceramic elements have been lost with the passage of time
and others have been replaced with replicas. The wall has three niches for sculptures
and, between them and at each end, it once sported four glazed terracotta medallions
that follows della Robbia workshop patterns and disappeared at the beginning of the
20th century. Like the ones on the Pleasure House walkway, they have been replaced
with modern designs that bear little resemblance to the original appearance.
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Figure 53.

The Lake Wall (image © Associação de Colecções | The Berardo Collection).

A wainscot panel of Hispano-Moresque arista tiles surrounds the entire perimeter of this
great mural. The pattern adopted in this case is inspired by the one painted on majolica
that decorates Room 1 of the Pleasure House (Figure 35 a), which in turn is the same
one that Juan Flores used on his tiles for the church of San Pedro in Garrovillas (Cáceres
province), signed and dated in 1559 [3]. This correlation, as well as the one mentioned
above related to the pattern used on the majolica tiles in the Coat of Arms Room and for
the arista tiles on the main staircase in the palace, suggests that Juan Flores, an acclaimed
artist and excellent designer of ornamental patterns, could have supplied the designs for
these two arista models and, maybe, for others in the Pleasure House and two of the ones
we see in the palace today.
Curiously, in this case the arista tiles probably made in Seville may have followed designs
supplied by a Flemish artist active in Talavera de la Reina for a commission undertaken
in Portugal. This level of geographical complexity indicates the distinctly inter-territorial
nature of the tile phenomenon in the 16th century.
We find the same correlation in the egg-and-dart border tiles used here in their arista
version around the patterned tiles and also painted on the majolica tiles around the three
niches for sculptures at the Pleasure House and on the Lake Wall, as well as in other parts
of the estate and palace.
Although the wainscot panel that surrounds the entire perimeter of the wall is made of
arista tiles, some of them – specifically, the ones more accessible to visitors and bathers –
are of the majolica variety, maybe replacements for damaged or lost arista pieces. Some
other tiles are replacements dating from the 17th century (Figure 54).
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Figure 54.

Original arista tiles of the Lake Wall, together with majolica additions, many of them
defective (image © Associação de Colecções | The Berardo Collection).

The tiles on this wall are all ornamental but the sculptures in the three niches and the
four glazed terracotta medallions, all now lost, would have been a vehicle for enhancing
the symbolism related to the lake and the Pleasure House. Situated at the centre of the
wall is a stone carving of unclear reading [1, p. 36]. Water spouts from its mouth and falls
into a round fountain bowl that pours into the lake. A niche surmounts this figure and
would once have accommodated an allegorical sculpture alluding to the liquid element.
Rasteiro, following the 1631 description of the state, refers to a triton, which is logical
because in Greek mythology this figure was the god of the sea and the son of another
two marine deities: Poseidon and Amphitrite. He is often depicted with fishtails for legs,
a corpulent human torso and a face with inflated cheeks as he blows two trumpet conch
shells to expel water. We do not know if this link between water and music is related
not only to the liquid in the lake but also to the set of musicians which, as in other noble
houses, formed part of the domestic service and would have provided entertainment at
the Albuquerque family’s religious and profane celebrations.
This central niche is flanked by two smaller ones that would have contained their own
sculptures. The niches for these sculptures are surrounded like the ones on the Pleasure
House façade with a moulding of majolica tiles with the egg-and-dart motif painted in
blue on a white background. The iconography of the sculptures that occupied these niches
is not known, although it may have been connected to the themes referenced in the Latin
inscriptions on the slate plaques that sit above them. The south one reads: TEMPORA
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LABUNTUR MORE FLUENTIS AQUA, that is, “Time passes as water flows.” It alludes
to the inexorable passing of the hours, compared here with the slow but continuous flow
of water. It is possible that the niche displayed a sculpture of Chronos, the Greek god of
time who, in the Orphic tradition, was the son of Gaia, goddess of the earth, and Hydros,
god of the ocean. It would be logical to place it over a body of water fed by a river and
used to irrigate the land.
The inscription on the niche at the north end reads: VIVITE VICTURI MONEO MORS
OMNIBUS INSTANT, which translates as “Live mortals! Take heed for death is imminent.”
This second phrase is an incitement to live intensely before death brings an end to life.
We do not know what image was placed over this inscription – possibly Venus – but
it is clear that the contents of this wall are all inspired by the classical epigraphy that
fascinated the humanists and would certainly have been a literary-archaeological genre
present in the library of Brás [Afonso] de Albuquerque, as was common among other
learned persons of his day who collected all kinds of vestigia from the classical world.

The India and Pigeon Houses
As well as the Pleasure House, Albuquerque had two other pavilions built, situated
symmetrically at the end of the pathways that run parallel to the perimeter walls, where
the apple orchard ended. Between the two pavilions, identical in size and structure,
another walkway crossed the land from side to side, separating the orchard from the
vineyard located on the lowest part of the property (Figure 55).

Figure 55.

The India House (image © Associação de Colecções | The Berardo Collection).

These two constructions were probably built at the same time as the Pleasure House
because they do not display any features from earlier periods and in both cases the
Studies in Heritage Glazed Ceramics

61

The Palácio e Quinta da Bacalhôa and its majolica tiles

architectural design is very similar to the one adopted for the three smaller rooms of
the pavilion by the lake. Their names are probably the original ones because they are
mentioned in the description from 1631. The India House (Casa da India) clearly takes
its name from the fact that, as stated in this document, the interior was decorated with
four vistas of: “the four main towns conquered by the great Afonso de Albuquerque,
natural father of Afonso de Albuquerque who established this Majorat”37 [1, p. 64]. The
tile panels inside the India House display an ironwork pattern (Figure 56) with egg-anddart border tiles. Both their ornamental structure and the colours used, like the tiles that
clad the Pleasure House, were likely designed by Juan Flores, although they were not
made by him but by the other Portuguese potters who worked for the estate. In fact, they
were probably made at João or Filipe de Góis’ workshops.

Figure 56.

Patterned tiles lining the interior of the India House (image © Associação de
Colecções | The Berardo Collection).

As at the Pleasure House, the door jambs were clad with arista tiles that display another
of the exclusive designs for Bacalhôa that we mentioned in our description of the Pleasure
House. (Figure 57).
This pavilion was clearly a tribute to the owner’s famous father, although we do not think
that it was the place, as Rasteiro suggests, where the son wrote his Commentarios about
the life and feats of his forefather because the first edition was published in Lisbon in
1557, by which time these pavilions had not yet been built or at least the interior had not
yet been clad. In any case, it may have been the study where he wrote the second edition,
which came out in 1576. However, we can surmise that it was certainly a place where he
enjoyed the pleasure of reading, serving as a type of studiolo in the Italian Renaissance
manner that represented the two activities which humanists frequently conducted in
their recreational spaces, in keeping with the old classical motto Otium Et Litterae. In this
case, part of the walls may have been lined with shelves to hold books from his library,
about which we unfortunately have no information.
The flat tiles in alternating colours that clad the flowerbeds on the walkway are also
found on the front of this pavilion. As on the walkway leading from the Palace to the
Pleasure House, on these flowerbeds majolica tiles are mixed with the arista variety, laid
here and there in groups of four, the flat glazed tiles probably imported from Andalusia.
37 “as quatro cidades principaes conquistadas pelo grande Affonso de Albuquerque, pae natural de Affonso
de Albuquerque instituidor deste Morgado”.
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This mixture of different tiles makes it difficult to calculate whether the combination is
the result of alterations conducted in the 16th century or whether it is a product of the
restorations carried out in the 20th century. Only the analysis of the mortars used to lay
the tiles could shed some light on this mystery.

Figure 57.

Top of the door to the India House with the tile decoration (image © Associação de
Colecções | The Berardo Collection).

Situated symmetrically with respect to the India House is the pavilion, largely
reconstructed in the 20th century remodel, which is referred to in old documents as the
Pigeon House (Casa das Pombas), a more enigmatic name than the previous one. It was
common practice at properties where intensive cultivation was carried out – fruit tree
orchards being a case in point – for the owners to enrich the soil with palomino (after the
Spanish word paloma, meaning pigeon or dove), an organic fertiliser made from pigeon
excrement. Let us not forget that pigeons were used at that time as messengers and their
young as part of their owners’ diet. However, certain details suggest that this was an
unlikely use of the pavilion, at least in the case of the main room. To begin with, it has
balconies overlooking the landscape which are not typically found in a columbarium, a
space that is usually enclosed and accessed by a single door used by the handler, with
little holes at the top of the structure for the birds to come and go. Secondly, further doubt
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is cast by the 1631 description of the estate, which refers to a jasper buffet in the middle38
[1, p. 64], seeming to indicate that, in that year at least, this was a space where the family
took afternoon tea or held private banquets.39 If that supposition is correct, this house
may well have had a tile panel, although the neglected state in which it has reached the
20th century means that we cannot know which of the tiles found outside their original
context may have clad its walls. A pattern for which we have found only three fragments
(Figure 58) may be the most plausible candidate, although our hypothesis is tentative
at best. The pattern is very similar in its overall design to the one at the India House,
probably designed by Juan Flores.

Figure 58.

Pattern of unknown original location that may have been used to clad the Casa das
Pombas (image © Associação de Colecções | The Berardo Collection).

Both pavilions are larger than the small rooms at the Pleasure House because, taking
advantage of their location on the slope between the apple orchard and the vineyard, they
have two storeys. It seems evident that the architect who designed these two pavilions
was the same person who designed the Pleasure House and the Renaissance parts of
the Palace. This is suggested by the use of identical designs in all of these spaces: the
moulding around the doors and the three balconies, the wrought-iron rails that protect
those balconies, the cornice on which the roof eaves rest, etc. The only elements with a
certain archaic aura are the cylindrical buttresses that decorate the four corners, probably
used to ensure the stability of these pavilions that were built on terrain that not only
slopes but has very little consistency as land for cultivation.
The paths that lead to these two pavilions, especially in the case of the India House, are
comfortable to walk along and afford pleasant views, so it is easy to imagine the family
members taking strolls there.
Like the path connecting the Palace to the Pleasure House and like the Lake Wall, the India
House walkway was decorated with glazed terracotta medallions and, between them,
stone niches with exquisite classical moulding surrounded by a frame of flat glazed tiles.
In their day, these niches must have contained carved busts, although they reached the
end of the 19th century as empty containers and we therefore do not know what figures
38 “um bufete de jaspe no meio.”
39 A last possibility to explain the name is that the pigeons occupied the ground floor, a smaller
space independent from the top floor with a door leading out to the vineyard.
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might have been represented here. Neither do we know whether the sculptures were
related to the sages and philosophers of antiquity, another group of human archetypes in
the humanist thought in which the owner of the estate was so well versed.
Although nothing in the ornamentation of this sector of the estate suggests that it might
have been related to the world of devotions, it did serve as the scene of certain rites, no
doubt because of its proximity to the church of São Simão. As Rasteiro tells us, every
year these paths witnessed the procession of Christ the Saviour, organised by the faithful
of Vila Fresca [1]. The cortège entered this space through the gate in the perimeter wall,
opposite the church, carried the image, probably on a platform, around the processional
route and then left by the same gate, ending back at the church from which they had set
out, possibly via one or two streets in the village. If that were the case, it is somewhat
surprising that this manifestation of Christian devotion should have taken place beneath
the silent gaze of images of key figures of Roman paganism. But this is not the only
testament that the Bacalhôa estate offers of the mixture of Christian and pagan values;
after all, Christian Humanism was built on classical roots.

6. PLACES FOR DEVOTION
It is something of a paradox that a different pathway, with more Christian symbolism, was
not used for the aforementioned procession: namely, the one surrounding the vineyard
on the lowest level of the estate. The reason for not choosing it must have been the lack of
easy access due to the steep flights of steps adjoining the India and Pigeon Houses. The
vineyard perimeter contains six chapels (which we identified from “A” to “F”), lending
this pathway a strong religious sense that is absent from the orchard avenues, as well as
the ideal infrastructure for an itinerant rite.
The only chapel that deviates from this devotional character and displays an overt
connection with the pagan atmosphere of the orchard is the one situated at the axis of
the plot and at some distance from the other five chapels integrated into the perimeter
wall. The interior of this special chapel and the frame around its entrance are clad with
cavernous rocks, simulating the inside of a grotto. Grottoes were popular features in
Italian Renaissance gardens, but the relatively small dimensions of the one at Bacalhôa
suggest a symbolic presence of the pagan world. Unlike the other chapels, this grottolike structure has on its vault a small lantern that does not provide overhead light as
might be expected because it has its base closed. It is simply a tiny temple that would
probably serve as an exhibitor to a small figure visible to anyone who strolled between
Casa da India and Casa das Pombas. On the rear wall is a now empty square niche clad
with Hispano-Moresque arista tiles. We do not know if these are the original tiles or if
the niche contained a sculpture of a pagan god, possibly Bacchus for his association with
the wine that would be obtained from the vines planted in this part of the estate and that
also has a Christian symbolism through the Eucharist, where wine is compared with the
blood of Christ.
Due to its location, the grotto chapel is included in the perimeter itinerary of the estate
where there must once have been a path there that has now disappeared completely.
Although this was not the setting chosen for the Saviour procession that Rasteiro
describes, it does seem to have been designed as a pedestrian itinerary. There are several
signs – some more obvious, others more subtle, due to decay with the passage of time –
that point to this being the case.
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The consecutive placement of these chapels suggests that the devout visited them as
part of a cohesive itinerary, which prompts several hypotheses. It is highly likely that
a path with simple rustic paving once ran parallel to the perimeter, as perceived in the
handful of remains that have been preserved to this day. The tile-clad benches flanking
each chapel offered a resting place to passers-by as they proceeded along the itinerary
(Figure 59).
Each chapel also has a skirting with the same type of flat glazed tiles in alternating
colours. If we look closely at the top of the perimeter walls, at evenly-spaced intervals we
can discern holes that were almost certainly the anchor points for the beams of a pergola
that would have been covered with vegetation to protect the devout from the sun’s rays
as they conducted their itinerary. In fact, at intervals of several metres we can also detect
wisterias sprouting from the base of the walls; it is easy to imagine them climbing up a
support structure to form a continuous vegetal pergola. We have very little information
about the estate’s original gardens, but it is highly likely that this area situated some
distance from the house would have featured these elements that became very popular in
Renaissance gardens and created such pleasant areas for strolling, especially considering
the southern climate of the Azeitão district.
The sacred nature of this route is even more evident than in the previous one. All the
chapels are accessed by a door with a semi-circular arch, the type usually reserved for
sanctified spaces. Each chapel had a wooden door which, like the ones at the Pleasure
House, have since been lost but would have protected the statue inside from possible
profanations.

Figure 59.
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Chapel B in the vineyard with the two tile-clad benches (image © Associação de
Colecções | The Berardo Collection).
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In the second place, five of the chapels – all of them except for the “grotto” – contain an
altar and, above it, a niche to accommodate the statue of the figure to which the chapel
in question was dedicated.
Thirdly, the devotional dedication is also deduced from the inscriptions painted on the
tiles that surmount each chapel doorway. In some cases, the tiles remain in situ, albeit
broken and largely lacking the glaze; elsewhere, all that remains is the recess that
once accommodated them. Fragments of some of the lost ones are preserved in the tile
storerooms of the museum.
It is important to note the difficulty of dating these chapels; only a formal analysis will
shed light on this aspect. The circular floor plan and gadrooned dome of these small
constructions correspond to an aesthetic that recalls the palace cubelos which we have
associated with the second stage of works. However, the mouldings of both the exterior
and interior elements, as well as the tiles of the cartouches over the doorways and the
ones that complete the stone moulding around the niches over the altars (Figure 60) are
clearly related to the Renaissance phase circa 1565. It is therefore possible that these are
Manueline constructions that were redecorated in the 16th century as part of the same
stylistic aggiornamento that was undertaken at the palace.

Figure 60.

Interior of Chapel B depicting the altar lined with Hispano-Moresque arista tiles
framed by green alizares, the arch of majolica tiles of Portuguese production around
the niche and the skirting of the chapel in white and green tiles (image © Associação
de Colecções | The Berardo Collection).
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One remarkable feature in relation to the chapels is the tile panel on the altar frontals. Of
the five frontals in chapels A, B, C, D and E, only one of them (A) is clad with majolica
tiles. We believe that the pattern (the same depicted in Figure 12) may correspond to
the tiles that we suppose were dismantled from the Lisbon Loggia; here it forms a grid
parallel to the paving and the walls (Figure 61). The other four (B, C, D and E) have arista
tile panels. In three cases, the tiles are laid obliquely, while the fourth case (E) deviates
from this pattern, possibly because it does not easily lend itself to the composition of the
Greek cross we see on the front of this altar, which was a widespread custom in the 16th
century for Hispano-Moresque tile frontals.

Figure 61.

Altar frontal lined with majolica in Chapel A (image © Associação de Colecções |
The Berardo Collection).

The edges of the five frontals are protected with green or blue alizares of the same apparently
Sevillian origin as the tiles that form the skirting (greatly restored and recomposed) and
the ones – mainly preserved in their initial state – that clad the benches flanking each
chapel. The small gadrooned domes so similar to those in the palace suggests that the
architecture of these chapels may correspond to the Manueline; that the arista tile panels
formed part of the Renaissance programme completed in 1554; and that a decade later
the chapels gained their niches surrounded by majolica tiles, this same type also being
used for the dedications over the doors. We know from old photographs that some of the
chapels were heavily restored during the works in the 20th century, and it is therefore
possible that the unique frontal in Chapel A was also renovated at this time.
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In view of the loss of the sculptures they once contained, probably made of polychrome
terracotta, and of the tiles over the doorways that identified the saint to which each
chapel was dedicated, our knowledge today of the devotional value of these original
constructions is very limited. Certain hypotheses in the past have suggested that these
spaces initially held images of the passion and death of Christ and therefore represented
the stations of a Via Crucis, even though the five chapels would have to contain the
fourteen images that make up this itinerary or else have them displayed on the walls
linking the chapels. Cloisters at monasteries and convents and hospital courtyards
often contained Stations of the Cross, and they were commonly found on city walls,
on paths leading up to the top of a hill, and even on orchard walls. Spanish tiles and
Dutch tiles made in the Early Modern Period for the Iberian Peninsula offer testimonies
of this phenomenon. Until a few years ago, there was a Via Crucis in an 18th-century
orchard near Ayamonte, now preserved at the Museo de Huelva, comprising fourteen tiled
panels painted in Rotterdam in 1744 at the workshop of Jan Aalmis [28, p. 255-267]. This
interesting case, so close to the border between Andalusia and the Algarve, confirms that
the custom of installing Stations of the Cross in farm settings was used at least in the mid18th century. Incidentally, in that case as well the itinerary followed by the faithful was
stone-paved and covered by a vegetal pergola.
It is curious how little interest has been shown in these chapels until now. The 1631
description makes no mention of them whatsoever, merely stating that this lower part
of the estate was planted with vines. Neither does Rasteiro appear to assign them the
importance which we believe they merit. It may well be that the interest which historians
have bestowed on Bacalhôa as an expression of Humanism in Portugal has eclipsed the
more spiritual dimension that suffused all cultural manifestations in the 16th century,
including Humanism. There is abundant evidence that the pagan and Christian worlds
are intertwined here. Silencing one of them means that we perceive only part of a reality
that is much more complex than our modern mindset can imagine.
The sacred nature of this part of the estate is nevertheless an extension of the equally
spiritual meaning that Albuquerque was keen to impress on his home. Three inscriptions,
as well as the one dated 1554 associated with the inauguration of the palace and the
two aforementioned pagan ones on the Lake Wall, offer the clearest testimony of this.
Installed that same year on the two entrance doors to the palace and on the one leading
from the forecourt to the orchard, they are engraved in Roman capitals on plaques of
pink Arrábida breccia, indicating their connection with the renovations that Albuquerque
promoted. Although they do not include any dates, they do reveal a homogeneity of
content that suggests they were installed at that time and by order of the same patron.
The frieze of the palace door that opens on to the courtyard reads: ECCE ELONGUAVI
[fugiens] ET MANSI IN SOLITUDINEM, that is, “Lo, I have gone far off flying away; and
I abode in the wilderness.” The biblical phrase is taken from Psalm 54,40 verse 8, and
bears witness to a very widespread sentiment in the 16th century: retreating from the
world to grow closer to God and find the path of spiritual perfection. It is a sentiment
that the humanists borrowed from Christianity, which in turn appropriated it from
certain Greco-Roman philosophies. Although it was not included on the plaque, Verse
8 was completed with Verse 10 from the same psalm: QUONIAM VIDI INIQUITATEM
ET CONTRADICCIONEM IN CIVITATEM: “For I have seen iniquity and contradiction
in the city.” The location of this message precisely at the entrance to the palace is a clear
40 Psalm 55 in King James’ Bible
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expression of the intimate and enclosed character of this residence which, although civic,
was intended for religious use. In fact, this verse sometimes appeared on the doors of
medieval monasteries to indicate the cloistered nature of the dwellers to anyone who
approached and to claim respect for the retreat from the world, for a life given over to
meditation far from the city and the temptations to commit sin. This flight from the city
was one of the leitmotifs of the common attitude of Renaissance humanists who believed
in the need to cast off temporarily the troubles and public responsibilities that came with
the political positions they occupied. Perhaps this lifestyle assumed by Brás [Afonso] de
Albuquerque explains why it has previously been impossible to form a picture of the
public life of this elusive person about whom we have so few biographical details [1; 10].
If his father Afonso de Albuquerque was a man of action, an epic figure, his son was quite
the opposite, a man of reflection, a more lyrical individual who must have combined his
public and political activities with long sojourns at his country estate, immersed in his
reading and in the preparation of the literary portrait of the alter ego represented by the
powerful figure of his predecessor. Only with such an attitude could he possibly have
reconstructed a literary account of his father’s feats and published two editions of his
Commentarios, as well as other investigations that he mentions in passing in his work.
A second inscription can be found on the palace entrance from the Boxwood Garden.
It reads: SATIABOR CUM APPARVERIT GLORIA TUA, or “I shall be satisfied when
thy glory shall appear”, taken from Psalm 16, verse 15 of the Latin Vulgate Bible. This
profoundly religious second sentence insists once again on the contemplative nature of
the life which the estate owner can lead in this secluded place. Curiously, the inscription
is situated over the palace entrance leading from the garden, as if to sanctify the domestic
space beyond the threshold. If the space accessed to the right after entering through this
door was, as we suspect, the lower oratory, the placement of this inscription makes more
sense.
Lastly, over the door in the turret leading down from the forecourt to the orchard we
read: DIRIGE D[omi]NE DEUS MEUS IN COSPECTU TUO VIAM MEAM, that is, “Lead
me, Lord, in your righteousness,” copied literally from Psalm 5, Verse 8. A sentence often
uttered at funerals, in this case the “way” implied may refer not only metaphorically to
life in general but materially to the way that commences with the steps down to the path
that leads to the chapels near the vineyard at the bottom of the estate.
It is interesting to note the deeply religious sentiment of these three inscriptions which
Brás [Afonso] de Albuquerque places strategically as greetings to anyone entering the
palace from the courtyard and garden, or anyone entering the orchards, three spaces to
which he seems to assign special spiritual values in stark contrast to the profane character
of the iconographic programme at the Pleasure House by the lake and along the two
walkways that lead to it.
With the Pleasure House finished, the two orchard pavilions concluded and the vineyard
chapels renovated, the estate must have been considered complete, because it was
precisely at this point that Albuquerque and his first wife decided to entail all these
properties before a notary, which they did on 27 January 1568 [1, p. 52].

7. A PLACE FOR ALL ETERNITY
Having completed the works at his residence, Albuquerque embarked on his last
architectural initiative, this time outside the boundaries of the estate but within his
70

No. 3 | December 2021

The Palácio e Quinta da Bacalhôa and its majolica tiles

possessions: the reconstruction of the church of São Simão and the foundation of a hospital
next to it. In 1569, as president of the Lisbon Senate, Brás [Afonso] de Albuquerque
attempted to mitigate the losses caused by the great epidemic that claimed 600 lives a
day at its peak and more than 60,000 deaths in total, according to the records. One of
the most venerated images at the church of São Simão is precisely Our Lady of Health,
placed there under the initiative of Albuquerque himself and to this day still carried in
procession. Also from the founder’s days, the church still contains images of Saint Simon
and John the Baptist, both of them polychrome terracottas and as Flemish in appearance
as the image of the sculpture that adorned the Pleasure House. All of these images are
anonymous but of great quality.
In 1570 the deed of commitment to build the church and aforementioned charity
institution was signed, aimed at providing accommodation for pilgrims and curing the
sick of the nearby towns and villages [1, pp. 53-54]. The church that was built next to the
hospital dates from that same year and must have replaced a smaller chapel containing
Hispano-Moresque tiles, some of which were reused in the sacristy of the new church.
In view of his conflicts with the Augustinian monks at the Convent of Nossa Senhora da
Graça, Brás [Afonso] de Albuquerque decided that the church of São Simão should not
only become the new parish for the local faithful but the chapel for the Bacalhôa Palace
as well, and it should hold the family’s new pantheon. This decision is reflected in his
will, which states that henceforth his mortal remains and those of his descendants would
be buried there, and the christenings, marriages and funerals of his family members
and other parishioners would be held in this place, all celebrated by a chaplain who
would always be appointed by the estate owner. In a document from the same year,
1570, which is preserved in the Azeitão parish records and has been generously ceded
by Ruy Ventura, Albuquerque lists the faithful who would henceforth be entailed to São
Simão and who undertook before the public notary to provide sufficient funds for the
maintenance of the chaplain who would celebrate the religious services and attend to the
parishioners.41
Although the tower had to be completely rebuilt after the 1755 earthquake, the nave
with its columns and portals displays the classicist features of the late 16th century,
corresponding to the last phase of works at the estate and palace. According to Rasteiro,
the records show that the church had been completed by 1578 [1, p. 75], although
between Albuquerque’s death in 1581 and the termination in 1609 of the lawsuit over
ownership of the estate, the church and adjacent hospital suffered nearly forty years of
decay and neglect [1, p. 58]. Their new owner, Jerónimo Manuel de Noronha, nicknamed
“o Bacalhau”, lived at the palace from 1609. From 1610, his children were christened
at the new church where his wife María de Mendonça y Albuquerque would soon be
buried after passing away in 1613 [1, p. 60]. Between 1614 and 1618 her husband, now
a widower, travelled to India and passed away two years later on his return, also being
buried at the family grave in the church.
The property then passed to Jerónimo Manuel’s son and heir, Jorge Manuel de
Albuquerque, who lived in the palace until 1651 with long periods of absence due to his
travels in Africa. During those years, the estate saw the birth of his son, Jerónimo Mauoel,
who was christened at São Simão on 31 December 1639. His second son, Francisco
Manuel, was born on 20 January 1650 and christened on 5 February, a few months before
41 Azeitão Parish Archive, Dossier 5, [1570.VIII.07] Public deed of undertaking by the parishioners
of São Simão. Document transcribed and kindly facilitated by the historian Ruy Ventura.
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Jorge Manuel’s death and burial at the church on 1 October 1651 [1, p. 61]. His wife and
the mother of his two children, Teresa María Coutinho, was the daughter of Francisco
de Gama, Fourth Count of Vidigueira and Admiral of the Seas of India. The Bacalhôa
estate therefore remained a place of residence for the whole of the first half of the 17th
century, during which time the family continued to maintain the palace and the church.
The house remained a living and breathing dwelling during this first half of the 17th
century, which perhaps explains why a certain João Real, enladrilhador42, resided and
worked at the estate in 1623 [1, p. 31]. Brás [Afonso] Albuquerque had had neither the
time nor opportunity to commission the tile panels for the church, which fell many years
later to Jorge Manoel de Albuquerque, under whose initiative the bones of the Great
Albuquerque were transferred from Lisbon to Azeitão. The tiles in the church display
the typical features of their day, which are dated on one of the various hagiographic
panels that interrupt the wall surfaces in the nave, clad with patterned tiles. The panel
in question represents John the Baptist, and beneath the saint we read: “Judge, clerk and
custodians ordered this work to be done. Those who now serve this year 1648.”43
Since the church had been completed several decades earlier, we may surmise that the
phrase refers to the tiles, probably the last to be installed at the Bacalhôa monument. In
this case, they are all clearly of Portuguese origin, although some of the tiles visible in
the baptismal chapel and others preserved in the sacristy correspond to the ones at the
estate, from where they must have been brought to this church for use in repairs.
Perhaps this episode and the subsequent deaths of Jorge Manuel in 1651 and his wife
in 1657 ushered in a new and extended period of decay, not only of the estate owners
themselves but of the buildings, as the descriptions from the second half of the 17th
century appear to confirm.
Very decadent must have been Bacalhôa at the middle of the 18th century if we give
credit to the words that Diogo de Barbosa Machado dedicates to it when writing the brief
biography of Brás [Alfonso] Albuquerque of whom he affirms that: “he built in the place
of Azeitao a sumptuous Quinta […] of whose ancient greatness still today some vestiges
are preserved” [29, pp. 25-26].44
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abstract
In 1550 Jan Floris de Vriendt (Antwerp 1520/24 - Talavera, Spain 1567) became the first painter of
majolica to acquire the status of master in the painters’ Guild of Saint Luke in Antwerp. In his Het
Schilder-Boeck, published in Haarlem in 1604, Karel van Mander writes: “Jan Floris was a potter
of glazed ceramics more skilful and famous than any other in the Low Countries, and because of
his talent he was called to Spain to work in the service of King Philip (…).” And yet, no work of
his is known to survive in his native Antwerp.
Although no reference to a Jan Floris has ever been found in Spain, several documents
contemporary to his presumed presence in the country mention a certain Juan Flores, a Flemish
master of majolica tiles in the service of King Philip II (1527-1598) until 1567, who can be identified
as Jan Floris with a Castilianised name.
This paper reviews Juan Flores’ career in Spain together with his known works there, as well
as his presumed sojourn in Portugal where he may have come to work for Brás [Afonso] de
Albuquerque (1500-1581) producing majolica panels and patterned tiles for the decoration of
the palace and gardens of Bacalhôa, near Lisbon. It also includes the results of an analytical
characterization on samples collected in the Spanish panels and tiles attributed to Juan Flores, in
order to determine and assess their morphologic features and chemical composition.

resumo
Em 1550 Jan Floris de Vriendt (Antuérpia 1520/24 - Talavera, Espanha 1567) tornou-se o primeiro
pintor de faiança a adquirir o estatuto de mestre na Corporação de São Lucas, em Antuérpia.
No Het Schilder-Boeck (Livro dos Pintores), publicado em Haarlem em 1604, Karel van Mander
escreve: “Jan Floris era o oleiro de cerâmica vidrada mais hábil e famoso dos Países Baixos, e
devido ao seu talento foi chamado a Espanha para trabalhar ao serviço do Rei Filipe (...)”. E, no
entanto, não se conhece qualquer obra sua em Antuérpia.
Embora nenhuma referência a um Jan Floris tenha sido encontrada em Espanha, vários
documentos contemporâneos da sua presumível presença no país mencionam um certo Juan
Flores, mestre flamengo de azulejos ao serviço de Filipe II de Espanha (1527-1598) até 1567, que
pode ser identificado como Jan Floris com um nome castelhanizado.
Este artigo revê a carreira de Juan Flores em Espanha, juntamente com as suas obras conhecidas
no país, bem como a sua suposta estadia em Portugal onde terá trabalhado para Brás [Afonso] de
Albuquerque (1500-1581) na decoração do palácio e jardins da Bacalhôa com azulejos de faiança.
Também inclui os resultados de uma caracterização analítica realizada em amostras colhidas em
azulejos existentes em Espanha e atribuídos a Flores, discutindo a morfologia dos vidrado e as
composições químicas.
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1. INTRODUCTION
In 1550 Jan Floris de Vriendt (Antwerp 1520/24 - Talavera, Spain 1567) became the first
painter of majolica to acquire the status of master in the painters’ Guild of Saint Luke
in Antwerp. In his Het Schilder-Boeck, published in Haarlem in 1604, Karel van Mander
praised Floris as having once been the most skilled and famous potter of glazed ceramics
in the Low Countries. And yet, no work of his is known to survive in his native Antwerp.
Although no reference to a Jan Floris has ever been found in Spain, several documents
contemporary to his presumed presence in the country mention a certain Juan Flores, a
Flemish master of majolica tiles in the service of King Philip II (1527-1598) until 1567,
who can be identified as Jan Floris with a Castilianised name.
This paper discusses Juan Flores’ career in Spain together with his known works there, as
well as his presumed sojourn in Portugal where he may have worked for Brás [Afonso]
de Albuquerque (1500-1581) on the tiling at the Palace of Bacalhôa, near Lisbon. It
also includes the results of an analytical characterization on samples collected in the
Spanish panels and tiles attributed to Juan Flores, in order to determine and assess their
morphologic features and chemical composition for comparative purposes.
Floris/Flores work in the Iberian Peninsula is more than sufficient in itself to ensure him a
special place in the field of renaissance majolica in Europe. But it is also worth noting that
a number of Spanish potters and painters of majolica are known to have undertaken their
apprenticeship with Flores, which means that his brief career in the Iberian Peninsula
bore fruit, not only in an outstanding set of works in azulejos, but also in the assurance of
a continuity that would certainly contribute to give Talavera its fame in the field.

2. A BIOGRAPHY AND WORKS OF JUAN FLORES IN SPAIN
Juan Flores was born in Antwerp circa 1520–1524 where he trained in a family setting
alongside his three artist brothers: Frans Floris (c. 1519-1570) (easel painter), Cornelis
Floris (1514-1575), sculptor, architect and engraver, and Jacob Floris (1524-1581), painter
of stained-glass windows [1, p. 25]. He worked in his native city as a painter, achieving
masterhood in the Guild of Saint Luke in 1550 [2, p. 237]. None of the works from his
Flemish period is known. The following year he was mentioned in a document as being
absent from Antwerp [2, p. 237]. Although we cannot be certain where he was in 1551,
he is thought to have been in Spain, but four years later, in 1555, a “Joan Floris” is cited
in a process opened by the Lisbon Inquisition against a furrier claiming to be his friend
[3, pp. 102-103]. That document records him as living in Lisbon,1 at Rua Cata Que Farás
– in other words, in the Ribeira das Naus quarter, near the royal palace. Although his
occupation is mentioned only as “painter”, it is likely that the person in question was
the Juan Flores. If that were the case, we do not know how long he stayed in Lisbon or
when he left for Extremadura in Spain; neither do we know if, as has been thought until
now, he had already established himself in Plasencia (Cáceres) before his possible stay
in Portugal.

1

The Portuguese word used in the document is “morador”, which means that he resided in the
town at the time.
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He presumably made the azulejo works he dated respectively in 1559 and 1560 in
Plasencia (Cáceres), where he is recorded as residing in March and April 1561 [4, pp. 9394]. The most important of these works, as the only one signed with his initials and the
date (1559), is the set of tiles nowadays preserved in the parish church of San Pedro in
Garrovillas de Alconétar (Cáceres), a village near the River Tagus [5]. This work has
enormous significance as the basis for attributing to this author other sets where only
the date is visible, and even certain works that bear neither signature nor date. We do
not know what the Garrovillas work looked like originally because it has reached us as
a recomposed, incomplete set that nowadays occupies a different location in the church.
However, we can gain an approximate idea of the initial ornamental structure from the
various types of motifs that decorate the extant azulejos, whether in situ or in the parish
storerooms. Some of these form figures leaning on pedestals, shown against a neutral
backdrop of curtains behind which is an ornamental pattern of intertwining ribbons
and leaves. Two of these figures are complete and depict Saint Paul and Saint Andrew
(Figure 1). Other azulejos, nowadays held in the storerooms, show fragments of a third
apostle from the same series as the previous set and with the same backdrop, although
the iconography is less identifiable. Lastly, several azulejos appear to have formed part
of an image of the Virgin and Child. Once again, the image stands out against a curtain
in the background, behind which we see another ornamental pattern that coincides with
the one we find in Room 1 of the Pleasure House at Bacalhôa, as we shall refer later on
(Figure 9). Numerous azulejos with this same pattern complete the set.

Figure 1.

Juan Flores, 1559 Iglesia de San Pedro, Garrovillas de Alconetar (Cáceres). Left side:
Saint Paul; Right side: Saint Andrew.

White intertwining ribbons with vegetal finials form both patterns for the background
tiles. The ribbons stand out on green, blue, black and yellow grounds. The remaining
azulejos feature a variety of motifs designed as borders around the background tiles. The
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combination of these three types – figurative, background pattern and border pattern –
suggests that the original work may have formed a continuous wainscot, although they
could also be altar frontals composed of figures on patterned grounds.
We find another very similar set of azulejos in the parish church of Santa Marina in
Cañaveral (Cáceres), another small village near the River Tagus and not far from
Garrovillas [6; 7] (Figures 2, 3).

Figure 2.

Juan Flores (attrib.) - Iglesia de Santa Marina, Cañaveral (Cáceres). From left to right
Saint Catherine, Saint Margaret and Saint Barbara.

As in the previous case, it has not reached us in its original state, although there is
nothing to suggest it was made for another church because one of the three figures
depicted is Saint Margaret, known locally as Santa Marina,2 to whom the church is
dedicated, accompanied by Saint Barbara and Saint Catherine of Alexandria. On this
panel, the images of the saints do not have curtains behind them but stand out directly
against a background of patterned tiles. The pattern we see is the same one that is used
in Garrovillas as the background for the apostles, which reaffirms the attribution to
Flores of this set of azulejos that bears neither signature nor date, although the pictorial
quality is of an even higher standard than we find in Garrovillas. A third type of azulejos
features motifs designed to frame the composition, which in this case includes tassels;
this suggests, as in Garrovillas, that the original set may have comprised an altar frontal
imitating a textile, as was customary.
We do not yet know who commissioned the two panels, although it is interesting to note
that they share the same ornamental structure and that the two towns for which Juan
Flores painted them formed part of the estate belonging to the Count of Alba de Liste. At
the time when these works were made, Diego Enríquez de Guzmán y Toledo (c. 1530–
1604) was the fifth count. This eminent figure served as a field marshal in Flanders and
gentleman-in-waiting to Philip II, and between 1585 and 1592 he was viceroy of Sicily.
2

The name St. Margaret is a 9th century derivative of the original “St. Marina of Antioch” which,
in time, was generally adopted by the Catholic Church, while the Orthodox Church retained
the original name. The dragon is the attribute of St. Margaret / St. Marina of Antioch and leaves
no doubt as to the identification, not to be confused with St. Marina of Águas Santas who is a
different saint. The fact that the name “St. Marina” subsists in this church is interesting in itself,
suggesting an ancient local devotion that conserved the original name of the saint.
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Figure 3.

Juan Flores (attrib.) - Church of Santa Marina. Cañaveral, Saint Catherine (detail).

Juan Flores almost certainly also painted in Plasencia the azulejos which today adorn
the chapel of El Santísimo Cristo in Garganta la Olla (Cáceres), dated 1560, but which
appear to have come from the nearby shrine of San Martín [8, p. 50]. In this case, an
inscription indicates the name of the person who commissioned the work and the year:
Gaspar Enriquez de Montalvo, vecino de Oropesa, 1560 (Figure 4). This is another eminent
figure who travelled to Peru in the entourage of Francisco Álvarez de Toledo y Figueroa
(?- before 1548), Third Count of Oropesa [9, p. 19].
His father’s family, surnamed Álvarez de Toledo, was linked not only to the county of
Oropesa but also to the duchy of Alba de Tormes; his ancestors on his mother’s side,
surnamed Suárez de Figueroa, were dukes of Feria. Three years after painting the coat of
arms of Gaspar Enriquez de Montalvo, Juan Flores appears to have had close connections
with this second family. In fact, we know from a letter the artist wrote on 29 November
1563 to Gómez III Suárez de Figueroa, Fifth Count (1552–1567) and First Duke of Feria
(1567–1571), that he was engaged at the time painting azulejos for the nobleman’s palace
in Zafra (Badajoz) [10]. As indicated by the date, Flores carried out this latter assignment,
of which the tiles produced have been lost, when he was already working for the king.
From the clients mentioned, it would appear that the artist had close ties with the higher
nobility of Castile, all of whom had connections with Flanders and with the circle of the
Duke of Alba and Philip II of Spain.
For technical and stylistic reasons, we can also attribute to Flores’ hand the azulejos in
the old refectory of the monastery of Santo Domingo in Plasencia (Cáceres), nowadays a
Parador hotel, despite the absence of both the date and signature [11, p. 23].
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Figure 4.

Juan Flores, 1560 (attrib.)- Ermita del Santísimo Cristo, Garganta la Olla (Cáceres).

Traditional ceramic production in Plasencia adopted the form of fine earthenware made
of clay firing to a deep red colour, which is at odds, at least in terms of its appearance,
with the refined, light-coloured biscuits that Flores used to make the azulejos we find in
this city. Neither is there any evidence of the production of azulejos in Plasencia before
and after his stay there. However, although we do not know the provenance of the clay
he used during this stage of his career, it seems plausible that he would have imported
it from somewhere else with a tradition in tile-making. The most important and nearest
candidate was Talavera, located a hundred kilometres or so from Plasencia.
We do not know whether it was in Plasencia or in Talavera that Flores painted a panel
nowadays known as the Virgen de Peñitas, which since 1950 has adorned the chapel of
the same name near Oropesa (Toledo) [9, pp. 11-21;150-151]. This is a fascinating and very
different work from the previous ones because it depicts an altarpiece with Corinthian
columns in which the central panel shows the seated image of the Virgin and Child.
In the panel that reached the present day the architectural structure was somewhat
confused due to having been moved with undue care, but the original composition
has recently been recovered thanks to a meticulous restoration (Figure 5). Numerous
stylistic hallmarks link this panel to the works we have already mentioned, especially
the one in Garrovillas, which provides us with a reasonable idea about the manner in
which this artist painted. The way the light and shadow are rendered to lend virtual
volume to the panels, the Flemish-style motifs that adorn the altarpiece pedestal and the
spaces between the pairs of columns, and, above all, the close resemblance between the
iconographic model of this image and the fragments of the same theme that formed part
of the original composition in Garrovillas are all highly significant correlations. There
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is a clear iconographic parallel in the two depictions of the image of the Virgin; this is
particularly discernible in the Child’s anatomy and in the fruits that the two figures hold
in their hand (Figure 6). The opposing directions of the two figures possibly indicate that
Flores used the same engraved source and even the same stencil, employing its obverse
in one case and its reverse in the other.

Figure 5.

Juan Flores (attrib.) - Ermita de Nuestra Señora de Peñitas, Oropesa (Toledo).

Figure 6.

Left side: Juan Flores (attrib.) - Ermita de Nuestra Señora de Peñitas, Oropesa (Toledo);
right side: Juan Flores - Church of San Pedro en Garrovillas de Alconetar (Cáceres).

The restoration of the Oropesa panel provided an opportunity to conduct a visual
examination of the back of the azulejos, revealing that Flores marked each piece with
an alphabetic (from top to bottom) and numerical (from left to right) code, incidentally
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the exact same criterion used on some of the Bacalhôa panels. Certain tiles also have
marks indicating the position in which they were placed in the kiln for their second firing
[9, p. 17, figure 6].
From June 1562 until his death at the end of 1567, Flores resided in Talavera at the wishes
of Philip II and pursued his profession there. However, Juan Flores was not the only
member of his family who was employed in the king’s service. Before he passed his
painting examination in Antwerp by the Guild of St. Luke, his elder brother − and possibly
his teacher − Frans Floris de Vriendt, another painter, had overseen the arrangements and
ephemeral decorations for Charles V’s solemn entry into Antwerp in 1549, accompanied
by his son Prince Philip, the future Philip II of Spain. When years later the prince, now
crowned king, decided to commission a grand altarpiece of paintings to preside over
the church of the monastery of San Jerónimo el Real in Madrid, he chose the same artist.
Frans Floris painted the panels for the altarpiece in Antwerp and sent them to Madrid
in 1562, the exact same year in which the king appointed Juan Flores as supplier of the
azulejos for the palaces he was renovating at the time. It is interesting to note, as we know
from Karel van Mander’s biography of the artist, that Frans kept in his own house works
of his brother Jan/Juan [11]. Lastly, it was probably Jacob Floris, painter of stained-glass
windows and brother of Frans and Juan, who is mentioned in connection with a payment
in 1569 for bringing miscellaneous materials from Flanders to use on the stained-glass
windows in the royal chambers, as well as tools for the Flemish hydraulic team working
on the lakes in the gardens.3 There is no doubt that Philip II was very familiar with and
admired the work of all the members of this important family of artists from Antwerp.
It was therefore in 1562 that the king decided that the majolica tiles with which he hoped
to clad the palaces he was renovating during the early years of his reign should be made
in Talavera. According to the contract, signed on 3 September 1562 with retroactive effect
from June of the same year, Flores would receive the value of the azulejos delivered
thereafter as well as a daily stipend, provided he executed the king’s orders before those
of any other clients. A clause referring to his appointment stipulates the following:
…that while executing work for His Majesty, his main and ordinary occupations shall
be to fulfil said work and make all the azulejos His Majesty ordains and commands,
respecting the requested patterns and colours [12].4
This clause suggests that while his commitment to the Crown was not exclusive, it was
preferential and he was therefore obliged to give priority to the king’s assignments.
However, the contract also leaves open the possibility of Flores undertaking work
outside the scope of the agreement in the absence of royal commissions. With such a fine
reputation, especially after this appointment, Juan Flores must have become a figure in
3

The translated text reads as follows: Flores, he of His Majesty’s garderobe. He came here a few
days ago with certain things he had brought from Flanders for His Majesty, including three pieces of
equipment or ornaments to decorate stained-glass windows, as well as twelve pairs of cowhide boots for
dockers and people who work in water... The Spanish text is: …flores el del retrete de su magestad vino
aquí los días passados con çiertas cossas que truxo de flandes para su magestad entre las quales traya tres
furnimentos o adereços de todas las herramientas para sentar y adereçar vidrieras y mas doze pares de
botas de (piel) de vaca para los diqueros y gente que trabaja en el agua. (Archivo General de Simancas,
Casa y Sitios Reales, bundle 247.2, fol 42.)

4

…entre tanto que tuviera obra de Su Magestad, su principal y hordinaria ocupación sea en dar recaudo
a ello y hazer todos los azulejos que Su Magestad le ordenare y mandare, conforme a los patrones que se
le mandare y de las colores que se le pidieren…
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great demand among the Peninsula elite, especially in the circle of nobles close to the
Spanish king.
It is only natural that Albuquerque, a man of refined tastes with enormous financial
resources, should have aspired to have the azulejos in his estate painted by the king of
Spain’s appointed tile painter. We do not know if Albuquerque met Flores during his
presumed first stay in Lisbon circa 1555, although it is certainly plausible considering
the courtly circles they both frequented and the relative proximity of their places of
residence on the banks of the River Tagus, one on either side of the royal palace. However,
if this were not the case, the owner of the Quinta da Bacalhôa would certainly have heard
excellent reports about the works that the Flemish painter was carrying out in Plasencia
or Talavera.
Juan Flores’ fellow compatriot painters may also have been the vehicle of connection
between the artist and his client. Like Flores himself, many of his colleagues who worked
for the Portuguese court in the mid-16th century switched to working for the Spanish
crown, and vice versa. In Spain, as in Portugal, Mannerism largely arrived through the
filter of Flanders, affecting both easel painting and majolica painting. In the former case,
we need look no further than figures active at both courts, such as Simón Perejns (Antwerp,
c. 1530-Mexico 1589), Alonso Sánchez Coello (1531-1588), Anthonis Mor (Antonio Moro)
(Utrecht c. 1519-Antwerp, c 1576-78) and Jooris van der Straeten (Jorge de la Rua) (Ghent
1530-Paris, c. 1577) [13, pp. 27-32]. Flores worked with the latter artist on an altarpiece
still extant today which they both painted in Plasencia for the Marquis of Santa Cruz [4,
pp. 93-94].5 As regards majolica painting, let us not forget that this technique was largely
introduced in the Iberian Peninsula at least by three Flemish painters: Francisco Andrea
was the driving force behind this type of production in Seville, Juan Flores played the
same role in Talavera, and João de Góis was responsible for its implementation in Lisbon.
Besides, Góis spent some time in Seville before travelling on to Lisbon, and it seems that
Floris lived in both Lisbon and Castile. At least some of these were court painters and, as
such, they were not anchored to a particular territory like painters who belonged to local
guilds. Instead, they went from one manorial estate to another, working for the civic and
ecclesiastical nobility as well as for the monarchs who claimed their services.

3. THE AZULEJO CLADDINGS OF BACALHÔA
3.1. Antecedents
As a country with deep-rooted maritime and commercial traditions, Portugal maintained
close external ties in all sectors of its economy, and ceramics was no exception. The
Palácio e Quinta da Bacalhôa was neither the first nor the last case to be clad with azulejos
produced abroad. The country has enjoyed a very rich ceramic tradition in the past in
terms of the production of both common pottery and special genres, and this tradition
5
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Jorge de la Rúa had trained with Frans Floris, Juan Flores’ brother, in Antwerp. In 1554 he
accompanied Philip II to England on the occasion of his marriage to Mary Tudor; in 1556 he
received a payment from Catherine of Austria for the portrait of her grandson, the future King
Sebastián; in 1559 he was in Cáceres, where he painted a picture of the Resurrection for the
church of Santiago in that city; and in 1561 he painted another picture with Juan Flores in
Plasencia, where the latter artist lived and had his painting and azulejo workshop.
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will undoubtedly endure in the future. However, in the field of fine earthenware and
the ceramic claddings of the country’s architecture, the same phenomenon occurred as
in other parts of the Iberian Peninsula: tableware and azulejos were habitually imported
from other production centres in the Peninsula. In the late Middle Ages and Early Modern
Period, the Spanish cities of Valencia and Seville were important pottery centres as well
as busy commercial ports. The vast majority of azulejos reached Portugal by sea on ships
that either docked along the coast or continued to inland cities up one of the wide rivers
that crossed the country from east to west. These river routes were more or less extensive
depending on the particular navigability conditions in each case [14; pp. 140 and 152].6
Portugal relied on these two Spanish production centres from the beginning of the 15th
century until the second half of the 16th century when its own production commenced.
The Manises floor tiles – the earliest imports – were gradually replaced by azulejos from
Seville, used not only for floors but for walls and even vaulted ceilings and roofs as well.
Alicatados (glazed tiles cut in shapes to form a mosaic) were probably the first to arrive
from this city, soon followed by cuerda seca (dry cord) tiles and then, from the 15th until
the first two thirds of the 16th century, the arista (raised ridge) variety. A considerable
number of important Portuguese civic and religious buildings from this long time-span
offer eloquent testimonies of this phenomenon, and the Quinta da Bacalhôa is a case in
point [15]. The Sevillian azulejos shipped to the Azeitão area were probably unloaded at
Sesimbra, a very active port between the late Middle Ages and the Early Modern Period.
However, in the mid-16th century both Portugal and Spain began to demand Italian-style
majolica tiles. At the time, these were also made in Flanders, which was well connected
to the Iberian Peninsula for geographic, commercial and political reasons. In the history
of Portuguese azulejos, Bacalhôa represents an illuminating and pioneering example of
this new phase, both in terms of the quantity and variety of the azulejos, and, even more
signicantly, due to the quality of its early majolica azulejos. Its tile panels therefore reflect
the situation of the azulejo market in Western Europe in the mid-16th century and the
confluence in Portugal of tiles from the three most important production centres of the
day: Antwerp, Talavera (Toledo) and Seville. This process was parallel and practically
simultaneous in Portugal and Spain. Furthermore, different types of testimonies prove
that after the experience at Bacalhôa the two kingdoms continued to forge ties and share
both works and artists. This is confirmed by certain cases mentioned generically in
chronicles from the period as well as by historical and analytical testimonies that are
gradually coming to light [16; 17].
The first Portuguese experience in this field was the arrival in Lisbon and Évora of
azulejos from the workshop of Niculoso Pisano (?-1529) in Seville, although it seems
there was no immediate repercussion on the local production [18] (Figure 7).

6

In the case of the River Tagus, we know that until 1581 it was navigable up to Abrantes [14, p.
140]. With the works designed and executed in the time of Philip II of Spain by Juan Bautista
Antonelli, an Italian military engineer in the service of the Portuguese Crown, this navigability
was extended up to Alcántara, that is to say up to the border between the two kingdoms [14, p.
152]. Plans were drawn up for the section from Alcántara to Toledo, which required the most
costly works, but they were never implemented.
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Figure 7.

Niculoso Pisano – Visitation panel, originally in Lisbon (Rijksmuseum, Amsterdam).

The second occasion occurred very shortly before the Bacalhôa episode when azulejos
were imported from Antwerp in 1558 to clad the palace of D. Teodósio I (1505-1558), fifth
Duke of Bragança, in Vila Viçosa [19; 20]. Like the works by Niculoso, these were highquality, imported tiles and yet neither does this second episode appear to have had any
consequences for the local production that would begin in Lisbon around the same time.
Meanwhile, the Quinta das Torres (Azeitão) received two exquisite panels from Italy
narrating episodes inspired by Virgil’s Aeneid, which adorn the gallery overlooking the
lake and represent a unique work in the Iberian Peninsula.7 If we accept the approximate
date proposed by Santos Simões (1907-1972) for these panels – 1560-1570 – they could
be contemporaries of the ones at Bacalhôa, but we have no evidence to confirm this [15,
p. 85]. Accordingly, therefore, the commission promoted by Albuquerque (c. 1565) may
well be the next dated panel after Vila Viçosa (1558). This work also presented significant
novelties with respect to the two former episodes. In the first place, the azulejos did not
come from either Seville or the Low Countries, although the latter may have been the
provenance of the majolica painters who, by then established in the Iberian Peninsula,
received the assignment to make them for Bacalhôa. As mentioned above, the main
majolica tile painter was probably Juan Flores, the Hispanicised name and surname of
the man known in Flanders as Jan Floris de Vriendt, who was working at the time as
an artist in Talavera de la Reina (Toledo). Some of the other painters who presumably
worked with Flores also came from Flanders and were already established in Lisbon
where the experience at Bacalhôa may have served to boost the local production in this
technique, thus ushering in a tradition that would remain uninterrupted in the future. A
second and important novelty was the impact on subsequent tile production in Lisbon,
because a quality majolica painting technique became firmly established in Portugal.
7
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The gallery was later closed with a windowed wall.
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3.2. Brás [Afonso] de Albuquerque and the majolica tiles
The only dated azulejos at the entire Bacalhôa monument are the ones that form the
panel of Susanna and the Elders in the central room at the Pleasure House. Although the
date shown is 1565, many of the azulejos for this pavilion were almost certainly made
before that year. It was probably at the beginning of the 1560s that Brás [Alfonso] de
Albuquerque had the Pleasure House built and made plans to adorn the inside with a
ceramic cladding. However, he must not have been content with importing the traditional
arista tiles from Seville, by then commonly used in Portugal, because he made a decision
that had important consequences for the estate and, in all likelihood, for national tile
production as well.
Although we have no information about Albuquerque’s library or the inventory of
artworks that graced his houses in Lisbon and Azeitão, we do know from his written
works and other testimonies that he was a cultured man in tune with modern tastes.
Undoubtedly influenced by humanist thought, he would have admired the great
paintings of his day. From his perspective at the beginning of the second half of the 16th
century, Hispano-Moresque tiles may have seemed too conventional in their restrained
palette and limited expressiveness, more ornamental and textile than narrative and
pictorial.
Certain observations made around 1560 by Diego de Guevara (Brussels, c. 1500–Madrid,
1565), Philip II’s chronicler, cast enormous light on the opinion this Spanish courtier had
of tile production in Spain.8 Guevara was a contemporary of his counterpart in Portugal,
Francisco de Holanda (Lisbon 1517–Lisbon 1584) and of Albuquerque. The erudite
chronicler compares Hispano-Moresque azulejos with the majolica tiles he had seen in
Italy and Flanders, both territories that he knew well:9
In Spain, as regards the quality of the clay, the work could be done in Talavera but the tiles could
not be finished even if there were sufficient painters, which could be found; the work would lack
perfection because in Spain they do not know how to fix the colours in the fire, as they do in Faenza
and Pisa: neither do they know here how to use more than two or three colours. For as regards
painting and glazing the clay, in Spain they are deprived of a rich variety of fine colours; in fact,
the only thing they know anything about is these basic colours they use for their azulejos [21].10
Although the two types of azulejos are associated with very different artistic contexts,
Guevara’s harsh opinion about tile production in Spain reveals not only a radical
8

Philip II of Spain (1527-1598) was acclaimed as Philip I of Portugal in 1581 and reigned as such
until he passed away.

9

Scholars date Guevara’s original manuscript to around 1560, and if that is correct neither
Guevara nor Philip II appear to have been aware of the works that Juan Flores was already
executing in Plasencia. The text must certainly predate June 1562, when the king asked Flores to
paint tiles for his palaces and when Guevara would possibly have been informed of the contract
for the work.

10 En España, en quanto a lo que toca al barro, fineza y delgadeza del, bien se labraría en Talavera pero no
se podría dar cumplimiento a tal obra aunque oviese deseñadores bastantes para el dicho repartimiento,
como se podrían hallar; porque faltaría a la tal obra la perficion a causa de que en España no saben fixar
las colores en el fuego, como en Faença y Pisa las fixan: ni tampoco saben gastar aca sino dos o tres colores
tan solamente. Y es cierto que en esto que toca a teñir y vedriar el barro con diversidades y buenos colores
en España están ayunos dello, y por confesar la verdad lo ignoran todo excepto estas grosserías que en los
azulejos se gastan
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change in taste as far as tiles are concerned but also an irrefutable fact: the peninsula
tile-makers who came after Niculoso Pisano lacked the academic training which the
country’s painters, sculptors and architects received. They were simple artisans, even if
some of them achieved a much more industrial dimension due to their sheer volume of
production. Guevara’s observation therefore reveals that at the beginning of the second
half of the 16th century, sophisticated clients in Spain, and in Portugal as well, sought
tiles that bore a closer resemblance to easel painting, and not only in terms of the textile
repertoire of patterned tiles, although they too would now acquire new versions in
majolica. We do not have explicit proof of the opinion of D. Teodósio I de Bragança or of
Brás [Afonso] de Albuquerque in this respect, but it would probably have been similar
to the one expressed by Diego de Guevara. As early as 1521, Albuquerque would have
had the chance to admire majolica tiles when he travelled to Italy as a young man. Then,
in 1526, he visited Seville to attend the wedding of the emperor Charles V to Isabella of
Portugal, where he would have had the opportunity to see the painted tile altars that
Niculoso Pisano (active between 1502 and 1529) had made for the Catholic Monarchs
in 1504. But, above all, it was probably in 1558 that he reaffirmed his aesthetic tastes
after learning of the tiles imported for Vila Viçosa. Certain documents describe the Vila
Viçosa palace as containing a Casa dos Azulejos, which scholars situate on the ground
floor, opening on to the exterior [22, p. 35]. It may even have been a pleasure house in
the palace gardens. Moreover, it may well be the case that when Albuquerque embarked
on his project, he had seen the Casa dos Azulejos at Teodósio I de Bragança’s palace and
wished to emulate it (Figure 8).

Figure 8.
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Part of a Flemish azulejo panel at the Palace of Vila Viçosa, 1558.
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Albuquerque moved in high circles and had connections with the Spanish nobility.
Accordingly, by 1562 he would almost certainly have known that tiles of this type were
being made in Spain for the renovations that Philip II was undertaking at his palaces, clad
on the outside with exotic Nordic roofs of black slate and on the inside with Italianate
stucco and tiles in the Flemish tradition.

3.3. A difficult choice
The first dilemma that confronted Albuquerque must have been choosing a majolica
painter who could put his project into practice. He may have made this choice after 1555
if he had met Juan Flores during an early possible stay in Lisbon, or more plausibly
after 1558 when the Duke of Braganza clad his Vila Viçosa palace with tiles. However,
unlike the duke, he does not appear to have explored the possibility of importing tiles
from Flanders, although he may have had the necessary contacts and financial means
to do so. Besides, at that time, it would have been no easy task finding an artist in the
Iberian Peninsula capable of executing such a novel work; very few authors would have
been able to fulfil the challenging conditions it posed. To begin with, the artist had to
be an excellent “painter of imagery” who had passed the guild examinations and was
therefore qualified to paint narrative scenes and design ornamental patterns. Moreover,
he had to have mastered the novel technique of majolica painting in the Italian manner.
Very few Portuguese and Spanish painters could fulfil this second condition at that time.
For reasons that we explain below, we are convinced that the artist chosen to oversee the
project and execute the most delicate parts was almost certainly Juan Flores.
In addition to the aforementioned artistic skills, these works demand the use of mutually
compatible raw materials to prevent technical defects. If the artist ultimately chosen did
not live in the place where the work was undertaken, it would have been necessary to
pay for the transportation of the azulejos from the production centre or alternatively ask
the painter to take up residence in the place of the assignment and make the requested
product in situ. Everything seems to suggest that both options were used successively in
the case of Bacalhôa.
In view of the lack of documentary information about the azulejos made for Albuquerque,
it has never been possible until now to offer any details about the works involved or the
technical characteristics of the tiles. Thanks to the laboratory analyses conducted and the
efforts of a multidisciplinary team working towards common scientific objectives, today
we are in a position to put forward a series of well-grounded hypotheses.

3.4. An old debate about the authors of Bacalhôa majolica tiles
According to the information we have, several master painters were active in the Iberian
Peninsula just before 1565 and might have aspired to receiving the commission for such
a special and important project as the one carried out at Bacalhôa. Different scholars have
proposed all of them as possible authors of these azulejos.
The oldest theory was formulated in 1895 by Joaquim Rasteiro (1834-1898), who judged
them to be of Portuguese production based on his interpretation of an incomplete
signature that reads “…..TOS”, visible on one of the azulejos [23, pp. 34-35; 24]. Rasteiro
was of the opinion that this signature could be identified as that of Francisco de Matos,
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who painted the tiles in one of the side chapels at the church of São Roque in Lisbon,
dated to almost twenty years after the Bacalhôa azulejos. This author had no hesitation
in concluding that the azulejos in the Pleasure House “… form a very valuable collection
of Portuguese industry”11 [23, pp. 30-31].
At the end of the 19th century, Rasteiro had no knowledge of another figure who would
become known in 1903: Frans Andríes (c. 1535-?) (Francisco Andrea in Spain), who had
been painting tiles of this type in Seville since before 1561 [25, pp. 223-225]. This young
majolica painter was the son of Guido di Savino (Guido Andríes in his Flemish period),
an Italian who had taken up residence in Antwerp in 1508 [26, pp. 192-194]. In the mid20th century, Reynaldo dos Santos (1880-1970), familiar with the work of José Gestoso
(1852-1917), published new information attributing the finest azulejos at Bacalhôa to
Frans Andríes, or at least to the circle of ceramic artists active in Seville between 1558 and
1568; during this time the aforementioned Flemish Andríes and the Italians Sambarino
and Pesaro were all in the Andalusian city [27, pp. 58-59]. However, knowledge of the
work of these foreign artists based in Seville was and remains – for now at least – too
scant to be able to attribute works to them with the appropriate degree of confidence.
The existence of Juan Flores was known through literary channels from a very early date
[28, pp. 128-129] but there was no knowledge of his work until 1970. Even so, Santos
Simões [29], after reiterating the hypothesis of Reynaldo dos Santos, also suggested
that Juan Flores might have been the author of these azulejos. He was even of the
opinion that they might have been imported from Flanders like the tiles for Vila Viçosa.
However, a decade or so later, Simões changed his mind about the possible authorship
of these panels and where they might have been produced, switching his proposed
attribution to Flemish majolica painters established in Lisbon. Alluding once again to
the aforementioned incomplete signature and without ruling out other possibilities, he
suggested that the works might have been overseen by Marçal de Matos (1554-c.1613),
a painter about whom there is hardly any documentary evidence but whom Simões
believed to have possibly been the grandfather of Francisco de Matos (active in 1584) [15,
pp. 106-107]. Today we know that Marçal could not have authored the Bacalhôa azulejos
because he would have been too young [30, pp. 17-18].
Lastly, according to a new hypothesis put forward verbally in 1999 and then in published
format in 2000, the author of the finer azulejos in the Pleasure House might have been
Juan Flores, who could have painted them for Albuquerque in Talavera (Toledo) [31].
Several arguments that remain valid today led to the formulation of this hypothesis.
The first was an evident formal correlation because the design of the pattern used in the
first room at the Bacalhôa Pleasure House (right side of Figure 9) is the same as a work
that Flores had signed with his initials and the date – “I.F. 1559” – in two different parts of
another complex: the tiles in the church of San Pedro in Garrovillas de Alconétar (Cáceres)
(left side of Figure 9). His participation in the Portuguese project can also be inferred from
the variety of ornamental patterns in his style that adorn the estate, unknown in Portugal
until that time and even after this episode. Painted majolica patterned tiles were a highly
novel genre with no Portuguese precedents, but Flores had already gained experience in
the technique due to the works in this field that he had undertaken since his arrival in
Castile.

11 …formam uma coleção valiosissima da industria portuguesa.
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Figure 9.

Left side: Church of San Pedro - Garrovillas de Alconetar (Cáceres); Right side:
Quinta da Bacalhôa- Azeitão (Setúbal).

Coupled with this correlation of pattern types is another aesthetic factor: the extraordinary
artistic quality of the figurative panels at Bacalhôa is identical to that of other works
executed by Flores in Spain, all of which are consistent with the already mentioned praise
showered on this artist by his first biographer, Karel van Mander (1548-1606), in his work
Het Schilder-Boeck, published in Haarlem in 1604. Van Mander writes: “Juan Flores was
such a skilled and famous potter of glazed earthenware that he had no equal in the Low
Countries...12 [11, p. 238].
But as well as these formal, aesthetic and literary connections, other more concrete
arguments of a documentary nature were put forward as part of the new hypothesis.
Several letters written at the court of Philip II allude to the persistent delay in supplying
the azulejos which Flores had promised to send from Talavera to Madrid but which had
failed to arrive at the site of the royal works in the capital [31, p. 21]. Records dated 8
November 1563 show that Juan Flores had sent azulejos for the floors and walls of the
king’s private chambers at the Palacio de El Pardo [32, p. 33; 31, p. 24, note 32]. However,
some time before July 1564 Flores received the order to send more tiles for the monarch’s
private chambers at the Real Alcázar in Madrid, but they never arrived. On that date,
the king, clearly displeased, writes: …Flores sent a number of tiles to begin with but we have
received none since, and from what I have observed he has sent far fewer than what he said. Find
out what is going on [33, p.; 18, p. 24].13
All this would appear to suggest that during the first half of 1564 Flores was busy with
another assignment that had nothing to do with the royal works. The problem may well
have been that during those months he was painting azulejos for Albuquerque at his
workshop in Talavera. It is also plausible that he travelled to Portugal to deliver the
first batch in person, as was the custom. However, after delivering his tiles and issuing
instructions on how to install them, he must have extended his stay in Portugal because,
as we know from subsequent records, the complaints from the Spanish court continued
due to the persistent lack of supplies. On 19 August 1565 the king’s architect, Juan Bautista
de Toledo (1515–1567) informed the monarch about the status of the works at the Alcázar
12 Jan Floris zoo´n bekwaam en vermaard bakker van geglazuurde potten, dat hij in de Nederlanden door
niemand geëvenaard….
13 ...aquel Floris començo a poner unos pocos azulejos y después no ha venido mas y a lo que yo he visto, no
trae con mucho los que dijo, sabed de él lo que pasa.
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in Madrid and, among other observations, he writes:
…for the cladding of the said chamber Your Majesty said on his departure that he
would summon Joan Flores but he has not yet arrived. It would be expedient for Your
Majesty to write to him again and if he cannot come, he should send the designs for
which the cladding was made so that the work can be arranged (with other master
tile-makers)14 [31, p. 20, nota 40].
Between August and October 1565, after a longer absence than anticipated, Flores must
have recommenced his work in Talavera and renewed his dispatches of tiles to Madrid,
as we have documented. However, as we explain below, the king had already taken
drastic decisions to avoid a repetition of this inconvenience.
The solution conceived by the monarch was to issue orders to ensure the availability of
other ceramic artists able to supply the same type of azulejos if Flores could not do so
with the necessary diligence. With this aim, the king was to be informed of the person
who could go to Talavera to complete the technical training of the tile-makers who might
replace the tardy Flemish artist. To this effect, on 21 November 1566, by royal order,
Jerónimo Montero (?-?) travelled from Seville to Talavera to test his glazes on the local
clay [25, pp. 249-252]. We do not know if Montero was a ceramic artist or a chemist, or
whether he had learned the technique with Francisco Andrea who had been active in
Seville since at least 1561 and was still working there in 1565 [34], but he clearly must
have been a person of recognised professional standing in the field of ceramics. In the
experiments conducted between 9 and 20 November 1566, Montero was accompanied
by the three most important master painters in Talavera: Antonio Díaz (documented
between 1561 and 1615), Juan Fernández (documented between 1566 and 1588), and
Juan de Figueroa (documented between 1554 and 1566). Four additional collaborators
who had completed their apprenticeship in this field were also present: Bartolomé de
Plasencia (?-?), Pedro López, from Toledo (?-?), Melchor de Talavera (?-?) and Alonso
de Caçalegas (?-?).15 The only significant absence in this team was precisely Juan Flores.
Through other indirect evidence, it would appear that he had returned to Talavera but
did not take part in these experiments, perhaps because he had not been invited to do
so. It is also possible that he was reluctant to attend them, ashamed by the king’s rebuke
and annoyed by the suspicion that thereafter he might cease to be his exclusive supplier.
However, he clearly remained in the king’s service because he continued to receive his
salary until December 1567, when he died in his prime. Besides, the king’s accounts show
new payments to Flores for azulejos delivered between 4 July 1566 and 19 July 1567 [31,
p. 20, note 46].
Unfortunately, none of the azulejos that Flores made in Talavera for the king have been
identified until now because the buildings in question were either destroyed by fire or
have been completely remodelled. Following Flores’ death that same year, the new official
supplier was appointed from one of the three masters who took part in the experiments:
Juan Fernández. This artist made numerous azulejos for the Real Monasterio de El Escorial,
a building of immense proportions which in subsequent years was clad with tiles that he
14 …para lo del chapado de la dicha alcobilla dixo V.M. a su partida que enviaría llamar a Joan flores y hasta
agora no ha venido, seria bien que V.M. tornase a escribirle, y si no pudiese venir que nos embiase los
desiños por los quales se hizo el chapado que aquí por ellos se concertará y asentará.
15 As shown, the four ceramic artists are known by their Christian name followed by a toponym
which as well as serving as a surname indicated their probable provenance: Plasencia, Toledo,
Talavera and Caçalegas, the latter a village near the former town.
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made in Talavera as well as many others which Juan de Vera (active between 1577 and
1595) − and other ceramic artists − sent from Toledo [35].

4. ANALYTICAL CHARACTERIZATION BY SEM-EDS
4.1. Samples
Figure 10 illustrates the panels and single tiles sampled, indicating some sampling spots
and the codes attributed through which they will be referenced. Sampling was done with
a scalpel in areas already damaged. In the cases of Sp001 and Sp005, obtained directly
from figurative panels still integrated, the samples were less than 0.5 mm long, consisting
only of glaze without biscuit attached and therefore results are to be taken cautiously,
particularly as pertains the contents in tin (Sn) whose quantification needs larger areas
because of the occurrence of aggregations of crystals. Besides the samples indicated, two
larger fragments of biscuit collected from the Cañaveral and Oropesa panels were also
used for the analytical study of the clays - these are simply referenced “Canãveral” and
“Oropesa”.
Table 1 includes data on each sample studied. The first column (Sample Ref.) includes
the technical reference of the items prepared for observations and analyses. The second
column (Identification) repeats the identifications in Figure 10 and includes additional
data on the sample. The last column indicates how many measurements were averaged
in the semi-quantification of the chemical composition of each. Note that some samples
did consist of biscuit only, while others consisted only of glaze or had a narrow sectional
area of biscuit allowing a perception of the interface morphology but yet too small for a
reasonably accurate analysis of the clay.
Table 1.

Sample references, identification of origin wth details and number of analytical
results averaged

Sample Ref. Identification/ details

Total no. of results

Sp001

Garrovillas, signed & dated tile in panel. Blue glaze only; very small
sample.

Sp002

Garrovillas, figurative tile in deposit. Blue glaze area.

4 (glaze); 3 (biscuit)

Sp003

Garrovillas, pattern fragment in deposit. Blue and yellow glaze area.

5 (glaze); 4 (biscuit)

Garrovillas, part of figure St. Peter over pattern (top). White, blue, and
yellow glaze area.

4 (glaze); 3 (biscuit)

Sp004/01
Sp004/02
Sp005
Sp006/01

Garrovillas, same tile (back). Biscuit only.
Cañaveral, tile from panel. Blue glaze only; very small sample.
Cañaveral, pattern tile in local deposit. Yellow and blue glaze area.

3 (glaze)

3 (biscuit)
4 (glaze)
4 (glaze); 4 (biscuit)

Sp006/02

Cañaveral, same pattern tile in local deposit. Biscuit only.

4 (biscuit)

Cañaveral

Cañaveral, Biscuit only.

4 (biscuit)

Sp007/01

Oropesa, panel. Yellow-green glaze area). Biscuit very small.

4 (glaze)

Sp007/02

Oropesa, panel. Yellow glaze only.

4 (glaze)

Oropesa
Sp008

Oropesa, Biscuit only.
Garganta la Olla, dated tile in panel. White glaze area. Biscuit very small.
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Garrovillas- figure of saint signed “I.F. 1559” (Sp001)

Garrovillas- figurative tile in deposit (Sp002)

Garrovillas- pattern tile in deposit (Sp003)

Garrovillas- pattern/figurative tile in deposit (Sp004)

Cañaveral- figurative panel (Sp005)

Cañaveral- pattern tile in deposit (Sp006)

Oropesa- figurative panel (Sp007)

Garganta la Olla- figurative panel “1560” (Sp008)

Figure 10.
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4.2. Methods and instrumental means
The azulejo samples were stabilized in epoxy resin, lapped and polished to obtain a flat
cross-section for observation and analysis by scanning-electron microscopy coupled
with an X-ray energy-dispersive spectrometer (SEM-EDS).
SEM observations and EDS analyses were made at LNEC using a TESCAN MIRA 3 field
emission microscope combined with a BRUKER XFlash 6|30 EDS system. The samples
were uncoated and the observations were made in backscattered electrons mode (BSE),
with a chamber pressure of typically 10 Pa, at an accelerating voltage of 20 kV with the
sample sections at a distance of 14 ± 1 mm from the detector. SEM images were typically
acquired at magnifications of 350 x and 700 x for the glaze and 5,000 x for inclusions in
the glaze.
The selection of areas for EDS quantification avoided large inclusions in the glaze
or biscuit representing more than ca. 5% of the full selected area. From our previous
experience, the adequate minimum measurement areas are 200 x 200 µm for glazes and
500 x 500 µm for biscuits. In general, multiple measurements were made and in such
case the results are averages and smaller non-overlapping areas may be used to the
same effect. Whenever possible, the analyses were performed on white glazes to avoid
interference from elements diffused from the blue, green or violet pigments which, when
present, were neglected. The yellow pigments remain at the surface and therefore do not
present the same problem. Still, in the case of zinc-bearing yellow pigments, the analyses
must be performed at a safe distance from the colour.
Ancillary elements usually representing less than 1% of the compositions, such as
magnesium (Mg) and iron (Fe) in the glazes, or titanium (Ti) in the biscuits were not
included in the tables of results.
The quantification of tin (Sn) in the glazes may be problematic because the aggregation
of crystals often results in a large variance. That problem was dealt with by using larger
areas whenever aggregation was visually detected in the SEM images or, when that was
not possible, averaging the results of multiple analyses on different areas.
The amount of oxygen (O) was calculated through the remaining elements stoichiometry
of their most commonly considered oxides (Na2O, MgO, Al2O3, SiO2, K2O, CaO, Fe2O3,
SnO2, PbO) and the result was normalized to 100 %.

4.3. Results
4.3.1. Morphology of the glazes
Figure 11 depicts sectional SEM images of the glaze and interface of samples at the same
magnifications (350 x and 700 x). The light grey area on top is the glaze, while the dark
grey area corresponds to the biscuit. Because of its colour, the inclusions in the glaze are
conspicuous: round gas bubbles retained in the glass, grains of sand (larger compact dark
inclusions, usually with rounded edges) and bits of feldspars, often in disaggregation.
The white spots in the midst of the glaze are crystals of the opacifier (tin oxide), while a
continuity of similar white spots near the surface may correspond to the lead-rich yellow
pigments.
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Garrovillas Sp001

Garrovillas Sp002

Garrovillas Sp003
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Garrovillas Sp004/01

Cañaveral Sp005

Cañaveral Sp006/01
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Oropesa Sp007/01

Oropesa Sp007/02

Garganta la Olla Sp008

Figure 11.
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SEM-BSE images showing the main micro-morphological characteristics of azulejos
in Spanish panels and pattern tiles attributed to Juan Flores. Left side: glaze section
at 350 x; Right side: detail of the biscuit-glaze interfaces at 700 x (in Sp005 the
interface is not visible).
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Figure 12.

Particles of a substance rich in phosphorus (P) and calcium (Ca), often with fluorine
(F) and sometimes with chlorine (Cl) associated, presumably resulting from the
addition of bone ash to the glazes of Garrovillas (Sp001 -top), Cañaveral (Sp006 middle) and Garganta la Olla (Sp008 - bottom). Note that the matrix effect (peaks
marked by asterisks) varies but the proportion of P to Ca, as perceived from a
comparison of the peak areas, is approximately the same in all three cases.
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The fact that the provenance of the panels and tiles under study is known (including
the objective attribution of at least the Garrovillas, Canãveral and Oropesa works to
a specific master potter and painter) and the exact chronology of the Garrovillas and
Garganta la Olla tiles is established by the date inscribed in the panels themselves,
makes this set particularly important as a reference with which other panels and tiles
of doubtful provenance or chronology may be compared. As such, a reconnaissance of
unusual characteristics present in them may add important information for the same
purpose. Such characteristics are better surveyed in the glazes, which are the product
of a technology, than in the biscuits, and more often identified through unusual
morphologies, than by the elemental compositions of the glazes which may be shared
within a technological circle. Figure 12 depicts one such peculiar morphological detail:
sometimes small inclusions (ca. 5 μm across) are perceived with a characteristic often
diffuse aspect in BSE. An analysis shows them to be composed of calcium (Ca) and
phosphorus (P), sometimes with fluorine (F). They likely result from the addition of bone
ash. The purpose of such addition is uncertain but the frequent detection of chlorine (Cl)
associated with these inclusions suggests that bleach may have been used during the
preparation process. The addition of bone ash may have been aimed at improving the
whiteness of the glaze, and the use of bone material as a white opacifier is known from
other instances (e.g. [36]).
The presence of bone ash points directly to the productions of at least one of the workshops
of Antwerp - that which manufactured the azulejos bought by Duke Teodósio II of
Bragança to decorate his palace in Vila Viçosa, and it was when studying these tiles that
we identified bone particles for the first time [37].
Bone was not added in such quantity as for individual particles of a relatively large size
to be found in every small sample area, still we detected them in three of the samples
researched and it may be present in all cases but went unnoticed because the sections of
our particular test items did not have any such particle conspicuously visible.

Figure 13.

The use of coperta (clear glaze indicated by an arrow) over the yellow pigment in
samples from Garrovillas (Sp003/01 - left side) and Cañaveral (Sp006/01 - right side).

Another remarkable aspect has to do with the use of coperta - a sprinkled layer of
transparent glass applied to improve and even up the gloss, which is readily perceivable
over the yellow because the pigment does not diffuse into the glaze and therefore contains
the spread of the coperta. This is a technique stemming from Italy [38] and also used
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in Antwerp [37]. Figure 13 shows SEM /BSE images of samples Sp003/01 (Garrovillas)
and Sp006/01 (Cañaveral) illustrating the use of coperta over the yellow colour. Analyses
show that the composition of the coperta is virtually the same as that of the glaze under
the pigment, except that it does not include any tin, the opacifier that renders glaze
white. Besides Garrovillas and Cañaveral, coperta was also used in Oropesa (confirmed in
sample Sp007/02) and probably in Garganta la Olla as well, although the lack of a sample
of the yellow area did not allow a confirmation.

4.3.2. Composition of the glazes
Table 2 includes the semi-quantitative results of analyses of the glazes by EDS in weight %.
Each result is the average of all determinations of the element in the tiles, given with the
standard deviation. The silicon/lead (Si/Pb) ratios have been determined and are also
included in the table. This ratio is a technological trait set by the glaze recipe and gives
important information about the firing conditions in the kiln because the lower the ratio,
the lower the temperature at which the glaze could be properly fired.
Table 2.

Semi-quantitative composition of the glazes of the tiles studied, determined by EDS
(values in wt. % with oxygen obtained by stoichiometry and sum of all elements
normalized to 100%) with Si/Pb ratios included

Sample
Sp001
Garrovillas
Sp002
Garrovillas
Sp003
Garrovillas
Sp004/01
Garrovillas
Sp005
Cañaveral
Sp006/01
Cañaveral
Sp007/01+/02
Oropesa
Sp008
Garg. la Olla

O

Na

Al

Si

K

Ca

Sn

Pb

average

35.96

3.55

2.71

24.23

4.22

2.78

3.55

23.00

st. deviation

--

1.32

0.46

3.56

0.07

0.09

1.43

7.77

average

37.76

3.06

3.07

25.62

4.68

3.00

4.44

18.37

st. deviation

--

0.40

0.33

1.64

0.17

0.30

1.35

5.37

average

34.70

2.98

2.53

22.83

4.04

2.76

5.96

24.19

st. deviation

--

0.24

0.66

2.07

0.30

0.43

1.23

5.84

average

36.49

2.07

3.31

24.14

4.23

1.75

8.35

19.66

st. deviation

--

0.47

0.66

2.15

0.53

0.47

0.99

6.29

average

36.38

1.83

2.64

24.66

5.59

1.78

7.02

20.11

st. deviation

--

0.14

0.20

1.01

0.13

0.37

1.86

2.07

average

34.36

1.80

3.44

21.53

5.13

2.52

8.69

22.53

st. deviation

--

0.14

0.38

1.54

0.32

0.43

2.02

5.03

average

36.43

1.93

3.27

24.34

4.25

1.63

7.38

20.76

st. deviation

--

0.11

0.24

1.46

0.59

0.50

0.96

4.53

average

38.07

2.96

3.46

25.33

4.28

2.07

8.11

15.71

st. deviation

--

0.14

0.50

1.33

0.36

0.53

0.81

4.11
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1.4

0.9

1.2

1.2

1.0

1.2

1.6
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4.3.3. Composition of the biscuits
Table 3 includes the semi-quantitative results of analyses of the biscuits by EDS in
weight %. Each result is the average of all determinations of the element in the tile, given
with the standard deviation. Lead occurs in most cases deriving from percolation into
the biscuit when the raw glaze is applied. Its content was determined but not considered
because it is not part of the natural composition of the biscuit and depends on the
proximity to the interface. The presence of lead renders the quantification of sulphur
doubtful because of a superposition of spectrographic peaks and therefore it too was
not considered, as well as elements of contents often below 1% such as phosphorus (P),
chlorine (Cl) and titanium (Ti). The distinctive calcium to silicon ratios (Ca/Si) have been
determined and are included in the table.
Table 3.

Semi-quantitative composition of the biscuits of the tiles studied, determined
by EDS (values in wt. % with oxygen obtained by stoichiometry and sum of all
elements normalized to 100%) with Ca/Si ratios included

Sample
Sp002
Garrovillas
Sp003
Garrovillas
Sp004/01+02
Garrovillas
Sp006/01+/02
Cañaveral
Cañaveral biscuit
only
Oropesa biscuit
only

O

Na

Mg

Al

Si

K

Ca

Fe

average

44.80

1.64

3.51

7.94

24.66

1.56

12.66

3.23

st. deviation

--

0.12

0.12

0.40

0.24

0.14

0.37

0.12

average

42.95

0.92

3.06

8.77

20.94

2.53

16.96

3.86

st. deviation

--

0.14

0.11

0.35

0.39

0.24

0.50

0.28

average

43.77

0.85

3.00

8.47

22.64

2.26

15.34

3.67

st. deviation

--

0.14

0.17

0.44

0.83

0.20

0.78

0.39

average

43.35

0.89

3.91

8.53

21.48

2.20

15.91

3.74

st. deviation

--

0.12

0.89

0.32

0.79

0.49

1.94

0.34

average

42.99

0.92

3.97

8.20

21.25

3.14

15.44

4.09

st. deviation

--

0.29

0.49

0.76

0.38

0.30

1.73

0.32

average

42.55

0.96

2.56

8.28

20.82

2.97

18.16

3.69

st. deviation

--

0.25

0.31

0.48

0.62

0.68

1.30

0.33

Ca/Si
0.5

0.8

0.7

0.7

0.7

0.9

5. DISCUSSION OF THE ANALYTICAL RESULTS
The Ca/Si ratios of the biscuits of all samples (Table 3) vary between 0.5 and 0.9. This
spread matches closely the spread of the samples from the Garrovilla panels alone.
Figure 14 depicts superimposed EDS spectra of the clays of a selection of representative
samples from the three sites of which biscuits could be analysed. The use of spectra
rather than elemental contents allows a visual comparison of the whole compositions
[39], instead of a numerical comparison element by element, and clays with obviously
different elemental compositions have a counterpart in very different spectra. This is not
the case for the spectra in comparison, which present marked similarities as could be
expected from a single provenance of the clays used in the panels and patterned tiles of
the three sites.
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A Principal Component Analysis (PCA) of samples presumably all similar does not offer
relevant information and may actually be misleading by lack of terms of comparison that
may set a proper scale to the meaning of “similar”, but elsewhere we did a comparison of
the analytical results presented here with biscuits from other provenances and concluded
that the clays from Garrovillas, Cañaveral and Oropesa may be considered to cluster
together [40].
The semi-quantitative results of the composition of the glazes (Table 2) shows a limited
spread in the Si/Pb ratios but the spread of the results pertaining to Garrovillas alone
(ca. 36%) encompasses the spread of the results of Cañaveral and Oropesa, while the
Si/Pb ratio of the glaze of Garganta la Olla exceeds all others. The varying Si/Pb ratios
of Garrovillas derive mostly from a variation of the contents in lead, and the standard
deviations in Table 2 show that they are variable even within a single sample, while the
contents in silicon are comparatively steadier.

Figure 14.

Graphical comparison of the compositional spectra of biscuits from three of the
panels researched, showing very close matches.

Figure 15 depicts superimposed EDS spectra of the glazes from samples from the four
sites analysed. Overall, the spectra are not strikingly different (for examples of the
meaning of “strikingly different glaze spectra”, see e.g. [16, p. 43]), still there are marked
differences in the contents of elements such as sodium (Na), tin (Sn) and lead (Pb), in
line with the numerical results in Table 2. Again a PCA of the samples was published
elsewhere [40] and when compared to tiles from other known provenances, it could be
shown that, notwithstanding the variance of the ratios Si/Pb, all glazes could be clustered
together as possibly sharing the same technological provenance. The PCA is particularly
useful in cases such as this, when similarities must be weighed against disparities.
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Figure 15.

Graphical comparison of the compositional spectra of glazes from the four panels
researched depicting an overall conformity but striking discrepancies in details.

Table 4 summarizes results pertaining to the glazes by systematizing their Si/Pb ratios
as well as appraising subjectively, from Figure 11, the density of inclusions and the
development of interfacial outgrowths.
As pertains the interface glaze/biscuit, it is interesting to note that the two samples from
the Oropesa panel are different one from the other, possibly because of the location of
the tiles inside the kiln (maybe a small kiln) resulting in different firing conditions [38,
p.92)]. This remark practically nullifies the worth of considering interface morphologies
in this particular study because of the comparatively small development of interfacial
crystals in most items, still the presence or absence of inclusions in the glaze cannot be
explained likewise. The apparent high density of inclusions in two of the Garrovillas
samples may be a fortuitous consequence of a local agglomeration, but may – more likely
- be an indication of two different workshop practices.
Table 4.

Synopsis of glaze Si/Pb ratios, together with morphological observations
Si/Pb

Interface glaze/biscuit

Inclusions in glaze

Sp001 Garrovillas

1.1

sample of glaze only

some

Sp002 Garrovillas

1.4

almost non-extant

few

Sp003 Garrovillas

0.9

very small

many

Sp004/01 Garrovillas

1.2

small

many

Sp005- Canãveral

1.2

sample of glaze only

some

Sp006/01 Canãveral

1.0

very small

few

somewhatj developed

few

non-extant

few

somewhat developed

few

Sp007/01 Oropesa
Sp007/02 Oropesa
Sp008 Garganta la Olla
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6. CONCLUSION
Four groups of tiles extant at four different locations, all attributed to the workshop of
Juan Flores, were studied:
- Garrovillas (twice signed “IF” and twice dated “1559”) includes figures of saints and
two different patterns. The original claddings have been disassembled at some time in
the past and two of the figures plus pattern tiles were reapplied as a front in the main
chapel, with the rest used to cover lacunae or kept in deposit. All the figures and patterns
sampled correspond in style, dimensions and colours to the figures and pattern tiles
cladding the low wall where they are now applied. We cannot be certain whether all the
tiles were delivered in 1559 but they seem to conform to a single decorative campaign. If
there are two different chronologies represented, they should not be very far apart;
- Cañaveral, includes a recently restored panel presently applied on a wall, and some
pattern tiles in deposit which correspond to the same pattern used in the panel;
- Oropesa corresponds to a single figurative panel and is, as respects homogeneity, the
best case within the four;
- Garganta la Olla, maybe once applied in a different local church, includes a coat of arms
dated “1560”, which was the only part sampled, set amidst pattern tiles of a different
chronology.
Table 5 summarizes the results of a comparison of the samples from the sites studied,
considered globally as four (and only four) different groups, as pertains, both to objective
artistic traits, and analytical results.
Table 5.

Systematization of samples based on objective artistic traits and analytical
characterization
Use of a common
pattern design

Sharing of
iconography

Use of bone ash in Use of coperta over
the glaze
the yellow colour

Garrovillas

YES

YES

YES

YES

Cañaveral

YES

No

YES

YES

Oropesa

No

YES

?

YES

Garganta la Olla

No

No

YES

?

The use of a common background pattern in tiles that make up the panels in Garrovillas
and Cañaveral (Figures 1, 2 and 3) convincingly connects the panels in those two
locations, while the iconographic parallel between Garrovillas and Oropesa (Figure 6)
also ensures the integration of this third panel with the other two. Garganta la Olla,
on the other side, is connected to at least Garrovillas and Cañaveral through the use of
what we presume to be bone ash in the glaze. Analytical results also point to the use of a
single clay, or maybe very similar clays from the same geographical origin in the panels
in Garrovillas, Cañaveral and Oropesa, while the samples collected in Garganta la Olla
did not include a sufficiently representative biscuit area for analysis. On the other side,
although a higher Si/Pb ratio was determined for its glaze, it may be pointed that none
of the results obtained for Garganta la Olla suggests a different provenance than that of
the other three panels, while the use of bone ash strongly suggests a common technology.
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All together the results obtained point to a single artistic origin for, at least, Garrovillas,
Cañaveral and Oropesa, as well as to a common technological origin of the tiles in all the
four locations studied, as might be expected from a single workshop over a few years of
activity or a group of associated workshops with a common technological source (e.g. a
master potter and one of his former apprentices). The painter of a panel and the potter
who prepares and fires the glazes are not necessarily the same person and, in fact, the two
slightly different densities of inclusions (Table 4), raise the possibility of the intervention
of two different potters sharing a common technology in the work for Garrovillas. The
panel from Garganta la Olla needs more samples and further study for a more assertive
conclusion.
The possible use of the same materials and technology in some of the figurative panels
and patterned tiles lining the palace and estate of Bacalhôa, in Portugal, was addressed
elsewhere [40; 41].
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abstract
The manufacture of azulejos in Portugal started, as far as we know presently, around 1560s
by the workshop of Hans Goos, a Flemish potter established in Lisbon as João de Góis. His
younger brother, of whom we only know the adopted Portuguese name Filipe de Góis, was
referred to in 1575 as a “master of glazed ceramics” and so he may have also produced azulejos
around that time. The productions of what we may call the “circle of João de Góis” (maybe
only a single workshop or maybe several sharing the same technology) encompasses a period
thus starting around 1560 and lasting at least until the 1590s. Practically all the potentially
locally-produced azulejos from this period that we have studied (fifteen different panels)
could be fitted into the productions of that rather consistent circle, while confirmed imports
from Antwerp and Seville are characterized by different technological traits.
We had now the opportunity to study all the azulejo panels and patterned linings at the Palace,
annexes and gardens of Bacalhôa, amounting to more than 50 different types, a research made
all the more difficult by the mixing of tiles of like patterns but certainly different provenances
and by the use of clays, glaze formulations, or firing schedules that could not be safely
included within the bounds of the circle of João de Góis. Since it is not viable to encompass
all the types in a single paper, the most representative azulejo panels still extant at Bacalhôa
were chosen, as well as the patterned types used at the Pleasure House by the lake and in the
Palace itself. They were sampled and their morphological and chemical characteristics were
compared between them and with previously published results, following which the panels
and patterned tiles were organized in groups with a view to their future individual study.

resumo
Tivemos a oportunidade de estudar todos os painéis, azulejos de padrão e de emolduramento
do Palácio, anexos e jardins da Bacalhôa, perfazendo mais de 50 tipos diferentes. A
complexidade do estudo foi aumentada pela mistura de azulejos do mesmo padrão, mas
de proveniências certamente diferentes e pelo uso de argilas, formulações de vidrados, ou
ciclos de cozedura que não permitiam uma inclusão segura nas produções do círculo de
João de Góis. Não sendo viável abordar conjuntamente tantos tipos diferentes num único
artigo, escolhemos os painéis mais representativos ainda existentes na Bacalhôa, bem como
os padrões de azulejos de faiança utilizados na chamada Casa de Prazer (também referida
como Casa do Lago ou Casa de Fresco) e no próprio Palácio. Estes foram amostrados e
caracterizados morfológica e composicionalmente e os resultados comparados entre si e
com os de produções já conhecidas, conduzindo a uma proposta de agrupamentos que irá
enquadrar o seu subsequente estudo individual.
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1. INTRODUCTION
The manufacture of azulejos in Portugal started, as far as we know presently, around
1560 by the workshop of Hans Goos, a Flemish potter established in Lisbon as João de
Góis [1]. His younger brother, of whom we only know the adopted Portuguese name
Filipe de Góis, was already active in 1565 [2] and was referred to in 1575 as a “master of
glazed pottery” [1, p. 18] and so he may have also manufactured azulejos around that
time. The productions of what we may call the “circle of João de Góis” (maybe only a
single workshop, or maybe several sharing the same technology) encompasses a period
thus starting around 1560 and lasting at least until the 1590s. Tiles imported to Portugal
at around the same time from Antwerp and Seville, are characterized by different
technological traits [3] and practically all the others we studied up to now could be fitted
into the productions of this rather consistent circle. In a few instances, however, we found
azulejos that, albeit similar, did not match closely the characteristics of the circle of João
de Góis. Such cases were hypothesized to represent productions of others, maybe foreign
potters temporarily in the country, or local potters whose production was still unknow. It
should be kept in mind that the tally of professionals made in Lisbon in 1565 [2] mentions
at least three other potters working with tin-glazed ceramics, presumably tableware but
maybe also azulejos: João Fernandes, Pero Fernandes and Francisco Jácome (Flemish),
the two last ones living near João de Góis.
We had now the opportunity to study all the panels, patterned linings and frame tiles at
the palace and gardens of Bacalhôa, amounting to more than 50 different types. The domain
now known as Bacalhôa in Vila Fresca de Azeitão (35 km SE of Lisbon) was acquired by
Brás [Afonso] de Albuquerque in 1528 (all unreferenced historical mentions to Bacalhôa
or Albuquerque stem from the study by Pleguezuelo et al. [4] that updated the original
research by Joaquim Rasteiro published in 1895 [5]). Brás [Afonso] de Albuquerque
modernized the palace and added a number of annexes. The year “1554”, inscribed over
the entrance gate, dates the completion of the work at the palace, while the Pleasure
House by the lake was likely built soon afterwards. The palace, annexes and gardens are
colourfully decorated with azulejos, initially of the Hispano-Moresque type and later
with a profusion of majolica tiles. Patterned tiles of attractive and often unique designs
line the walls of the Pleasure House, interrupted here and there by figurative panels of
mythological or biblical inspiration, one of which - Susanna and the Elders - has the date
“1565” inscribed over a painted portal, as if to date the tiling of the whole chamber where
it is located (the central and most lavishly decorated room of the Pleasure House).
Brás de Albuquerque (1500-1581) was the only son of Afonso de Albuquerque (1452-1515),
the military commander and governor of Portuguese India who gained the appellation
O Grande (The Great). After the death of his father, King Manuel I (1469-1521) instructed
that Brás should take his father’s name, thus becoming Afonso de Albuquerque. After Brás’
death, a judicial dispute for the property ensued leading to an unstable situation until 1609
when the rights of ownership were definitively settled in favour of Maria de Mendonça
e Albuquerque, married to a Jerónimo Manuel from whose nickname, Bacalhau, stems
the now prestigious name of the property itself. Given the troubled situation after Brás
[Afonso] de Albuquerque’s death, the year 1581 likely sets a chronological limit to the
16th century azulejo linings which art historians have singled amidst the chefs-d’oeuvre
of renaissance majolica tile decorations. Their provenance, foreign or domestic, and
authorships have, however, remained disputed.
Based on the letters “TOS” painted on a fragment of a baseboard slab [6, Estampa
XXXVII] Joaquim Rasteiro attributed, rather rashly, all the figurative panels to a Francisco
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de Matos [5, pp. 34-35] who, in 1584, signed one of the panels at Igreja de São Roque in
Lisbon [7, p. 95]. Santos Simões [8] gave proof of his proverbial insight by systematizing
the linings and panels and attributing them to Flemish potters working in Lisbon,
with collaboration of a local painter. On his attempted systematization, Santos Simões
considered firstly a division between patterned linings and figurative panels and slabs,
and then he discussed further separations based on style and the quality of the drawing
and painting skills. However, as Reynaldo dos Santos admitted in 1957, no significant
advances seemed possible without supporting documental evidence [9].
Resourcing to modern analytical means, we studied the panels and patterned tiles of
Bacalhôa based on their manufacturing technology and accordingly attempted an
objective systematization such as was not feasible when Reynaldo dos Santos and Santos
Simões wrote their pioneering books. Besides the sheer number of types identified,
the study was made particularly difficult by the mixing of tiles of the same pattern
having certainly different provenances or chronologies and by the use of clays, glaze
formulations or firing schedules unknown to us, that did neither match the familiar
parameters of the circle of João de Góis, nor the known Flemish or Spanish productions.
Since it is not viable, in this first approach, to encompass all the types in a single paper,
the study concentrates on the azulejo panels still extant, complete or incomplete, still in
situ or surviving in fragments but whose original setting is known, as well as the majolica
baseboard slabs decorated with grotteschi or playful children. Also included were the
patterned tiles used in the palace and the Pleasure House, of which, whenever several
versions of the same pattern were clearly present, only the presumably older one was
considered. The decision in such cases, albeit subjective, was based on the assumption
that the originals would be superior to the copies and therefore the version considered
best in terms of the quality of the pigments, the skill of the painter and the absence of
remarkable defects caused by the manufacturing technique was selected.
The panels, slabs and patterned tiles studied for the purpose of a systematization of
types are identified and illustrated in Figure 1 and referenced by the codes of the local
museum, the Museu do Palácio da Bacalhôa: 301-nn (in the case of panels) and 301-Pnn (in
the case of patterned tiles), in which “nn” represent the itemization numerals. It will be
noted that two flowerbed panels with fauns (coded 301-23 and 301-27 in Figure 1), once
decorating the Secret Garden, ante-chamber to the Pleasure House, and now removed
for restoration, were considered independently. We had the possibility to examine
closely the remaining panels of this set and at least two different types were seemingly
apparent, each represented by one of the panels considered here. Even neglecting the
obviously distinct skills of the painters, the biscuits were different and so were the
backside markings. On the other side, two tile fragments (coded 301-96 in Figure 1) were
considered together as being remains of a coat of arms. This was recognized to be that of
Albuquerque’s first wife Maria de Noronha [4] and the fragments are therefore referred
to as the “Noronha Coat of Arms panel”.
Samples were obtained and, once prepared, they were observed by scanning electron
microscopy to define their characteristic morphologies, and the chemical composition of
the biscuit and glaze of each was determined by energy dispersive X-ray spectroscopy.
The panels, slabs and azulejos were then tentatively clustered based on morphology
and compositional results, following the methodology previously used on the singling
of 16th century azulejo productions by the workshops of Lisbon [3]. Once defined, the
clusters were examined for consistency and compared between them and with similar
results from panels of known Portuguese origin and similar chronology [10].
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A comprehensive study of panels and patterned tiles, including those in the garden,
India House and the frame tiles will be published at later times in dedicated articles.
Susanna and the Elders (301-8)

Abduction of Hippodamia (301-9)

Tagus river god (301-10)

Loggia river gods panels (example: Douro 301-5)

Rape of Europa (301-6)

Mascarons (301-7)

Albuquerque Coat of Arms panel (301-11)

Noronha Coat of Arms panel (301-96)

Flowerbed panel with fauns (301-23)

Flowerbed panel with fauns (301-27)
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Baseboard slab with children

301-P1

Figure 1.

301-P11

Baseboard slab with monkeys

301-P24

301-P28

301-P41

Floral baseboard slab

301-P46

301-P50

Bacalhôa panels, baseboard slabs and patterned tiles addressed by this paper
(images: slab with monkeys and floral slab - Museu Nacional do Azulejo; all others
© Associação de Colecções | The Berardo Collection).

2. EXPERIMENTAL
2.1. Samples
Very small samples were taken from the panels, the patterned tiles and the baseboard
slabs. Whenever possible, and to improve the accuracy of the analytical results, larger
samples were taken from fragments in storage in the reserves of the local museum.
All samples were identified by a technical reference Bacnnn to which was added an
additional numeral whenever the sample was later split.
Table 1 includes references and data on each case studied. The first column (Identification)
repeats the codes in Figure 1 and includes a short name for panels and baseboard slabs
that will be used in the diagrams and tables for their easier identification. The second
column (Description/Location) presents the name of the panels and the location of the
patterned tiles. The third column (Sample Ref.) includes the technical reference of the
samples collected and prepared for observations and analyses. In the case of patterned
tiles, the underlined reference is always of the main sample that was collected directly
from the walls. The remaining columns include the tile dimensions (when measurable)
and indicate how many samples and measurements were averaged in the semiquantification of the chemical composition of each. In Tables 2 and 3 each value represents
the average compositions of all samples and measurements of a single panel or pattern,
except in the case of the five panels in the Loggia of the River Gods which, because of
their presumed common provenance and chronology, confirmed by the morphological
and compositional similarities (to be addressed in a future paper) were, for the sake of
legibility of the results, averaged as a single panel composed of five parts.
The panels in Igreja da Graça (Graça Church in Lisbon), tentatively dated from 1565 to 1570
[11], were used for comparative purposes. Their study, published in 2019, identified two
variants readily separable by the clays used: one includes the tiles bearing the monogram
of João de Góis and named “Graça I”; the other includes the 16th century frame tiles with
the Greek pattern and the remainder of the panel composed by tiles other than of the
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first type, named “Graça II” [11, fig.13; 12, p 32]. Besides both these types, the other panel
presumably signed by João de Góis, the superb Nossa Senhora da Vida (NSVida - Our
Lady of Life) conserved at Museu Nacional do Azulejo in Lisbon, probably dating from the
second half of the 1570s [13] was also included as a reference for comparison.
Table 1.

Short name of items, locations, sample references, dimensions of tiles, and number
of results averaged

Identification /
short name

Description/Location

Sample Ref.

301-8 / Susanna

Susanna and the Elders

Bac001

13 x 13 x ?

3

5 (g) 3 (b)

301-9 / Hippodamia

Abduction of Hippodamia

Bac024

13 x 13 x 2.5

2

3 (g) 2 (b)

4

9 (g) 9 (b)

301-10 / Tagus

Tagus river god

301-1; -2;-3;-4;-5 /
Palace
River gods
Loggia of the River Gods [4]

Bac006, 017, 083

Approximate tile Nr. of Total nr. of
dimensions (cm) samples
results

13 x 13 x 2.5

Bac004, 010, 011,
012, 013

12.5 x 12.5 x ?

10

17 (g) 13 (b)

301-6 / Europa

Rape of Europa

Bac015

13 x 13 x ?

2

6 (g) 2 (b)

301-7 / Mascarons

Mascarons

Bac016

13 x 13 x ?

2

2 (g) 2 (b)

301-11 / Shield 1

Albuquerque coat of arms

Bac018

13 x 13 x ?

2

3 (g) 1 (b)

301-96 / Shield 2

Noronha coat of arms

Bac007, 009, 104

13 x 13 x 2.0

4

8 (g) 4 (b)

301-23 / Fauns 1

PH Secret Garden flowerbed

Bac107

18 x 18 x 2.5

1

2 (g) 1 (b)

301-27 / Fauns 2

PH Secret Garden flowerbed

Bac008, 023

18 x 18 x 2.5

2

2 (g) 2 (b)

Children slab

PH (?) baseboard slab
with children

Bac005, 022

26 x 13 x 2.5

2

2 (g) 2 (b)

Monkey slab

Skirting PH Room 5

Bac167

26 x 13 x 2.5

1

3 (g) 1 (b)

Skirting PH Room 1

Bac168

26.5 x 13 x 2.5

1

2 (g) 1 (b)

Bac109, 120

13 x 13 x 1.5

3

3 (g) 3 (b)

Bac082, 113, 123

13 x 13 x 2.0

4

11 (g) 6 (b)

Floral slab
301-P1 / P1
301-P11 / P11

Pattern used in the Palace
Coat-of-Arms Room
Pattern used in front court
yard and PH exhibition panels

301-P24 / P24

Pattern used in Palace

Bac144

14.5 x 14.5 x 1.5

1

3 (g) 3(b)

301-P28 / P28

Pattern used in Palace

Bac014, 127, 141

15.5 x 15.5 x 1.5

4

3 (g) 4 (b)

12 x 12 x 2.0

3

3 (g) 3 (b)

6

9 (g) 6 (b)

4

4 (g) 4 (b)

301-P41 / P41

Pattern used in PH Room1 Bac100, 125, 138, 143

301-P46 / P46

12 x 12 x 1.5
Pattern used in PH Room 3 Bac003, 040, 078; 142
(Bac078 & Bac142)

301-P50 / P50

Pattern used in PH Room 5

Bac042, 085, 103

13 x 13 x 1.5

Notes: PH = Pleasure House:
- underlined samples were collected from the walls;
- dimensions given are rounded estimates of the average. There are variations of ca. ± 0.5
cm in face dimensions and ca. ± 0.3 cm in thickness;
- g = glaze; b= biscuit.

2.2. Methods, instrumental means and software
The azulejo samples were stabilized in epoxy resin, lapped and polished to obtain a flat
cross-section for observation and analysis by scanning-electron microscopy coupled
with an X-ray energy-dispersive spectrometer (SEM-EDS).
SEM observations and EDS analyses were made at LNEC using a TESCAN MIRA 3 field
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emission microscope combined with a BRUKER XFlash 6|30 EDS system. The samples
were uncoated and the observations were made in backscattered electrons mode (BSE),
with a chamber pressure of typically 10 Pa, at an accelerating voltage of 20 kV with the
samples sections at a distance of 14 ± 1 mm from the detector. SEM images were typically
acquired at magnifications of 350x and 700x for the glaze and 3,000 to 6,000x for the
biscuit.
The selection of areas for EDS quantification avoided large inclusions in the glaze
or biscuit representing more than ca. 5% of the full selected area. From our previous
experience, the adequate minimum measurement areas are 200 x 200 µm for glazes and
500 x 500 µm for biscuits. In general, multiple measurements were made and in such
case the results are averages and smaller non-overlapping areas may be used to the
same effect. Whenever possible, the analyses were performed on white glazes to avoid
interference from elements diffused from the blue, green or violet pigments which, when
present, were neglected. The yellow pigments remain at the surface and therefore do not
present the same problem. Still, in the case of zinc-bearing yellow pigments, the analyses
must be performed at a safe distance from the colour.
Having in view comparisons through Principal Component Analysis (PCA), ancillary
elements usually representing less than 1% of the compositions, such as magnesium (Mg)
and iron (Fe) in the glazes, were not included in the tables of results. Calcium (Ca) was
also excluded from the glazes because, as will be seen further on, in cases such as one of
the flowerbed panels with fauns and the baseboard slabs, the addition of a powdery Carich substance (perceived as clouds of minute dark inclusions in some samples of Figure
2) results in high Ca contents that might overshadow the variability of other elements in
the graphs.
The quantification of tin (Sn) in the glazes may be problematic because the aggregation
of crystals often results in a large variance. That problem was dealt with by using larger
areas whenever aggregation was visually detected in the SEM images or, when that was
not possible, averaging the results of multiple analyses on different areas.
The amount of oxygen (O) was calculated through the remaining elements stoichiometry
of their most commonly considered oxides (Na2O, MgO, Al2O3, SiO2, K2O, CaO, Fe2O3,
SnO2, PbO) and the result was normalized to 100 %.
PCAs of EDS results were made using the SPSS® software platform by IBM Analytics.

3. Results
3.1. Morphology of the glazes
Figure 2 depicts, at the same magnifications for comparison purposes, SEM images of
the samples showing the main micro-morphological characteristics generally associated
with the glazes and their interfaces. The light grey area on top is the glaze, while the dark
grey area corresponds to the biscuit. Because of its colour, the inclusions in the glaze
are conspicuous: gas bubbles retained in the glass, grains of sand (larger compact dark
inclusions, usually with rounded edges) and bits of feldspars, often in disaggregation.
The white spots in the midst of the glaze are crystals of the opacifier (tin oxide), while a
continuity of similar white spots near the surface may correspond to the lead-rich yellow
pigments.
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301-8, Susanna (images below from sample ref. Bac001/01)

301-9, Hippodamia (images from sample ref. Bac024/02)

301-10, Tagus (images from sample ref. Bac017/03)
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River gods (in the images 301-2, Mondego - sample ref. Bac011/01)

301-6, Europa (images from sample ref. Bac015/03)

301-7, Mascarons (images from sample ref. Bac016/03)
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301-11, Shield 1 (images from sample ref. Bac018/01)

301-96, Shield 2 (images from sample ref. Bac009/02)

301-23, Fauns 1 (images from sample ref. Bac107)
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301-27, Fauns 2 (images from sample ref. Bac008/01)

Children slab (images from sample ref. Bac022/01)

Monkey slab (images from sample ref. Bac167)
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Floral slab (images from sample ref. Bac168)

301-P1 (images from sample ref. Bac120/01)

301-P11 (images from sample ref. Bac113/01)
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301-P24 (images from sample ref. Bac144)

301-P28 (images from sample ref. Bac127)

301-P41 (images from sample ref. Bac143)
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301-P46 (images from sample ref. Bac003/01)

301-P50 (sample ref. Bac103/01)

Figure 2.

SEM-BSE images showing the main micro-morphological characteristics of
the Bacalhôa azulejo glazes (left side: 350 x) and biscuit-glaze interfaces (right
side: 700 x) (images: LNEC).
Note: samples were chosen that offered clear and representative images of each case.

3.2. Composition of the glazes
Table 2 includes the semi-quantitative results of analyses of the glazes by EDS in
weight %. Each result is the average of all determinations of the element in the panel,
slab or frame tiles, given with the standard deviation. The important silicon to lead ratios
(Si/Pb), related with the minimum temperature at which the glazes may be properly
fired, have been determined and are also included in the table, which is sorted by their
descending values.
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Table 2.

Average values (with standard deviations in parentheses) for the semi-quantitative
composition of the glazes of the Bacalhôa samples determined by EDS (values in
wt.% with oxygen obtained by stoichiometry and elements normalized to 100%)
with high Si/Pb and low Si/Pb ratios shaded in blue and in red

PANEL/TILES

O

301-96 Shield 2

38.13

301-11 Shield 1

36.76

301-P11

35.63

301-P1

34.81

301-23 Fauns 1

35.30

301-P41

35.25

301-P46

30.74

301-8 Susanna

30.50

301-P50

28.65

301-10 Tagus

29.23

301-9 Hippodamia

29.58

Floral slab

27.60

Loggia river gods

28.10

301-P28

27.80

Children slab

26.65

301-27 Fauns 2

26.98

301-P24

26,42

301-6 Europa

27.03

301-7 Mascarons

25.50

Monkey slab

24.84

Na

Al

Si

K

Sn

Pb

2.63
(0.46)
2.87
(0.75)
0.93
(0.10)
1.93
(0.31)
1.95
(0.13)
2.59
(0.57)
1.64
(0.50)
1.19
(0.16)
2.56
(0.26)
1.21
(0.53)
1.42
(0.10)
2.05
(0.08)
0.71
(0.39)
0.79
(0.40)
2.17
(0.54)
1.76
(0.17)
0.25
(0.04)
0.26
(0.07)
0.16
(0.07)
1.59
(0.09)

3.08
(0.51)
3.21
(0.24)
2.66
(0.29)
2.55
(0.74)
2.52
(0.25)
1.38
(0.13)
2.41
(0.74)
2.26
(0.36)
1.78
(0.37)
2.10
(0.24)
3.14
(0.27)
1.59
(0.02)
1.92
(0.42)
2.02
(0.11)
1.77
(0.34)
2.01
(0.10)
3.09
(0.40)
2.74
(0.13)
2.60
(0.39)
1.65
(0.07)

26.52
(0.99)
25.12
(2.24)
24.78
(1.57)
23.27
(0.91)
24.27
(1.96)
25.44
(2.00)
19.16
(1.62)
19.41
(2.00)
16.41
(1.33)
18.27
(1.61)
17.95
(0.91)
15.66
(0.67)
17.76
(1.69)
17.91
(1.31)
14.85
(1.28)
15.76
(1.54)
14.65
(1.42)
15.59
(0.54)
14.16
(0.26)
14.06
(0.44)

6.89
(0.42)
5.64
(0.50)
6.40
(0.70)
5.77
(1.19)
5.32
(0.00)
3.79
(0.76)
2.76
(0.66)
3.14
(0.32)
1.50
(0.29)
2.70
(0.74)
2.46
(0.35)
1.95
(0.09)
2.12
(0.68)
2.19
(0.25)
1.23
(0.16)
1.62
(0.57)
1.01
(0.13)
1.11
(0.06)
0.67
(0.08)
1.17
(0.03)

5.69
(1.37)
5.66
(0.86)
5.79
(1.96)
9.02
(1.07)
6.62
(1.37)
4.80
(0.60)
11.86
(2.57)
10.18
(1.82)
17.55
(3.50)
10.28
(3.16)
9.54
(0.93)
17.08
(2.91)
8.66
(1.65)
5.62
(1.01)
15.74
(4.84)
11.88
(2.56)
16.26
(2.81)
9.07
(0.85)
12.84
(0.19)
11.37
(1.58)

17.05
(2.42)
20.74
(4.15)
23.82
(4.09)
22.66
(3.13)
24.02
(2.01)
26.75
(4.22)
31.43
(5.88)
33.32
(4.02)
31.54
(1.76)
36.21
(4.02)
35.91
(2.84)
34.06
(4.81)
40.72
(5.02)
43.68
(2.72)
37.58
(1.71)
39.99
(0.62)
37.71
(6.10)
44.81
(1.60)
44.07
(0.99)
45.32
(0.77)

Si/Pb
1.56
1.21
1.04
1.03
1.01
0.95
0.61
0.58
0.52
0.50
0.50
0.46
0.44
0.41
0.40
0.39
0.39
0.39
0.32
0.31

3.3. Composition of the biscuits
Table 3 includes the semi-quantitative results of analyses of the biscuits by EDS in
weight %. Lead (Pb) occurs in most cases deriving from diffusion into the biscuit when
the raw glaze is applied. Its content was determined but not considered because it is
not part of the natural composition of the biscuit and depends on the proximity to the
interface. The presence of lead renders the quantification of sulphur (S) doubtful because
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of a superposition of X-ray elemental peaks and therefore it too was not considered.
In each case the ratio of the calcium to silicon contents (Ca/Si), that in part defines the
suitability of the clay to glazing, has been determined and the table has been sorted by
its descending value.
Table 3.

Average values (with standard deviations in parentheses) of the semi-quantitative
composition of the biscuits of the Bacalhôa samples determined by EDS (values in
wt.% with oxygen obtained by stoichiometry and elements normalized to 100%)
with high and low Ca/Si ratios shaded in blue and in red

PANEL/TILES

O

Na

Mg

Al

Si

K

Ca

Fe

0.98
(0.27)
1.03
(0.12)
0.96
(0.20)
1.29
(0.16)
1.09
(0.04)

4.12
(0.60)
3.64
(0.29)
4.47
(1.01)
2.83
(1.13)
4.73
(1.93)

6.96
(0.58)
7.54
(0.60)
7.23
(0.31)
8.02
(0.03)
9.40
(0.53)

19.02
(0.73)
19.74
(1.33)
20.83
(2.96)
21.89
(2.17)
20.28
(0.38)

1.24
(0.28)
1.58
(0.24)
1.55
(0.73)
1.57
(0.43)
1.64
(0.03)

22.43
(2.17)
19.86
(2.41)
18.33
(3.99)
17.06
(3.48)
15.16
(2.19)

3.61
(0.23)
4.48
(0.12)
3.89
(0.29)
4.05
(0.22)
4.45
(0.23)

0.86

4.44

7.69

22.23

1.22

15.91

3.95

1.03
(0.30)
0.87
(0.25)
1.83
(0.67)
1.14
(0.39)

4.24
(0.81)
4.75
(0.77)
4.71
(0.10)
4.75
(1.40)

9.13
(1.53)
8.31
(0.82)
8.02
(0.49)
8.89
(0.75)

21.38
(1.79)
21.59
(1.38)
22.37
(0.57)
22.18
(1.61)

1.37
(0.36)
2.27
(0.50)
1.23
(0.34)
2.30
(0.43)

14.97
(1.24)
14.55
(2.69)
13.88
(0.60)
12.60
(1.89)

4.21
(0.44)
4.18
(0.38)
4.07
(0.50)
4.15
(0.43)

0.81

4.88

9.90

22.52

1.59

12.10

3.56

0.85
(0.08)
1.38
(0.29)

1.20
(0.06)
0.99
(0.22)

9.45
(0.35)
8.86
(0.03)

25.67
(0.08)
27.55
(0.64)

3.14
(0.16)
3.06
(0.35)

9.61
(0.67)
8.74
(0.31)

4.80
(0.12)
3.44
(0.22)

Ca/Si

301-P11

41.66

301-P1

42.13

301-96 Shield 2

42.74

301-P41

43.27

301-9 Hippodamia

43.26

301-11 Shield 1

43.69

301-P46

43.69

Loggia river gods

43.49

301-8 Susanna

43.89

301-10 Tagus

43.99

301-23 Fauns 1

44.64

301-P24

45.28

301-27 Fauns 2

45.99

Floral slab

45.80

1.86

1.33

7.19

28.43

3.79

8.64

2.96

0.30

301-P50

46.40

1.76
(0.68)

1.11
(0.35)

8.58
(0.22)

28.41
(0.53)

2.62
(0.17)

8.28
(0.91)

2.83
(0.37)

0.29

Monkey slab

46.45

1.35

0.75

7.67

29.25

2.92

8.41

3.19

0.29

301-P28

46.63

Children slab

46.18

301-7 Mascarons

46.39

301-6 Europa

46.56

1.06
(0.23)
1.45
(0.44)
0.97
(0.09)
1.17
(0.23)

0.89
(0.29)
1.13
(0.05)
1.22
(0.11)
1.29
(0.60)

7.72
(0.57)
8.91
(0.23)
9.81
(0.14)
10.52
(0.09)

29.46
(2.24)
27.87
(0.54)
27.41
(0.14)
27.54
(1.43)

2.71
(0.73)
3.24
(0.35)
2.65
(0.35)
3.79
(1.05)

8.45
(2.17)
7.75
(1.20)
6.86
(0.11)
4.26
(2.28)

3.08
(0.56)
3.48
(0.10)
4.69
(0.43)
4.87
(0.00)
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1.18
1.01
0.88
0.78
0.75
0.72
0.70
0.67
0.62
0.57
0.54
0.37
0.32

0.29
0.28
0.25
0.15
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4. DISCUSSION
4.1. Technology
Considering the morphology of the glazes in Figure 2, one group, including all the
baseboard slabs, one of the flowerbed panels with fauns (301-27, “Fauns 2”) and the pattern
301-P50 from Room 5 of the Pleasure House, is immediately individualized because
the whole glaze is speckled with dusty inclusions and that characteristic constitutes a
key-marker, enough to discriminate a class (Table 4). The same type of inclusions has
previously been found in the Nossa Senhora da Vida panel [13, pp 83-84] and the 1584
lining of Capela de São Roque (St. Roch’s Chapel in the church of the same dedication in
Lisbon) [7, pp 103-104] but in those two cases the inclusions were present only in the blue
or black smalts used to sketch the outlines. EDS analysis of those inclusions revealed a
composition rich in calcium (Ca) and silicon (Si) which was confirmed also in the present
case. But here we have a considerably earlier case in which the inclusions were added to
the glaze itself.
The composition and small granulometry of the inclusions suggested that they might
result from an addition of powdered calcium oxide to the glaze frit, resulting in the genesis
of a calcium silicate over firing. This hypothesis was confirmed through reproductions
following a procedure already tested in the past [14] and indeed the same result as seen
in the glazes was obtained and the compositions of the inclusions in both cases were
confirmed to be practically identical (Figure 3 and results to be published).

Figure 3.

Left side: reproduction tile ref. “TestCa700”; right side: baseboard slab with
monkeys, sample Bac167 (images: LNEC).

The purpose of the addition of powdered calcium oxide to the glaze frit is arguable but it
was only used on biscuits made of local clay that often fired to a dark reddish colour. In
one case (to be published) only a layer of Ca-rich inclusions can be seen near the glazebiscuit interface, suggesting a white engobe applied over the biscuit for the purpose of
hiding its dark colour, making the glaze whiter. That single case may represent a trial
after which the powdered calcium oxide was simply added to the whole glaze. The use
of a calcium-rich engobe, possibly lime-based, was also found in majolica tiles from
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Antwerp1 but its bulk use dispersed in the glaze is unknown from there,1 suggesting that
it may represent a solution specifically developed for Bacalhôa by a foreign potter who
left the country after completing his commission there.
Table 4.

Systematization of samples solely based on the addition of powdered calcium oxide to the
glaze frit

Group A - glaze speckled with minute Ca-rich
inclusions

Group B - glaze clear of Ca-rich specks

301-27 (Fauns 2)

301-11 + 301-96 (Shields 1 & 2)

301-8 (Susanna)

Floral slab

301-23 (Fauns 1)

301-9 (Hippodamia)

Monkey slab

301-6 (Europa)

301-10 (Tagus)

Children slab

301-7 (Mascarons)

Loggia river gods

301-P50

301-P1 + 301-P11 + 301-P24

301-P28 + 301-P41 + 301-P46

4.2. Composition of the glazes
In the composition of a glaze, the ratio silicon/lead (Si/Pb) is important because it
represents a capital technological trait: the mixture proportions used by the workshop that
contribute mostly to define the minimum temperature at which the glaze can be properly
fired. Lead is a fusing agent and therefore a low Si/Pb ratio means that the glaze can be
properly fired at a lower temperature, eventually making use of a less sophisticated kiln
than would be necessary if the ratio was much higher, or else completing firing cycles at
a faster pace than would be possible with a high Si/Pb ratio.
Considering the Si/Pb ratios (Table 2), it will be seen that they decrease from 1.56 to 0.31
with a divide between samples with ratios of around 1.0 or higher, and samples with a
ratio of around 0.6 or lower. This result is highlighted by the use of two colours in the
table and it can be noted that in the tiles corresponding to the blue area of higher Si/
Pb ratios, the contents in potassium (K) are in average higher and the contents in tin
(Sn) are in average lower than in the red area. These remarks are particularly relevant
because most of the silicon (Si) and potassium (K), and all of the tin and the lead (Pb) are
introduced by the potter in raw materials that may be accurately weighed and therefore
their contents are established by the glaze recipe.
Figure 4 shows the results of a log-based PCA of the glazes of all samples, considering
the analytical results in Table 2, together with the reference samples Graça I, Graça II
and NSVida. Graça I and very likely NSVida are known to be by the workshop of João
de Góis, while Graça II is maybe by a different workshop within the same technological
circle [11; 12; 13]. The result of the analyses is depicted through a plot in the plane of the
two first principal components (PC1 and PC2). PC1 explains 63 % of the variance and
is controlled in the positive sense by the contents in silicon (Si) and potassium (K), and
in the opposite sense by the contents in tin (Sn) and lead (Pb). PC2 explains 22 % of the
1

Personal communications by Bauvois, Stefanie of the ARCHES Research Group, University of
Antwerpen.
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variation and is controlled in the positive sense mostly by the content in sodium (Na) and
in the opposite sense mostly by the content in aluminium (Al), as seen in Figure 5, where
the loadings plot is represented as a vector graph.
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Figure 4.

Score plot of the PCA of the glazes.
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Figure 5.

Loadings plot of the PCA of the glazes.

All the high Si/Pb ratio samples in the blue region of Table 2 are naturally on the right
side of the PCA plot of Figure 4. All are close together except the pattern 301-P41, but
consulting Table 2 it will be seen that the deviation upwards results, in this case, mostly
from the low content in aluminium (Al). The presence of Al in 16th century glazes does
not derive from a precisely weighted raw material called for by the recipe, but rather
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from an uptake from clay minerals in the biscuit during the second firing and also from
additions to the glaze, such as feldspar, mica or ground clay. Some of these, together
with grains of sand, are not fully digested during the firing cycle and result in the dark
inclusions seen in the sectional images of Figure 2. Therefore, the recipe of the glaze of
301-P41 may well be similar to e.g. 301-P1 and 301-P11 and the different contents in Al
may be related to the ancillary procedures of a specific workshop, or to the nature of the
additions used at a specific time.
The fact that the Si/Pb ratio bundles together six panels and patterned tiles within the
larger blue area, suggests that they should indeed be grouped. Reviewing Figure 2 it
will be seen that all these, as well as 301-P41, share underdeveloped or mostly absent
interface outgrowths, suggesting that the firing schedules used were similar. The
tentative integration of 301-P41, that was clearly separated by the PCA, in this group can
only be made with a note attached that it may stem from a different workshop sharing
the same basic technology or, at least, represent the practice of a different potter in the
same workshop.
Concerning the low Si/Pb ratio cases (red region of Table 2), the samples morphologically
separated by the Ca-rich dusty inclusions (Group A in Table 4) are all within a small
region marked in yellow in Figure 4, and glaze-wise these constitute a cluster whose
members have likely a similar chronology. They are not too far apart from the cluster in
the region marked with a red colour in Figure 4, a cluster that may also be considered to
include, from the three reference samples, at least Graça II.
The only three other low Si/Pb samples that cannot be immediately clustered with the
rest represent the Rape of Europa and the Mascarons panels, together with patterned
tiles 301-P24 (region marked in green in Figure 4). What sets them apart are the lowest
contents in sodium (Na) and potassium (K) as seen from Table 2, that push them to the
far corner of the third quadrant of the PCA graph.
In a previous publication it was shown that the single characteristic that may distinguish
the productions of the workshop of João de Góis or his near circle from all others,
including the Hispano-Moresque from Seville which share with them a low Si/Pb ratio, is
the low content in sodium [3, pp. 42-43]. It may prove relevant in the future to note from
Table 3 that the panels and tiles with the lowest contents in sodium are, besides those in
the green region of Figure 4, also the river god panels together with the patterned tiles
301-P28, precisely those that make up the decorative lining of the Loggia of the River
Gods [4].
From our previous work, the Si/Pb ratio expected from the productions of the workshops
of Lisbon at the time when the Bacalhôa azulejos and panels were in all likelihood
manufactured (1560s-1570s) was 0.4 ± 0.1 for a 90 % confidence interval [3] or 0.4 ± 0.2
for a ca. 95% confidence interval. To attain this ratio the local potters had to use an excess
of expensive lead, probably because of some technological limitation of the kiln or kilns
available, or else to obtain a good match with the biscuit and a proper adhesion of the
glaze to the distinctive low-calcium clay used at the time. The composition and firing
conditions resulted in a characteristically well-developed interface with crystalline
outgrowths [3, p. 40]. The glazes in the red area of Table 2 could fit into that interval, but
the glazes in the blue area could not. Both this fact and the underdevelopment or absence
of the interfacial outgrowths suggest for the glazes in the blue area a source other than
the workshops of Lisbon.
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4.3. Composition of the biscuits
Each clay or mixture of clays has a range of calcium/silicon ratios (Ca/Si) that characterize
it in some measure, but ratios of around 1:1 in elemental weight are frequent and cannot,
by themselves, identify a clay. However, our previous experience in the field shows that
clays or mixtures with Ca/Si ratios of ca. 0.4 or below are rarely used in majolica azulejos at
this time [3]. Kate van Lookeren Campagne, in her research of historical sources on early
Dutch azulejo manufacture, states that “the importance of using calcium-rich clays in the
production of tin-glazed wares has been mentioned in all of the earliest sources” [15].
Considering Table 3, the ratios vary from 1.18 down to 0.15, a very unusual low value.
Also, there is a rather continuous decrease from 1.18 to 0.54 and then a discontinuity to
the next value (0.37) suggesting that at least two different clay pastes may be present.
This divide is highlighted by the use of two colours in Table 3 and it will be noted
that in the tiles corresponding to the blue region of higher Ca/Si ratio, the contents in
magnesium are noticeably higher than in the red region of calcium-poor biscuits, which
is not unusual in itself, since the carbonates of magnesium (Mg) and calcium (Ca) are
often associated, but in this case will be consequential.
Figure 6 shows the results of a log-based PCA of the biscuits of all samples, considering
the analytical results in Table 3, together again with Graça I, Graça II and NSVida. The
results are depicted through a plot in the plane of the two first principal components
(PC1 and PC2). PC1 explains 55% of the variance and is controlled in the positive sense
mostly by the contents in silicon (Si) and potassium (K), and in the opposite sense mostly
by the contents in magnesium (Mg) and calcium (Ca). PC2 explains 25% of the variation
and is controlled in the positive sense mostly by the contents in aluminium (Al) and iron
(Fe) and in the opposite sense mostly by the contents in sodium (Na) and Ca, as seen in
Figure 7, where the loadings plot is represented as a vector graph.
All the high Ca/Si ratio samples in the blue region of Table 3 are naturally on the left side
of the PCA graph of Figure 6, forming a single cluster that also includes Graça II but not
Graça I. However, this cluster includes, both above and below of PC2=0, glazes with high
and with low Si/Pb ratios that were separated by the PCA of Figure 4. This is a rather
perplexing situation that will be specifically addressed further on.
Regarding the low Ca/Si ratio region of Table 3 (red area), the samples morphologically
separated by the Ca-rich dusty inclusions in the glaze (Group A in Table 4) are all within
a small region marked in yellow in Figure 6, also including the patterned tiles 301-P28
from the Loggia of the River Gods, suggesting that they too use the same or a very similar
clay. The Rape of Europa and the Mascarons panels, whose Ca/Si ratio is the lowest, are
pushed to the far corner of the first quadrant by their lower sodium (Na) and calcium
(Ca), and higher aluminium (Al) contents, where they group together with NSVida and
patterned tiles 301-P24.
As a graphic counterpart of the biscuit compositions, Figure 8 depicts the relevant parts
of four EDS biscuit spectra representing all the possible cases from crossing the clusters
of Figure 4 with those of Figure 6, plus Graça I and Graça II used as references. The peaks
of magnesium (Mg), potassium (K) and calcium (Ca) are identified and straight lines are
used to accentuate graphically their relative sizes.
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Score plot of the PCA of the biscuits.
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Loadings plot of the PCA of the biscuits.

As could be expected from the PCA result, all the spectra on the left side of Figure 8
look similar. They all depict a relatively high Mg peak, together with a high Ca peak.
This is not an unusual feature in azulejo clays, including those used in Portugal from the
1590s onwards [12]. In comparison, the spectra on the right side present lower Mg and
Ca peaks, which characterize the clay normally used by the workshops of Lisbon in the
16th century (exemplified by the spectrum of the biscuit of Nossa Senhora da Vida) until,
at least, after the lining of the Capela de São Roque dated “1584” [7]. This type of clay is
very different and quite unique amidst the clays we know from 16th century productions
in other countries, being poor in Ca, with Ca/Si ratios around 0.3 and also relatively
Studies in Heritage Glazed Ceramics

131

A technical overview of 16th century majolica panels and patterned tiles from Palácio e Quinta da Bacalhôa in Portugal

poor in Mg [3]. These features are a key-marker of this type of clay and suggest that the
clay used on all the tiles and panels on the low Ca/Si red area of Table 3 (corresponding
to the yellow and green clusters of Figure 6) may have been extracted from Miocene
layers cropping out in Lisbon, as well as on the south bank of the Tagus. One of such
layers, used by the local potters for many centuries, is the so-called Forno do Tijolo clay,
cropping in the hill of the Lisbon castle and then northwards under the Bairro das Olarias
(Potters Neighbourhood) [16, p. 136] towards Alvalade (near the airport of Lisbon) where
it was cored in 2009. We had access to the cores and sampled and analysed the full 21 m
thickness of the layer at that area, finding variable contents in calcium that may be used
to define sublayers (to be published). The Ca-poor biscuits closely fit the thickest sublayer
in which the Ca/Si ratios vary around 0.25. When fired in an oxidation atmosphere, the
biscuits have a characteristic orange/reddish colour derived from the formation of red
iron oxide that is not counterbalanced by light-coloured calcium-rich minerals, as seen
also in several productions of the João de Góis circle (see, for instance [13, p. 82]). The
clay used for both the Rape of Europa and the Mascarons is similar and the biscuits are
red because they were formed from Ca-poor clays and fired in an oxidation atmosphere.
However, when the same clay is fired in reducing atmospheres, eventually at a location
inside the kiln where fumes prevail, the resulting biscuits are buff to a darker brownish
(see e.g. [11, right side of fig.7]) and the tell-tale orange/reddish colour on 16th century
biscuits that immediately suggests an attribution to the workshops of Lisbon, is lost.
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Biscuit EDS spectra. Left side (top to bottom): 301-96 (Shield 2); 301-5 Douro river
god; Graça II (sample Az013/01). Right side (top to bottom): 301-27 (Fauns 2); 301-7
(Mascarons); NSVida (sample Az032/08).
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Given their oddly low Ca/Si ratios, the biscuits making up the yellow and green clusters of
Figure 6 allow a sound conjecture as to the origin of the clay and could even be combined
to form a single cluster also with Graça I. However, the blue cluster of Figure 6 presents
a major problem because it bundles together two very different glaze compositions,
clustered in the red and in the blue areas of Figure 4, the second with characteristics
unknown from the workshops of Lisbon at the time, and therefore suggesting a foreign
production. So, either the blue cluster of Figure 6 mingles two different clays, casually with
similar compositions, or else the same clay was used for two very different productions
of which one is compatible with a known local provenance, and the other is not.
Starting with the supposition that two different clays are clustered together in the blue
area of Figure 6, all biscuits were observed by SEM in BSE mode for any significant
morphological evidence. A conspicuous detail immediately noticed was the occurrence
of rhomboid hollows (Figure 9) left by rhombohedral crystals of dolomite or dolomitized
limestone that were consumed by de-carbonization in the course of the firings, a process
researched by Maria José Trindade et al. [17]. Sometimes a blob of the resulting neoformed minerals could be perceived inside a hollow and the EDS analysis confirmed
an excess of Mg, besides the elements characteristic of clays that make up the matrix
(Figure 9).
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Figure 9.

Rhomboid hollow left by the de-carbonation of a crystal of dolomite and analysis of
the blob inside (301-10 Tagus, sample Bac017/03) (images: LNEC).

Figure 10 depicts sectional images of the biscuits of three samples from the red cluster
of Figure 4, together with three samples from the blue cluster of the same figure. The
widespread occurrence of the rhomboid hollows will be recognized in all cases. The
epigenetic formation of these euhedral crystals of dolomite was discussed and even
replicated by several authors who concluded that they could only be formed under
conditions that favoured particular kinetics [18;19], while anhedral or subhedral forms
were much more common. In our studies, we have only found the widespread occurrence
of the shapes left by euhedral dolomite crystals in azulejo biscuits, in two other instances:
one in samples from ca. 1600 attributed to the workshops of Talavera in Spain; and
another from a ca. 1650 production attributable to the workshops of Lisbon, but in this
last case the residue left by the consumption of the dolomite was also rich in manganese
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Figure 10.
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Left side (top to bottom): 301-8, Susanna (sample Bac001/02); 301-2, Mondego
river god (sample Bac011/03); 301-10, Tagus (sample Bac017/03). Right side (top to
bottom): 301-11, Shield 1 (sample Bac018/01); 301-23, Fauns 1 (sample Bac107); 301P11 (sample Bac113/02) (images: LNEC).
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(Mn), which is vestigial or non-extant in the Bacalhôa samples. The occurrence of the
same unusual rhomboid morphology of the hollows in all the biscuits in the blue cluster
of Figure 6 suggests that the same Mg- and Ca-rich clay was used in each and every one
of them.
In the images of Figure 10, white specks can be perceived in some biscuits. They are
inclusions of minerals containing elements of high atomic number (Z) that are seen in
a conspicuous white colour because of the proportionally higher number of electrons
backscattered by the nuclei of their atoms. Those inclusions range from common zircon
and cerium-monazite, to rare minerals of tantalum or indium, which we have found only
once. No inclusion is by itself determinant, but the occurrence of a set of uncommon or
rare inclusions in a clay is expectably connected to a specific provenance [20].
The biscuits on the blue cluster of Figure 6 were again divided in two sets corresponding
to the red and to the blue glaze clusters of Figure 4, and the nature of the high-Z inclusions
was determined. Minerals with vanadium (likely vanadinite Pb5(VO4)3Cl because of the
association with lead and chlorine that was clearly identified in the EDS results), copper,
zinc, strontium (strontianite?), tin, barium (likely barite BaSO4 identified because of the
association with sulphur) and gold were found in both sets. Albeit uncommon, vanadinite,
copper, tin, barite and gold are known from verified Portuguese biscuits made from local
clay. Minerals of zinc and strontium, moderately common in the samples analysed, have
not, yet, been found in 16th century Portuguese biscuits that we studied in the past. The
clays could not be shown to be different in this manner either, and the results add to the
presence of the rhomboid hollows to compellingly suggest that the same clay was used
for all the biscuits aggregated in the blue cluster of Figure 6.

5. CONCLUsionS
The analytical results of the biscuits suggest the use of two very different clays:
‒ One, poor in calcium and magnesium, firing to a shade of orange or dark red colour in
an oxidation atmosphere, was very likely extracted from a Miocene layer of the region
of Lisbon and may be the same clay already used in the 16th century by local potters
to produce green-glazed red clay pottery. Two sorts of azulejos were made with this
clay but all have glazes whose compositions are compatible with the productions of the
workshops of Lisbon;
‒ The other clay is much richer in calcium and magnesium and we have never found
biscuits made of a similar clay in tiles of this chronology manufactured by the workshops
of Lisbon.
Two different sorts of azulejos were made with biscuits of this last clay:
‒ The first type includes, from the panels and patterned tiles studied, the Albuquerque
coat of arms, the remains of the Noronha coat of arms, one of the faun panels that is
also decorated with birds (301-23), and three different patterned tiles. The composition
of the glazes used in these tiles, with Si/Pb ratios of ca. 1.0 or higher, is unknown to
us from Portugal at this early chronology. Therefore, we conclude that they were likely
manufactured abroad;
‒ The second type has a glaze whose composition is similar to those of the circle of João de
Góis (as seen by e.g. the low Si/Pb ratio, low content in potassium and high in tin). These
tiles were fired in conditions also compatible with a production by the workshops of
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Lisbon, as seen by the generally high degree of development of the interfacial outgrowths.
Therefore, the results suggest that, either the clay, or the biscuits, were imported, but they
were glazed and fired in Portugal.
The importation of clays was not unknown in the 16th century and throughout the 17th
century in Holland, even though appropriate clays were available locally, as Kate van
Lookeren Campagne showed based on contemporary documental evidence [15]. And
the reason was that the conditions under which a good fit between glaze and biscuit
was obtainable could only be set, at that time, through an often lengthy trial and error
process. Bastenaire-Daudenart, who worked in the late 18th century and had first-hand
experience as shop-master, states that many would-be producers of faience were out
of business before they could start a manufacture, because they were unsuccessful in
their quest for a workable glaze-biscuit combination [21]. For that reason, once a fit was
found and the parameters of a suitable firing schedule established, potters tended to
continue using the same materials and technology, even though better clays might be
available locally and less expensive production parameters would have been possible. In
this case, an indication that the already formed and fired biscuits (and not the clay) were
imported, is their thickness: Ca-rich biscuits used in panels where they were accessible
to be measured and that were, according to our conclusions, glazed in Lisbon (the
Abduction of Hippodamia and the Tagus river god) had dimensions of ca. 13 x 13 x 2.5 cm,
while square tiles with side dimensions up to 15.5 cm made of local clay (such as 301-P24,
301-P28, 301-P50 and many others not included in this study) had a thickness of ca 1.5cm.
If the biscuits used for the Abduction of Hippodamia and the Tagus river god had been
made locally from imported clay, they would likely be formed with the lowest possible
thickness to save on the raw material.2
Yet, a number of questions can be raised… Why import only the biscuits and not the
finished tiles? Why would biscuits be brought to the country, when they could have been
made from local clay? Accepting biscuits were imported, why not use the same glaze
recipe used abroad whose compatibility was assured? In the absence of documental
evidence, these and similar questions can only be replied hypothetically and will be
addressed in future papers dealing with the historical context of the linings of Bacalhôa.
Still, two of the perplexities can be replied on purely technical grounds- the importation
of biscuits and their glazing with a different glaze recipe with its implicit risks.
The fact that the clay available in Lisbon fired to a dark colour implied a technical
challenge to the whiteness of the glazes that foreign potters would certainly prefer to
avoid by using their own biscuits already fired to a cream colour. And, in fact, the panels
and patterned tiles for the Pleasure House manufactured in Lisbon were largely fired
on imported biscuits. Local clay was used mostly for slabs and tiles whose dimensions
excluded the use of imported biscuits and seemingly a specific correction was judged
necessary by the potter: the adding of powdered calcium oxide to the glazes. On the
other side, any glazes fired in Lisbon would have to be compatible with the kiln or kilns
locally available for the purpose, and the firing schedule normally used to which the
kiln owners would likely want to abide – if for no other reason, then at least because
local glazed pottery had to be fired at the same time. Very likely the firing parameters
2

Research on tiles not addressed by this paper suggest that one or more small batches of clay
were indeed imported and their utility extended by reducing the thickness of the tiles, or by
mixing it with Lisbon clay, for use in the biscuits for Bacalhôa. Those interesting findings will
be reported in future papers.
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(maximum temperature and duration) called for a lower Si/Pb ratio than if they had
been fired in the kiln used e.g. for the Albuquerque Coat of Arms panel. Therefore, the
recipe of the glaze had to be altered so that, while maintaining its compatibility with the
biscuit, it was suitable to be fired in conditions different from those that were standard
at the origin. The starting point would be try-outs with the recipe used in Lisbon and
if that worked, possibly with minor adjustments to the proportions, then it would be
applied to the production. And while the tiles addressed by this article had relatively
steady compositions (as seen by the standard deviations in Table 2) a process of testing
the proportions of the glaze components can be recognized in lesser frame tiles of simple
design in which the Si/Pb ratio may vary from 0.6 to more than 1.7, along with the density
and nature of the inclusions, such as grains of sand, added to the frit, presumably to
adjust the contraction of the glaze over cooling to that of the biscuit.
It is interesting to note, towards a future dedicated research, that the glazes of both Graça
I (corresponding to the panels signed with the monogram of João de Góis) and Graça II
are similar to those glazes that make up the red cluster in the PCA of Figure 4, but only
the biscuit of Graça II is compatible with the blue cluster in the PCA of Figure 6 and it
was confirmed that it too depicts the characteristic rhomboid hollows as in Figure 10.
This leads to the important conclusion that Graça II was probably also made with the
imported biscuits and is, then, very likely contemporary with the panels of Bacalhôa, one
of them, Susanna and the Elders, dated “1565” as mentioned before. It also reinforces the
connection of the disperse linings of Igreja da Graça with Brás [Afonso] de Albuquerque
and possibly with the burial of Afonso de Albuquerque in that church on May 1566, as
proposed in a previous paper [11, pp. 64-65].
The slabs, oversized tiles of some faun panels, and the patterned tiles from Room 5 of
the Pleasure House, all using a local clay, have glazes depicting a technological trait
(resulting from the addition of powdered calcium oxide to the frit) that was never found
in any other tiles elsewhere and therefore suggests the intervention of a foreign potter
that was in Lisbon specifically for this job.
The Rape of Europa, the Mascarons, and patterned tiles 301-P24, albeit standing separated
from the other Bacalhôa panels in the PCAs, are clustered together with Nossa Senhora da
Vida (presumably datable to the 1570s) as pertains to the biscuit, suggesting the possibility
of a different, maybe later, chronology.
Figure 11 concludes the present study with a pictorial of the panels and main linings of
Bacalhôa, grouped according to their presumed provenance and technology used. We
must point that there are several other majolica patterned tiles, used elsewhere in the
palace annexes and gardens, or removed and re-applied at an unknown time, or else
exhibited at the local museum, which, for the sake of clarity, were not dealt with in this
first study. They do, in general, fit into the groups of Figure 11 and will be addressed in
future papers.
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Group 1
Biscuit of unknown clay;
composition of glaze
unknown from Portugal
at this chronology. Firing
schedule seemingly
different from the
schedule used in Lisbon.
Likely imported from
abroad as finished
products.

Group 2
Biscuit as in Group 1;
glaze similar to glazes
from the circle of João
de Góis. Firing schedule
similar to workshops of
Lisbon.

301-11, Albuquerque
Coat of Arms panel

301-8, Susanna
& the Elders

301-6, Rape of Europe

301-27, Fauns 2

301-96, Noronha
Coat of Arms panel

301-9, Abduction of
Hippodamia

301-7, Mascarons

Children slab

301-23, Fauns 1

301-10, Tagus River god

301-P24

Monkey slab

301-1 to -5, Loggia
River Gods panels

301-P28

Floral slab

301-P11

301-P41

301-P1

Group 3
Biscuits of Lisbon clays;
glaze matches circle
of João de Góis. Firing
schedule seemingly
same as used by
workshops of Lisbon.

Likely manufactured in
Lisbon using imported Attributable to the
biscuits.
circle of João de Góis.

Group 4
Biscuit as in Group 3;
glaze dusted with Carich inclusions. Firing
schedule similar to
workshops of Lisbon.
Manufactured in the
region of Lisbon,
probably by a foreign
potter.

301-P46

301-P50

―

Figure 11.
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Notes to Figure 11.
- Group 1 includes tiles (three panels and three different patterned tile types) with: i)
a glaze formulation unknown to us from 16th century Portugal; ii) generally lacking
the well-developed glaze-biscuit interfacial growth that characterizes Portuguese
productions of the time; iii) using biscuits of a clay unknown to us in Portuguese azulejos
of the 16th century, often (but not always) with a thickness of 20 mm or more;
- Group 2 includes, from the set selected for this study, eight panels (of which five are at
the Loggia of the River Gods) and one patterned tile type: i) with a glaze recipe similar to
that used by the technological circle of João de Góis (albeit often with a higher content in
sodium) and therefore known to us from the 16th century workshops of Lisbon; ii) fired
in a manner that generally results in a well-developed interfacial outgrowth akin to the
productions of the workshop of João de Góis in the 1560s-70s; and iii) that uses biscuits
seemingly made from the same clays as used in Group 1.
- Group 3 includes, from the set chosen, two panels and two patterned tiles: i) with a glaze
fully characteristic of the technological circle of João de Góis, with a very low content in
sodium; ii) fired according to a schedule that imparts an interface also known from the
same circle; iii) on biscuits made of a local clay, seemingly from a Miocene layer quite
similar to a clay known to be used by potters at this time - presumably the same used
by the circle of João de Góis, with calcium contents variable but always low. Although
Groups 3 and 4 are not separated by the clays used, it is relevant to note that 301-P28 of
this group uses a clay somewhat different from the rest and similar to that of Group 4.
- Group 4 includes one of the two panels with fauns studied, a large group of baseboard
slabs and one patterned tile type: i) with a glaze formulation very similar to that of Groups
2 and 3 but with a slightly higher content in sodium than Group 3; ii) to the glaze of
which was added a powdery Ca-rich substance (reproduction tests strongly suggest that
a finely milled calcium oxide was used) resulting in a cloud of dusty inclusions spread
throughout the glaze, representing a technological trait of likely foreign origin; iii) whose
firing schedule is similar to that of Groups 2 and 3, but seemingly not exactly the same
because, although developed, the interface is morphologically somewhat different; and
iv) that use a local clay, maybe from the same Miocene layer as that of most of Group 3
but from a different sublayer.
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The 16th century majolica azulejo heritage of
Palácio e Quinta da Bacalhôa: imported panels and
tiles
João Manuel Mimoso, Alfonso Pleguezuelo, Maria Augusta Antunes, Ángel Sanchez-Cabezudo,
Sílvia Pereira, Dória Costa, Álvaro Silva

abstract
Although the chronology of the tiling of the Pleasure House of Bacalhôa with majolica
azulejos was always known to be around 1565, given the date inscribed in the panel
representing the biblical episode of Susanna and the Elders, their provenance as well as
the authorship of the figurative panels, remained clouded and open to personal opinion.
A previous analytical study of the main panels and linings with patterned tiles of Bacalhôa
concluded that some of them could not be ascribed to the workshops of Lisbon at that
chronology, differing in terms of glaze and biscuit compositions and micro-morphology,
suggesting that they may have been imported.
The present paper presents a detailed study of those presumably imported panels
and patterned tiles, firstly setting a reference based on the micro-morphological and
analytical characteristics of the two panels depicting coats of arms, and then comparing
the remaining items with them to verify whether they may be clustered together. Finally,
their possible provenance is discussed.

resumo
Embora a data “1565”, inscrita no painel que representa o episódio bíblico de Susana e
os Velhos, tenha sido sempre aceite como referência aproximada para a cronologia dos
revestimentos da Casa de Prazer da Bacalhôa com azulejos de faiança, a sua proveniência,
bem como a autoria dos painéis figurativos, permaneceu obscura e aberta a opiniões
pessoais.
Anteriormente foi realizado um estudo analítico dos principais painéis e azulejos de
padronagem existentes na Bacalhôa, tendo-se concluído que alguns deles não podiam
ser atribuídos às oficinas de Lisboa nesta época, diferindo das produções locais, tanto na
composição e micro-morfologia do vidrado, como na argila utilizada para a fabricação
das chacotas. Assim, deduziu-se que teriam provavelmente sido importados.
O presente trabalho apresenta um estudo detalhado desses painéis e azulejos de padrão
que terão sido importados, começando por estabelecer um quadro referencial com
base em dois dos painéis que representam brasões, com os quais os restantes casos são
depois comparados para determinar se todos podem ser agregados num único grupo.
Finalmente discute-se a sua possível proveniência.
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1. INTRODUCTION
The palace and gardens presently known as Bacalhôa, in Vila Fresca de Azeitão (35 km
SE of Lisbon), were acquired by Brás [Afonso] de Albuquerque in 1528 (all historical
references to Bacalhôa or Albuquerque stem from [1]). The new owner modernized
the extant palace and added a number of annexes. The date “1554”, inscribed over the
entrance gate, dates the completion of the work at the palace, while the Pleasure House
by the lake and the other annexes were probably built shortly afterwards.
Brás [Afonso] de Albuquerque died in 1581 after which judicial disputes for the property
ensued, finally settled in 1609. The dates “1554” and “1581” thus set chronological limits
to the 16th century majolica azulejo linings of the palace and the fully tiled Pleasure House
which is decorated with an unrivalled profusion of renaissance majolica azulejos, both
patterned linings of often unique designs skirted by friezes of grotteschi, and figurative
panels representing the Albuquerque coat of arms and scenes of biblical or mythological
inspiration.
The third and central room of the Pleasure House is decorated with three different
panels, one of which - Susanna and the Elders - has the date “1565” inscribed (Figure 1).
This date probably refers to the completion of the panel but most of the majolica linings,
particularly of this pavilion, are presumed to have been made around that time.

Figure 1.

The date “1565” over a portal in Susanna and the Elders (image © Associação de
Colecções | The Berardo Collection).
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From a previous study [2], we know what to expect, in terms of composition and glaze
morphology, from the known productions of the workshops of Lisbon from the 1560s
until after 1580. Guided by the well-grounded hypothesis on the date of the main
majolica panels and patterned linings of Bacalhôa, we did a first analytical study [3] and
concluded that they could be systematized in groups, one of which could not be ascribed
to what is known from the workshops of Lisbon at this time, differing in terms of glaze
and biscuit morphologies and compositions. Accordingly, we concluded that these
panels and patterned tiles had likely been imported into Portugal. This paper presents
the results of a research on them.
The second and fourth rooms of the Pleasure House are decorated with Hispano-Moresque
tiles of an exclusive design (known as Bacalhôa pattern), in the midst of which were once
applied two equally-sized panels, of which only one, an attractive scroll cartouche with
the Albuquerque coat of arms, survives today (Figure 2). This was the main panel which
our preliminary study of Bacalhôa concluded to be likely of non-Portuguese origin. The
dated Susanna and the Elders does not belong to this group [3] and will be dealt with in a
separate article.
Since we do not have an “anchor”, a panel of known provenance and chronology to serve
as a comparison reference, we shall firstly study the Albuquerque coat of arms together
with its lost twin-panel, of which enough fragments are preserved at the Palácio da
Bacalhôa Museum to show that it depicted also a coat of arms, that of Albuquerque’s wife
Maria de Noronha [1] (Figures 3 and 4). The results obtained were used as a reference
against which all panels presumably imported were compared.
The substantial part of this paper is divided into three parts. In the first (Section 3) we
study the Albuquerque and the Noronha coats of arms; in the second (Sections 4 and 5)
we compare the other panels and patterned tiles with the coats of arms, to verify whether
they may all be attributed to the same provenance; finally, in the third part (Section 6) we
try to reply to the question: “what is the provenance of those imports?”.

2. METHODS, INSTRUMENTAL MEANS AND SOFTWARE
Small samples were carefully removed from tiles with a scalpel, stabilized in chlorinefree epoxy resin, lapped and polished to obtain a flat cross-section for observation and
analysis by scanning-electron microscopy coupled with an X-ray energy-dispersive
spectrometer (SEM-EDS).
SEM observations and EDS analyses were made at LNEC using a TESCAN MIRA 3 field
emission microscope combined with a BRUKER XFlash 6|30 EDS system. The samples
were uncoated and the observations were made in backscattered electrons mode (BSE),
with a chamber pressure of typically 10 Pa, at an accelerating voltage of 20 kV with the
sample sections at a distance of 14 ± 1 mm from the detector. SEM images were typically
acquired at magnifications of 350x and 700x for the glazes and ca. 3000x for the biscuits.
The selection of areas for EDS quantification avoided large inclusions in the glaze or biscuit
representing more than ca. 5% of the full selected area. From our previous experience,
the adequate minimum measurement areas are 200 x 200 µm for glazes and 500 x 500 µm
for biscuits. In general, multiple measurements were made and in such case the results
are averages. Whenever possible, the analyses were performed on white glazes to avoid
interference from elements diffused from the blue, green or violet pigments which, when
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present, were neglected. The yellow pigments remain at the surface and therefore do not
present the same problem. Still, in the case of zinc-bearing yellow pigments, the analyses
must be performed at a safe distance from the colour layer.
Having in view comparisons through log-based Principal Component Analysis
(PCA), ancillary elements often representing less than 1% of the compositions, such as
magnesium (Mg), titanium (Ti) and iron (Fe) in the glazes, as well as phosphorus (P),
chlorine (Cl) and Ti in the biscuits were not included in the tables of results.
The presence of lead (Pb) is usually detected in the biscuits due to penetration of glaze.
Its content was determined but not considered because it is not part of the natural
composition of the biscuit and depends on the proximity to the interface. The presence
of lead renders the quantification of sulphur (S) doubtful because of a superposition of
spectral peaks and therefore it too was not considered. The quantification of tin (Sn) in
the glazes may be problematic because the aggregation of crystals often results in a large
variance. That problem was dealt with by using larger areas whenever aggregation was
visually detected in the SEM images or, when that was not possible, averaging the results
of multiple analyses on different areas.
The amount of oxygen (O) was calculated through the remaining elements stoichiometry
of their most commonly considered oxides (Na2O, MgO, Al2O3, SiO2, K2O, CaO, Fe2O3,
SnO2, PbO) and the result was normalized to 100 %.
PCAs of EDS results were made using the SPSS® software platform by IBM Analytics.

3. THE ALBUQUERQUE COAT OF ARMS AND RELATED
ITEMS
3.1. Introduction
Because of their connection with the owners of the property, the most remarkable
figurative panels of presumed foreign origin are the two coats of arms that decorated
rooms 2 and 4 of the Pleasure House [1]. The preserved panel (Figure 2) has 5 x 9 tiles and
depicts the Albuquerque coat of arms set in its center.
The cartouche is made up of scrolls and, as was customary in Flanders, it is designed
in two different planes. The background plane is painted in blue from which protrude
towards the viewer scrolled elements holding a flat yellow plate, making up the fore
plane. This plate, from which twelve flower-shaped rivets and two faun masks stand out,
contains the arms. The illusion of depth is accentuated by the shadows projected by an
imaginary light source beyond the left side of the panel. This rigorous representation of
shadows is one of the most significant features telling us that its author was an expert
in perspective, a discipline that was studied to gain access to master status within the
painters’ guilds.
Unfortunately, the second coat of arms has been removed, broken and discarded and only
an empty hollow remains today where it once stood (Figure 3). Of this second heraldic
panel, only a few reasonably complete tiles and a number of fragments are preserved
(Figure 4). These were fortuitously recovered during an excavation nearby, suggesting
that the tiles were not removed whole for possible future re-assembly but rather broken
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Figure 2.

The Albuquerque Coat of Arms panel in room 2 of the Pleasure House, with its
marginal frame (image © Associação de Colecções | The Berardo Collection).

Figure 3.

The hollow of the lost Noronha Coat of Arms panel with part of its marginal frame
still in place stands against a background of Bacalhôa pattern Hispano-Moresque
tiles (image © Associação de Colecções | The Berardo Collection).
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and discarded. From one of the fragments, depicting part of a crest, it was possible to
determine that the Noronha coat of arms was originally represented [1]. Albeit few, the
tiles and fragments still show that the cartouche was different from that of the preserved
panel, although the design would be very similar in its Flemish style.

Figure 4.

Fragments of the second coat of arms and backside markings (images © Associação
de Colecções | The Berardo Collection).

The composition is difficult to retrieve due to the small area recovered. It would be
somewhat different from the Albuquerque Coat of Arms panel since one of the tiles
depicts the head of an eagle that does not appear in the preserved panel and, furthermore,
the yellow background on which the four-leafed rivets are repeated, is not smooth,
but striped with discontinuous lines, a graphic resource that imitates the etching that
frequently nuances the shine of metals and, therefore, was reproduced in some fittings
that simulated that material.
It is unknown when and why the panel was destroyed. Maybe it was removed when
Brás [Afonso] de Albuquerque, widowed, re-married with Catharina de Menezes or it
may also have been broken by order of his second wife after her husband passed away
in 1581.

Figure 5.

Pattern of the tiles that framed the Albuquerque and the Noronha Coats of Arms
panels. On the left side, the pattern with strings of pearls (coded 301-P34 by the
system of the Museu do Palácio da Bacalhôa) and on the right side the simpler pattern
with straight lines (301-P33) whose chemical composition is in line with that of the
panels themselves.

The tiles that framed the coats of arms should also be considered together with the
panels. They are formed by glyph motifs- a continuous succession of arches with strings
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of pearls around the Albuquerque Coat of Arms (Figure 2 and left side of Figure 5), and
a simpler motif in which the pearls are substituted by straight lines in the lost Noronha
Coat of Arms (Figure 3 and right side of Figure 5) of which the original frame tiles only
subsist on top and on the lower corners. The two vertical sides of the frame are composed
with the variant with strings of pearls as in the still extant Albuquerque panel. Curiously,
analyses have shown that only the simpler pattern as in the right side of Figure 5 is
in line with the panels themselves, in terms of glaze and biscuit compositions, while
the composition of the tiles with pearls is only compatible with a manufacture by the
workshops of Lisbon and will not be addressed by this paper.

3.2. Sampling
Figure 6 exemplifies the sampling done on the still extant coat of arms panel (designated
by the coding system of the Museu do Palácio da Bacalhôa “301-11”), one of the fragments
of the second coat of arms (301-96) and one of its remaining frame tiles (301-P33). In
this last case, as noted before, two slightly different frame patterns are present, but the
original, subsisting at the top side and at the lower corners, is discernible by the superior
quality of the painting and by its gloss. Table 1 includes all the samples that were taken,
identified by their technical references, and the total number of analyses made.

Figure 6.

Examples of sampling spots on the Albuquerque Coat of Arms panel (301-11), the
fragmented Noronha Coat of Arms panel (301-96) and one of the original frame tiles
(301-P33).

Table 1.

Samples taken from the coats of arms and frame tiles: references, number and
analyses made

Panel/tile code and description
301-11 Albuquerque Coat of Arms
301-96 Noronha Coat of Arms
301-P33 Frame tiles

Sample references

Nr. of samples

Total nr. of analyses

Bac018

2

4 (glaze); 2 (biscuit)

Bac007; -009; -104

6

8 (glaze); 3 (biscuit)

Bac062; -132

2

2 (glaze); 2 (biscuit)

3.3. Morphology and composition of the glazes
Figure 7 depicts sectional SEM images of the glaze and interface of samples from the
two panels and one of the frame tiles at the same magnifications (350x and 700x). The
light grey area on top is the glaze, while the dark grey area corresponds to the biscuit.
Because of its colour, the inclusions in the glaze are conspicuous: gas bubbles retained in
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Figure 7.

Morphology of the glazes and interface of (top to bottom): 301-11 (sample
Bac018/01); 301-96 (Bac009/02) and 301-P33 (Bac132) (images: LNEC).
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Figure 8.

Micaceous inclusions in the glazes (left to right and top to bottom: 301-11 (sample
Bac 018/01); 301-96 (sample Bac007/02); 301-96 (sample Bac009/03); 301-P33 (sample
Bac104) (images: LNEC).

the glass, grains of sand (larger compact dark inclusions, usually with rounded edges)
and bits of feldspars, often in disaggregation. The white spots in the midst of the glaze
are crystals of the opacifier (tin oxide), while a continuity of similar white spots near the
surface may correspond to the lead-rich yellow pigments.
The study of tiles when there is no reference of known provenance and chronology for
comparison purposes must rely on characteristics, preferably uncommon, that may be
used to group together similar cases. Close observation of the glaze morphology revealed
an unusual characteristic for all the samples studied: the presence of long shaped sheet
minerals (often ca. 100-150 μm long) with very small outgrowths caused by crystallizations
during the cooling stage (Figure 8). Similar inclusions are known from Portuguese glazes
but they are rarer and almost always much shorter. Besides their length, these inclusions
depict another readily recognizable characteristic: they are often split on one of the
sides in two or more thinner sheets. The EDS analysis determined the main elements
present to be aluminium, silicon and potassium, pointing to a phyllosilicate. The shape,
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Figure 9.

Particles of a substance rich in phosphorus (P) and calcium (Ca), with fluorine (F),
presumably resulting from the addition of bone ash to the glazes of both coats of
arms panels (top: 301-11, sample Bac018/01; bottom: 301-96, sample Bac104) (images:
LNEC).

dimensions and composition (the contents in magnesium and iron do not exceed what
could be expected from the influence of the matrix) suggest the inclusions are likely
of the mica muscovite. Similar micaceous sheets were found in Antwerp majolica with
morphologies of dispersion in the glaze that strongly suggest they were used to add
glitter to the surfaces.1 That was probably also the purpose in this case.
Another peculiar aspect is the presence of small inclusions in the glazes (ca. 5 μm across)
that are frequently perceived with a characteristic diffuse aspect in BSE (Figure 9). An
EDS analysis shows them to be composed of calcium (Ca) and phosphorus (P), sometimes
with fluorine (F). They likely result from the addition of bone (presumably bone ash) to
the glaze. The presence of these inclusions points directly to the technology used by at
least one of the workshops of Antwerp - that which manufactured the azulejos acquired
1

Personal communication by Bauvois, Stefanie of the ARCHES Research Group, University of
Antwerpen.
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by Duke D. Teodósio II of Bragança to decorate his palace in Vila Viçosa (200 km SE of
Lisbon) and it was when studying these Flemish tiles that we identified bone ash for the
first time [4]. Bone, sometimes in fragments of up to 500μm, was used as an opacifier of
glass since at least the 5th century [5].
Bone was not added in such quantity that bone particles could be identified in every
small sample area, still we found them in both coat of arms panels (Figure 9) but not in
the frame tiles, maybe because the sections of our particular test items, collected from
two different tiles, did not have any such particle conspicuously visible.
Table 2 includes the semi-quantitative results of analyses of the glazes by EDS in weight
%. Each result is the average of all determinations of the element in the respective panel
or frame tiles, given with the standard deviation. The silicon/lead (Si/Pb) ratios have
been determined and are also included in the table. This ratio is a technological trait set
by the glaze recipe and gives important information about the firing conditions in the
kiln because the lower the ratio, the lower the temperature at which the glaze could be
properly fired.
Since the samples from the Noronha Coat of Arms stem from fragments that have
been buried for several centuries, presumably subject to water infiltrations causing
lixiviation and deposition of chemical species, the contents should be considered with
care. In this sense, the semi-quantitative results of the panel 301-11 and the frame tile
301-P33, still applied on to the walls, should be considered more reliable than those
pertaining to 301-96.
Table 2.

Semi-quantitative composition of the glazes of the samples taken from the Bacalhôa
coats of arms and frame tile determined by EDS (values in wt. % with oxygen
obtained by stoichiometry and sum of all elements normalized to 100%) with Si/Pb
ratios included

Panel / Pattern *
Albuquerque Coat
of Arms (301-11)

Noronha Coat of
Arms (301-96)

Frame tiles
(301-P33)

O

Na

Al

Si

K

Ca

Sn

Pb

average

37.11

2.77

3.11

24.30

5.46

1.70

5.48

20.07

st. deviation

-

0.70

0.23

2.05

0.51

0.34

0.83

4.01

average

38.06

2.44

2.87

25.59

6.65

1.22

5.98

17.19

st. deviation

-

0.44

0.49

0.91

0.44

0.26

1.20

2.40

average

35.90

1.29

2.32

24.53

6.87

1.15

4.28

23.65

st. deviation

-

0.23

0.49

1.91

0.04

0.20

2.86

7.48

Si/Pb

1.2

1.5

1.0

A further remarkable aspect has to do with the use of coperta - a sprinkled layer of
transparent glass applied at least over the yellow pigment, where it gives gloss to an
otherwise possibly dull colour and which is more readily perceivable on the yellow
because the colour does not diffuse into the glaze. Figure 10 shows images of optical
microscopy (OM) and SEM of the yellow colour in a sample of the Albuquerque Coat
of Arms. In this case the drops of coperta were rather thick and, when seen in a sectional
cut as in Figure 10, they impart a wavy aspect to the colour because the yellow “sank”
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deeper into the glaze at the spots where a drop of glass fell on it. Analyses of this overlay
of glass show that the composition is virtually the same as that of the glaze but without
any tin - the opacifier that renders it white. The coperta is usually devoid of inclusions but
in this case, curiously, it has small grains of sand.

Figure 10.

OM and SEM images of the same area of sample Bac018/01 (panel 301-11) showing
the coperta over the yellow colour (in the SEM image, the yellow pigment is
perceived as white specks on a darker background) (images: LNEC).

3.4. Composition of the biscuits
Table 3 includes the semi-quantitative results of analyses of the biscuits by EDS in weight
%. Each result given is the average of all determinations of the element in the respective
panel with their standard deviations.
Table 3.

Semi-quantitative composition of the biscuits of the samples taken from the
Bacalhôa coats of arms and frame tiles determined by EDS (values in wt. % with
oxygen obtained by stoichiometry and sum of all elements normalized to 100%)

Panel / Pattern
Albuquerque Coat
of Arms (301-11)

Noronha Coat of
Arms (301-96)

Frame tiles
(301-P33)

O

Na

Mg

Al

Si

K

Ca

Fe

average

43.69

0.86

4.44

7.69

22.23

1.22

15.91

3.95

st. deviation

-

0.10

0.03

0.03

0.70

0.63

0.40

0.11

average

43.16

1.12

3.75

7.28

22.00

2.10

16.91

3.69

st. deviation

-

0.10

0.03

0.03

0.70

0.63

0.40

0.11

average

42.26

0.97

4.37

7.04

20.01

1.24

20.64

3.48

st. deviation

-

0.03

0.70

0.10

2.79

0.06

5.42

0.16
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4. THE FLOWERBED PANELS WITH FAUNS
4.1. Introduction
The access to the first room of the Pleasure House goes through a space (the Secret Garden)
that has two entrances, a main one from a path directly from the palace, probably used
by the owners and their guests, and a secondary one from the terrain outside the garden,
which would be used by the service personnel [1]. The tile panels used to line the fronts
of the four flowerbeds of this small garden were decorated with fauns and other fanciful
designs.
Of the twenty-one original panels, the remains of nineteen have been preserved, of which
only six are reasonably complete. The two panels whose analyses have suggested an
import from abroad are numbers 8 and 12 of the set (shown in Figure 11 after their recent
restoration), while the analytical results on samples taken from other panels led to the
conclusion that all but two, for which a definite conclusion could not be reached, were
very likely made in Portugal (see [3] for the analytical results of one of those panels,
coded 301-27). The two doubtful cases, that seemingly bridge the foreign with the local
productions, are included in a comparative study done of all the nineteen preserved
panels lining the Secret Garden to be published later.

Figure 11.

Flowerbed panels with fauns and birds. Top, nr. 8 (301-19); bottom, nr. 12 (301-23)
after restoration (images © Associação de Colecções | The Berardo Collection).

The largest square tiles that we see still applied at Bacalhôa (18 x 18 x 2.5 cm) were used
in these and in the other panels of the same set. It is possible that the decision to use this
format was conditioned by the height of the surfaces that had to be covered and also to
avoid that the joints between the tiles coincided with parts of the figuration that could alter
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their aesthetic appreciation. However, this fact allows indirectly to deduce that whoever
manufactured them had to have drawings and elevations with the measurements of their
future emplacement. This was foreseeable having in mind that also to make the two
coats of arms it was recommendable that the artist knew the proportions of the walls on
which they were to be placed. For this, the potter may have had to make a preliminary
visit to the site, or else he received plans with the measurements. It is also significant
that to the length of these two panels, presumably made abroad for this garden, does not
correspond a round number of tiles but rather six plus a part of a seventh tile to complete
the measure of the flowerbed each should cover. The same happens for other panels used
in this small garden, showing that the panels were manufactured when the flowerbeds
were already built and only needed the tile linings to be finished.
The markings on the backs of all the panels in this garden pose complex problems of
interpretation as they do not all correspond to a single criterion, probably in line with
different origins and deliveries (to be published). Among all the markings examined,
those used on these two panels are unique since the backs are marked following a rule
that is not strictly repeated in any other of those that were conserved. The author of the
markings in panel 301-19 identified the tiles by writing uppercase letters from A to F, from
left to right, repeating these letters in both the upper and lower rows without adding a
second mark that in panels of greater height indicates which of the rows corresponds
to each tile. But in this case the simplicity of these panels did not need a more elaborate
system. Presumably the two smaller tile fragments that are missing would correspond
to the letter “G”. The markings on the second panel follow the sequence but are more
interesting because they are made of lowercase cursive letters. The small tile fragments
located at the extreme left of the composition were seemingly left unmarked but would
otherwise have corresponded to “g” and the other tiles are designated h, y (i?), k, l, m and
n (Figure 12). The sequence suggests both panels were manufactured at the same time
while the use of upper and lowercase letters may indicate they were meant to be applied
separated.

Figure 12.

Backside markings on the lower rows of panels 301-19 (top) and 301-23 of the Secret
Garden (images © Associação de Colecções | The Berardo Collection).

Like all the panels in this space, the composition has a horizontal development and is
framed by a golden yellow ribbon that adopts the silhouette of ironwork, an ornamental
element better known by its French name ferronnerie. These fittings embrace a faun, on the
right side, and a she-faun on the left, at the belly level, so that they are thus symbolically
imprisoned and immobilized. They both hold the end of the cartouche that occupies the
middle of the panel with one hand and, with the other, a fine purple cloth festoon, from
which hang a golden pearl, a crown of black pearls and a large green fleur-de-lis. The
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ironwork cartouche that they hold between them serves as a frame for a jasper stone
with blue and green veins. On the lateral and pointed ends of the cartouche two birds
are perched (Figure 11). The cartouche has a silhouette of straight, curved and countercurved lines and is made up of two planes. The closest to the viewer is a flat, yellow
design, of the same colour as the outer panel trim. The ferronnerie in the rear plane is
painted in blue and represented as a deep structure of forward-curved plates that receive
light from the left and cast shadows to the right, creating an illusion of volume and
connecting these panels with the design and Flemish style of the Albuquerque Coat of
Arms.

4.2. Sampling
Figure 13 shows the sampling spots on both panels. A single small sample was taken of
each, to which were assigned the references Bac147 for 301-19 and Bac107 for 301-23.

Figure 13.

Sampling points of panels 301-19 (Bac147) and 301-23 (Bac107) (images © Associação
de Colecções | The Berardo Collection).

4.3. Morphology and composition of the glaze
SEM images of the glaze and interface of the samples are depicted in Figure 14. The odd
features visible in the glaze of panel 301-23 (bottom images) are a consequence of decay:
EDS analyses confirmed that lead lixiviated from the glaze, leaving dark Si-rich areas
around fissures (left side of the figure), and subsequently deposited inside bubbles (seen,
in section, on the right side of the figure, as white rings coating the inner surfaces of the
bubbles).
Both panels have micaceous inclusions and depict the use of coperta over the yellow, but
in smaller droplets than in the coats of arms (Figure 15). Bone ash was not identified in
the glazes of these panels, either because it was not used, or else the samples small areas
and the inconspicuous nature of the inclusions did not allow their detection.
Table 4 includes the semi-quantitative results of analyses of the glazes by EDS in
weight %, including the Si/Pb ratios. Although these panels have not been excavated,
as the fragments of the Noronha Coat of Arms, the humidity of their environment and
158
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particularly the fact that they were applied on a watered flowerbed took a heavy toll,
perceived e.g. through the crazing of the glaze and in the frayed aspect of some surfaces.
Decay may impair locally the original proportions of the elements and therefore the
semi-quantitative results should be considered with care.

Figure 14.

SEM images showing the morphology of the glazes and interface of panels 301-19
(top) and 301-23 (bottom) (images: LNEC).
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Figure 15.

Micaceous sheets and coperta (indicated by arrows) in panels 301-19 (top) and 301-23
(bottom) (images: LNEC).

Table 4.

Semi-quantitative composition of the glaze of the two faun panels 301-19 and 30123 determined by EDS (values in wt. % with oxygen obtained by stoichiometry and
sum of all elements normalized to 100%) with Si/Pb ratios included

Panel / Sample

O

Na

Al

Si

K

Ca

Sn

Pb

301-19

average

32.41

1.55

2.08

20.61

5.08

2.29

7.14

28.84

Bac147

st. deviation

-

0.10

0.22

0.55

0.20

0.36

0.14

1.19

301-23

average

34.65

1.83

2.19

23.19

5.03

1.79

5.62

25.69

Bac107

st. deviation

-

0.14

0.46

1.53

0.21

0.34

1.61

4.38

Si/Pb

0.7

0.9
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4.4. Composition of the biscuit
Table 5 includes the semi-quantitative results of the analysis of the biscuits by EDS in
weight %.
Table 5.

Semi-quantitative composition of the biscuit of the two faun panels 301-19 and 30123 determined by EDS (values in wt. % with oxygen obtained by stoichiometry and
elements normalized to 100%)

Panel / Sample

O

Na

Mg

Al

Si

K

Ca

Fe

301-19

average

43.18

0.68

4.03

7.68

21.54

1.81

16.70

4.38

Bac 147

st. deviation

-

0.04

0.18

0.11

0.39

0.34

0.58

0.19

301-23

average

44.20

0.70

4.85

9.33

22.08

1.74

13.26

3.85

Bac107

st. deviation

-

0.17

0.05

0.81

0.62

0.20

1.64

0.42

5. THE PATTERNED TILES
5.1. Introduction
The Bacalhôa patterned tiles used as wall linings are, so far, the first majolica of that type
known to have been used in Portugal, because all those confirmedly older are HispanoMoresque cuerda seca or arista. In Vila Viçosa there are no patterned tiles in the known
imports from Antwerp dated “1558” and the works of around this time attributed to João
de Góis and his possible collaborators are essentially figurative [6].
In addition to the demonstration of artistry that were the two coats of arms and the
flowerbed panels with fauns, the potter or potters who produced them also delivered to
Bacalhôa tiles of repetitive patterns to clad large areas of walls. When the decision was
made that e.g. three chambers of the Pleasure House should be lined with majolica tiles
from the level of the pavements to that of the now lost stucco ceilings, a large number
of these tiles would obviously be needed. And several patterns would also be necessary
since, observing the setting, the decision that a majolica pattern should not be repeated
in different chambers is clear.
The tiles designed and seemingly brought from abroad for use in Bacalhôa [3] correspond
to three patterns (Figure 16). The tally of copies of each pattern imported was probably
insufficient for the full areas to be lined, so that of at least two of them we find tiles
whose glaze composition does not match that of the imported tiles. Also, these are not
quite as perfect and seem to have been decorated by other painters, Flemish, Spanish or
Portuguese, on the glazes known to be used in Portugal, although following the same
decorative design as the imported ones. Perhaps the painting of repetitive patterns would
be mostly carried out by collaborators, while the master used his time on the execution of
figurative panels requiring a special pictorial acumen that only he possessed.
Of the three patterns that, according to the studies carried out, were used in tiles not of
local manufacture, pattern 301-P41 (left side of Figure 16) has a special relevance since
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it was also used in Spain (see Figure 22). In Bacalhôa, tiles of this pattern line the first
room of the Pleasure House, the first chamber accessed after entering through the Secret
Garden. From the visual examination of the tiles in that chamber, not all those that line
the walls of this space are part of the group that was imported: some of them have glazes
of a different recipe, known from the workshops of Lisbon, and were painted by someone
other than the painter of the imported tiles, with thicker and less precise outlines and
slightly different colours.

Figure 16.

The three patterns identified that were presumably imported and applied to
line walls at Bacalhôa (from left to right): 301-P41; 301-P11 and 301-P1 (image ©
Associação de Colecções | The Berardo Collection).

Another pattern brought from abroad is illustrated at the mid of Figure 16 and is coded
“301-P11”. The locations where it was applied are unknown today and we only see some
of them integrated into various parts of the garden. This is the case of the fronts of some
of the water troughs in the entrance courtyard or the benches and flowerbeds of the
palace paths to the orchards, although we cannot be sure whether these applications are
original, or else the tiles were re-applied there at some later time. Many fragments of this
same pattern are presently kept in the reserves of the local Museu do Palácio da Bacalhôa.
Even though the main original purpose of the tiles of this pattern is unknown, we may
hypothesize that they were intended for an important space because of their fine design
and time-consuming execution, very close in conception to the previous pattern and to
other patterns of similar design used in Spain (see e.g. Figure 23, Sp06 “Cañaveral”). In
this, as in the previous pattern, the work of at least two painters is clearly perceived,
revealing very different qualities. These differences will be detailed in a future paper.
The third motif (Pattern 301-P1 on the right side of Figure 16) is somewhat simpler,
although with the same Flemish flavour. It was used to line the walls of the noblest area
of the ground floor of the Palace, the Coats of Arms Room [1], where it subsists today
in wainscot panels four tiles high with a frame (Figure 17) maybe the last remains of a
decorative solution once widespread throughout the premises.
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Figure 17.

Wainscot panel with pattern 301-P1 in the Arms Room (image © Associação de
Colecções | The Berardo Collection).

5.2. Sampling
Table 6 includes information on all the samples taken from the patterned tiles addressed
in this section, their technical references and the total number of analytical results.
Table 6.

Samples taken from the patterned tiles and total number of analyses

Patterned Tile / Location

Samples references

Nr. of samples

Total nr. of results

301-P41- Pleasure House, Room1

Bac100; -125; -138; -143

4

7 (glaze); 6 (biscuit)

301-P11- Several locations

Bac082; -113; -123

4

11 (glaze); 6 (biscuit)

301-P1- Coat of Arms Room

Bac109; -120

3

3 (glaze); 3 (biscuit)

5.3. Morphology and composition of the glazes
Figure 18 depicts SEM images of the glaze and interface of samples of tiles with the three
patterns.
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Figure 18.

164

SEM images showing the morphology of the glazes and interface of (top to bottom):
301-P41 (Bac100); 301-P11 (Bac082) and 301-P1 (Bac109) (images: LNEC).
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Table 7 includes the semi-quantitative results of analyses of the glazes by EDS in weight
%. Each result given is the average of all determinations of the element in samples taken
from similar tiles of the same pattern. The standard deviations have been determined
and are included. As in the previous cases, the ratios Si/Pb have been determined and
are also included.
Table 7.

Semi-quantitative composition of the glazes of the sampled Bacalhôa patterned tiles
determined by EDS (values in wt. % with oxygen obtained by stoichiometry and
sum of all elements normalized to 100%) with Si/Pb ratios included

Pattern
301-P41

301-P11

301-P1

O

Na

Al

Si

K

Ca

Sn

Pb

average

35.42

2.48

1.32

24.44

3.64

2.37

4.61

25.72

st. deviation

-

0.53

0.13

1.71

0.73

0.47

0.59

4.2

average

35.83

0.91

2.60

24.22

6.26

1.23

5.66

23.29

st. deviation

-

0.1

0.28

1.48

0.68

0.36

1.9

4.02

average

35.25

1.88

2.49

22.71

5.62

1.17

8.80

22.09

st. deviation

-

0.31

0.73

1.10

1.08

0.11

1.09

2.79

Si/Pb
1.0

1.0

1.0

Mica-like inclusions, similar to those depicted in Figures 8 and 15, were found in samples
of 301-P11 and 301-P1 (Figure 19) but not on 301-P41, notwithstanding the number of
tiles sampled and observed.

Figure 19.

Micaceous inclusions in the glazes of: 301-P11 (left side image, sample Bac113) and
301-P1 (right side image, sample Bac120/01) (images: LNEC).
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Bone ash inclusions were found in 301-P41 and in 301-P1 (Figure 20). The analysis of
one of the inclusions in 301-P41 also detected a considerable content in chlorine (Cl),
suggesting that the bone had been bleached with a chlorine compound. Given the
difficulty in spotting the small bone particles amidst the other inclusions, it is likely that
bone was also present in the glazes of 301-P11, but went undetected.

Figure 20.

166

Particles of a substance with phosphorus and calcium, presumably bone ash, in the
glazes of: 301-P41 (Bac100) on top; and 301-P1 (Bac109/01) at the bottom (images:
LNEC).
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All patterned tiles referred to in this section used coperta applied in rather large drops,
as indicated by the morphology of the yellow pigment (Figure 21) and analyses of the
upper layer of glass returning a practically nil content in tin.

Figure 21.

Top to bottom and left to right: SEM images depicting coperta over the yellow
pigment in 301-P41 (sample Bac125 side by side with the analytical spectrum); 301P11 (sample Bac082) and 301-P1 (Bac109/01) (images: LNEC).
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5.4. Composition of the biscuits
Table 8 includes the semi-quantitative results of analyses of the biscuits by EDS in weight %.
Table 8.

Semi-quantitative composition of the biscuits of the sampled Bacalhôa patterned
tiles determined by EDS (values in wt. % with oxygen obtained by stoichiometry
and sum of all elements normalized to 100%) with averages and standard deviations
included

Pattern
301-P41

301-P11

301-P1

O

Na

Mg

Al

Si

K

Ca

Fe

average

43.27

1.29

2.83

8.02

21.89

1.57

17.06

4.05

st. deviation

-

0.16

1.13

0.03

2.17

0.43

3.48

0.22

average

41.66

0.98

4.12

6.96

19.02

1.24

22.43

3.61

st. deviation

-

0.27

0.60

0.58

0.73

0.28

2.17

0.23

average

42.13

1.03

3.64

7.54

19.74

1.58

19.86

4.48

st. deviation

-

0.12

0.29

0.60

1.33

0.24

2.41

0.12

6. DISCUSSION
6.1. Do all these panels and tiles have the same provenance?
In a previous paper we grouped together most panels and patterned tiles studied here
and advocated a likely non-Portuguese provenance [3]. In the same paper, we ruled out
the possibility of multiple geographical provenances based on the fact that the biscuits
could be considered to cluster together and all depicted the same widespread occurrence
of lozenge hollows left by the consumption of euhedral dolomite crystals over firing.
This is a rather striking morphology that we had encountered only twice before and
never with the present profusion.
However, the glazes were not considered in detail. Are all the tiles exactly matched?
Table 9 summarizes the results and findings already presented, including all elemental
contents in the glazes that derive from weighted raw materials, the use of coperta and the
occurrence of the long mica-like inclusions as well as of additions of, presumably, bone
ash. The table entries were sorted by decreasing Si/Pb ratios.
A case that might be individualized corresponds to the faun panels 301-19 and 301-23
(highlighted in blue in Table 9) whose Si/Pb ratio may be slightly lower than the rest and
in whose glaze no bone ash was found. Another interesting note is that, although coperta
was used on all tiles with yellow painting that were appraised, whoever applied it on
these two faun panels used a slightly different technique that resulted in a deposition of
very small droplets (seen in Figure 15) needing an analysis for confirmation, compared
to the drops of transparent glass deposited on the other tiles (Figures 10 and 21) that left
no doubt about their nature. On the other side, the composition in its whole and the long
micaceous inclusions in the glaze relate these faun panels with the remaining panels and
tiles, except for pattern 301-P41.
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Pattern 301-P41 (highlighted in purple in Table 9) comes to attention because, even
though relatively large samples, obtained from several different tiles, were observed, no
mica-like inclusions were found in the glazes. This is the same pattern that a PCA set off
the aggregation of its potential peers (see [3]) and, indeed, it has a uniquely low content
in potassium. Table 7 also shows that it has a substantially lower content in aluminium
than the rest. On the other side, the fact that bone was found in the glaze, immediately
relates this pattern with the two coats of arms and with pattern 301-P1.
Table 9.

Comparison of the glazes of the tiles addressed by this paper (?N.F.= maybe present,
but not found)

Fauns

Patterns

Coats of arms

Panel/Tile

Si/Pb

Na

K

Sn

mica

bone

coperta

301-96

1.5

2.41±0.44

6.56±0.44

5.90±1.20

YES

YES

YES

301-11

1.2

2.73±0.70

5.37±0.51

5.39±0.83

YES

YES

YES

301-P33

1.0

1.28±0.23

6.80±0.04

4.24±2.86

YES

? N.F.

YES

301-P11

1.0

0.90±0.52

6.20±0.68

5.61±1.90

YES

? N.F.

YES

301-P1

1.0

1.85±0.31

5.52±1.08

8.65±1.09

YES

YES

YES

301-P41

1.0

2.45±0.53

3.60±0.73

4.56±0.59

NO

YES

YES

301-23

0.9

1.82±0.14

4.99±0.21

5.58±1.61

YES

? N.F.

YES

301-19

0.7

1.54±0.10

5.04±0.20

7.08±0.14

YES

? N.F.

YES

Therefore, there is no strong reason solely based on the morphology and composition of
the glazes to rebut the grouping together of all the panels and patterned tiles that were
addressed by this paper as representing the same basic technology and sharing a single
regional provenance. However, of all the tiles studied, at least those painted with pattern
301-P41 may have been made by a different workshop that used the same or a very
similar clay for the biscuits, but whose glaze recipe was somewhat distinct.

6.2. What is the provenance of these panels and tiles?
Finally, it may be asked what the provenance of these panels and patterned tiles is. In a
previous paper we excluded the possibility of a manufacture by the workshops of Lisbon
based on the fact that both the clay and the glaze recipe were unknown to us from the
local workshops at this early chronology [3]. In the present paper we strengthened the
argument by showing that there was a technical detail, namely the use of bone ash in the
glazes, pointing to Flemish technology until now unreported from Portugal. Knowing
that Flemish masters of majolica were active in the Peninsula at this time [7, pp 51-52].
the likely provenance possibilities would then be: i) the workshops of Antwerp; ii) the
Spanish workshops of Seville where Frans Andries worked [7] and are known to be the
source of majolica imports to Portugal later in the century [8]; iii) else workshops from
some other until now unreported location, probably in Spain.
Alfonso Pleguezuelo, one of the authors of this paper, connected the person of Juan
Flores, a Flemish potter working in Spain2 at this time, to the tiling of Bacalhôa based,
2

Jan Floris, renowned master potter and painter of the Guild of St. Luke of Antwerp, is known
from Flemish sources to be working in Spain for king Philip II at this time [7, p 51]. Juan Flores,

Studies in Heritage Glazed Ceramics

169

The 16th century majolica azulejo heritage of Palácio e Quinta da Bacalhôa: imported panels and tiles

partly, on circumstantial documental evidence related to his possible absence from
Talavera (Spain), where he lived since 1562, for a period from 1564 to the Summer of
1565 [9; 10] coinciding with the date inscribed in Susanna and the Elders (Figure 1). But,
on the other side, he offered substantial proof of a connection with Portugal by pointing
that in a frontal made for Iglesia de San Pedro in Garrovillas (province of Mérida in Spain),
including figures of St. Andrew and St. Paul which the author signed “I.F.” and dated
“1559”, was used a pattern practically identical to the pattern 301-P41 that was supplied
to Bacalhôa (Figure 22). In fact, if from the larger tiles used in Garrovillas a peripheral
strip is cut off, the exact pattern 301-P41 will be obtained. Also, other unique patterns
used in Bacalhôa [1; 3] bear an undeniable family resemblance with another pattern used
by Flores in Spain, seen in Figure 23 where it is identified as “Sp06- Cañaveral”. But… are
there any objective confirmations on the analytical side?

Figure 22.

Left side: San Pedro de Garrovillas, Spain; right side: Pleasure House of Bacalhôa note the longitudinal application of the tiles in Spain vs. the characteristic diagonal
application in Portugal.

Juan Flores resided for several years in Plasencia (Province of Cáceres, Spain) until he
moved to Talavera (now Talavera de la Reina, in the Province of Toledo) in 1562 [9]. Figure
23 illustrates Spanish works attributed to Flores [10], all presumed to date from his
Plasencia period, used here for comparison purposes.
A study of the panels that were attributed to Flores in Spain revealed a considerable
variation of the morphologies and compositions of the glazes, as if he painted on tiles
made by other potters [10]. Still, Figure 24 compares SEM images of the glazes and
interfaces of some tiles of the Spanish works illustrated in Figure 23 with similar images
of samples from Bacalhôa, showing that the same general morphologies occur in both
cases. Also, whenever yellow-painted tiles could be examined (samples from Garrovillas
and Cañaveral) the use of coperta over the colour was confirmed, as in the imported tiles
of Bacalhôa. Particles of a compound rich in phosphorous and calcium were also found
in the glaze of tiles from Garrovillas, Cañaveral and Garganta la Olla [10]. Since the use
of what we presume is bone ash in the glazes is a distinctive technological trait, its use
connects at least three of the works attributed to Flores in Spain with the imported tiles
of Bacalhôa. The long micaceous sheets that were a readily noticeable characteristic of all
but one of the imported panels and tiles are, however, absent from the Spanish samples.
who is vastly documented in Spain to have been under contract with the king [9], is certainly
the same person.
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Sp02 - Garrovillas (1559)

Sp03 - Garrovillas-pattern

Sp05 - Garrovillas-figurative

Sp06 - Cañaveral-pattern

Sp07 - Oropesa

Sp08 - Garganta la Olla (1560)

Figure 23.

Reference, location and date (when known) of the Spanish panels and tiles referred
in this section (from [10]).

In a paper published in 2019 we successfully used PCA to ascribe a single excavated
fragment to a Portuguese production by comparing it with the analytical results of
Portuguese samples from Igreja da Graça (identified by the code Az013) and the panel
Nossa Senhora da Vida (identified by the code Az032), as well as samples from Antwerp
(Az031 and Az311), Seville 16th to early 17th centuries (Az040, Az192, Az306, Az338 and
Az345) plus Portuguese 17th century samples [11]. We shall now replicate the same
procedure but, in this case, omitting the Portuguese 17th century samples because the
panels and tiles we are studying are not suspected to be their possible peers. And instead
of the fragment that was the item of interest in the 2019 paper, we shall now include
in the PCA both the Bacalhôa samples and the samples from the Spanish productions
ascribed to Juan Flores (using the analytical results from [10]).
The result of the PCA analysis of the glazes is presented in Figure 25 through a plot in
the plane of the two first principal components (PC1 and PC2). PC1 explains 58 % of the
variance and is controlled in the positive sense by the contents in sodium (Na), silicon
(Si), potassium (K) and calcium (Ca), and in the opposite sense mostly by the contents in
tin (Sn) and lead (Pb). PC2 explains 17 % of the variation and is controlled in the positive
sense mostly by the contents in aluminium (Al) and tin, and in the opposite sense mostly
by the content in lead, as seen in Figure 26, where the loadings plot is represented as a
vector graph.
Four clusters have been proposed in the PCA of Figure 25: the green cluster includes
all Portuguese samples and occupies the 2nd and 3rd quadrants of the plot; the yellow
cluster, occupying the 4th quadrant, includes all the Sevillian samples (Hispano-Moresque
together with majolica tiles) and the Antwerp samples; the blue and red clusters occupy
the 1st quadrant and include respectively all the presumably imported Bacalhôa panels
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Figure 24.
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From top to bottom, the left side image is from a Spanish sample and the right side
image from a Bacalhôa sample: Sp02 vs. 301-P11 (sample Bac113); Sp03 vs 301-P33
(sample Bac132); Sp08 vs. 301-P41 (Bac100) (images: LNEC).
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and tiles, and the Spanish panels and tiles attributed to Juan Flores. These two clusters
are not exclusive and, in fact, they intermix in a way that may suggest consolidating
both in a single cluster, indicating that the glaze compositions of the presumed Bacalhôa
imports are much more similar to the Spanish panels and tiles attributed to Juan Flores,
than to any of the other groups. It should also be noticed that the pattern 301-P11 (P41) is
again set aside from the rest mostly because of its lower aluminium content.
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Score plot of the PCA of the glazes of the Bacalhôa panels and patterns studied in
this paper (blue cluster), together with representative 16th century samples from
Portugal (green cluster), Seville and Antwerp (yellow cluster) and Talavera (red
cluster).
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Loadings plot of the PCA of the glazes represented in Figure 25.
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Considering now the biscuits, Figure 27 depicts the results of the log-based PCA as
before. Since some of the tiles attributed to Flores lacked a sufficiently representative
area of biscuit, two large biscuit samples from the panels in Cañaveral and Oropesa were
included and are identified “SpCan” and “SpOrop”.
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Score plot of the PCA of the biscuits of the Bacalhôa panels and patterns studied in
this paper (blue cluster), together with representative 16th century samples from
Portugal (green cluster), Seville and Antwerp (yellow cluster) and Talavera (red
cluster).
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Loadings plot of the PCA of the biscuits represented in Figure 27.
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The result of the PCA analysis is depicted through a plot in the plane of the two first
principal components (PC1 and PC2). PC1 explains 60% of the variance and is controlled
in the positive sense mostly by the contents in aluminium (Al), silicon (Si), potassium (K)
and iron (Fe), and in the opposite sense by the contents in magnesium (Mg) and calcium
(Ca). PC2 explains 17 % of the variation and is controlled in the positive sense mostly
by the contents in magnesium, aluminium and iron and in the opposite sense mostly by
the contents in sodium (Na) and silicon, as seen in Figure 28, where the loadings plot is
represented as a vector graph.
The same clusters as proposed for the glazes in Figure 25 also fit the biscuit results in the
score plot of Figure 27: the green cluster includes all Portuguese samples and occupies
the 1st and 4th quadrants; the yellow cluster, occupying the 3rd quadrant, includes all
the Sevillian samples (Hispano-Moresque and majolica) and the two samples from the
productions of Antwerp; and the blue and red clusters, occupying the 2nd quadrant,
include respectively all the Bacalhôa imported panels and tiles, and the Spanish panels
and tiles attributed to Juan Flores. The pattern 301-P41 (P41 in the plot) is again set aside
from the blue cluster, but this time the distance is relatively short and one of the samples
from Garrovillas (Sp02) is also set aside but in this case, given the position of the other
samples from the same panel, the result may stem from an occasional concentration of
sodium in the small sample. The blue and the red clusters are very close and, again,
they could be merged into a single cluster. Therefore, there is a great proximity of their
chemical compositions.
Clays are inhomogeneous materials whose composition is naturally variable, even in
the same pit, as exploration proceeds. Are there any other clues pointing to a common
origin? In a previous paper, in which we systematized the tile productions present at
Bacalhôa, we identified an unusual morphological characteristic of the biscuits stemming
from the occurrence in the clay of euhedral dolomite crystals that were partly consumed
over firing leaving lozenge hollows [3, figure 10]. That characteristic is also present in
the clays of the Spanish productions of Juan Flores- it has been found in most of the
samples but the hollows are never congregated, with many present in a small area as in
the Bacalhôa clays. In the Spanish samples only the hollows left by isolated large crystals
were seen (Figure 29). There are, however, other points in common, both as refers to the
occurrence of the same inclusions of rare minerals [12; 3 p 136] and of silica frustules
of, presumably, centric diatoms with similar morphologies (Figure 30), adding to the
plausibility that the compositional proximity of the biscuits is not fortuitous.
Even if an identity of the clays could not be proved beyond a reasonable doubt, all results
in this section converge on the conclusion that the Bacalhôa imports are indeed closely
related with the productions of Juan Flores in Castille.

Studies in Heritage Glazed Ceramics

175

The 16th century majolica azulejo heritage of Palácio e Quinta da Bacalhôa: imported panels and tiles

Figure 29.
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Rhomboid hollows left by euhedral dolomite crystals and spectra resulting from
the analyses of the residues inside, showing the characteristic high contents in
magnesium (Mg): pattern 301-P11 - sample Bac113 (top); Garrovillas – sample Sp04
(bottom) (images: LNEC).
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Figure 30.

Silica frustules of, presumably, centric diatoms in an imported Bacalhôa biscuit
(sample Bac017/03) on the left side, and a biscuit from a Garrovillas panel (sample
Sp04/01) on the right side (images: LNEC).

7. A reasoned sum up
There are strong reasons to believe that the panels and patterned tiles in Bacalhôa that
were studied in this paper have been imported: the biscuits and glaze compositions
are unknown from Portugal at the time when they may be assumed to have been
manufactured, during the 1560s; and the interface morphologies suggest that the firing
schedule was also different from what was then current in the workshop or workshops
of Lisbon that manufactured majolica azulejos [3].
The style of the coats of arms is typically Flemish which, together with the adroitness
of their painter, point to a remarkable artist, maybe a master of the Guild of St. Luke
of Antwerp [7]. The recurrent use of an addition rich in phosphorus and calcium to the
glaze, probably bone ash to improve the whiteness without adding more tin, connects
the tiles studied with at least one of the workshops of Antwerp [4].
Alfonso Pleguezuelo, one of the authors of this paper, hypothesized in 1999 that Juan
Flores (a Castilian name under which Jan Floris De Vriendt worked in Spain) was
connected with the tiling of Bacalhôa, both as a potter and as a painter [9]. He also pointed
to the use of the same pattern in one of his signed and dated productions in Spain, as
well as in Bacalhôa (Figure 22), and to the stylistic proximity between his known pattern
designs and some of the unique patterns used in Bacalhôa. Finally, he showed that for a
period, including part of 1565, the date inscribed in Susanna and the Elders, Flores was
seemingly absent from Talavera (Spain) where he lived since 1562 [9; 10]. None of these
facts is sufficient proof in itself, but all together give compelling evidence that Jan Floris
was the skilful Flemish potter and painter behind at least a part of the superb technical
and artistic achievements of the majolica linings of Bacalhôa, and in particular of the
panels and patterned tiles studied in this paper.
A comparison with azulejo panels in Spain presently attributed to Flores contributed
further analytical evidence: i) the compositions of the glazes of the Bacalhôa imported
panels and tiles are compatible with the composition of the glazes used in Spain by
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Flores or his associates, as demonstrated by a PCA including glazes of various alternative
provenances; ii) the composition of the clay used in Spain is very similar to the composition
of the clay used for the Bacalhôa tiles; iii) coperta, a top layer of transparent glaze, was
used both in the Spanish productions and in all of the Bacalhôa imported tiles; iv) the
presence of inclusions of a substance rich in calcium and phosphorus, likely bone ash,
was confirmed both in the glazes of the Spanish works and in the Bacalhôa tiles studied
in this paper – all converging on a common attribution.
There may be a good reason for the fact that a total analytical and morphological match
was not found: the two dated Spanish panels are from 1559 and 1560 while Flores lived
in Plasencia [10], and the other works presently known in Spain may also be from before
Flores moved to Talavera in 1562, under a contract with king Philip II of Spain [9]. The
clay used around 1565 may have been different from that used in 1560, either because
it was extracted from a different location, or because of the compositional variability of
the material as new layers are reached. The occurrence of the mica sheets in most glazes
of Bacalhôa, unknown in the Spanish panels, probably deliberate to achieve a glittering
effect, could be explained likewise as a characteristic associated to a period after Floris
moved to Talavera. The differences found in the glazes of the tiles decorated with the
pattern 301-P41, precisely the same also used in Garrovillas, suggest that its glaze
may have been prepared at a different time or with some raw materials of a different
provenance, but the sharing of the same clay with the other Bacalhôa imported tiles and
panels leads to the conclusion that the chronology should not, in fact, be very different.
Finally, it may be noted that throughout this paper we often referred to the panels and
tiles as presumably imported. Besides the caution that characterizes the scientific attitude,
this approach also derives from recognizing a less likely but not remote possibility:
that the potter or potters who went to Portugal could have taken with them, besides
a sizable number of biscuits, the raw glaze to make majolica tiles there, in which case
they might be indistinguishable from a Spanish manufacture. Although in such case
the local of production would not be particularly relevant, it is interesting to note that
evidence obtained from other tiles extant in Bacalhôa indeed points to a limited import
of raw glaze and, possibly, clay (to be published). However, those cases are identifiable
by the interface morphology derived from the firing in the local kiln or kilns, which is not
recognizable in the tiles and panels addressed by the present article.
The technical review of types previously done [3] systematized the majolica tiles of
Bacalhôa in four groups, one of which was studied in this paper and likely represents
the earliest major acquisition of such tiles to the palace and gardens. However, since
the second half of the 1550s there were other Flemish potters of glazed ceramics and
majolica working in Lisbon, particularly the brothers João and Filipe de Góis about whom
important information was obtained from the registers of the Holy Inquisition [13]. Given
his fondness of azulejos, Brás [Afonso] de Albuquerque certainly would know well the
workshops of Lisbon and the fact that he arranged for one or more potters from abroad to
work for him should mean that, at the time, he considered the local productions inferior
to what he could obtain from another not too distant source. The research done suggests
that there may have indeed been previous acquisitions from the workshops of Lisbon,
but any such purchases made locally before ca. 1565 were probably of single-colour tiles
(to be published). Still, the Góis brothers must have been involved in work with Flores
at Bacalhôa resulting in a technological input that may have had an important impact on
the quality of their own future productions.
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