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Abstract. Masonry and architecture are synonymous in built heritage which is erected in local stone. 
The Maltese archipelago, located in the central Mediterranean, is no exception. Malta is geo-
culturally rich in architectural heritage dating back to the Neolithic Period and reaching a peak 
during the rule of the Hospitaller Order of St John. This paper studies the engineering and 

construction of seventeenth-century residential architecture in Malta through a representative case-
study of the period: Casa Ippolito, an aristocratic country residence erected in local  limestone. The 
limestone walls were roofed by slabs laid on masonry arches or timber beams. These slabs had an 
overlying layer of fill and flagstones to uniformly distribute the loading. The parts of the roof exposed 
to the elements were finished in an impervious layer. 
Keywords: building engineering, construction, architecture, Central Mediterranean, Malta, Casa 
Ippolito. 

 
Introduction 
Since time immemorial the Central Mediterranean has been a cradle of 
civilisation. It was the basin where the main trading empires fought for 
dominance. It provided major routes for military expansion, trade and 
commerce. As in other parts of the world, the history of building engineering 
and construction in the Mediterranean is a source for design solutions for the 
region.1 Building materials are notoriously heavy and bulky, and consequently 
transport over long distances was virtually impossible; thus, until the 
twentieth century, locally available materials prevailed. The island of Malta, 
the largest in the Maltese archipelago, lies at the centre of this maritime basin, 
at the cross-routes between the European, African and Asian continents (fig. 
1, left). Its building tradition and its history of architecture are shaped by its 
geology and weather and the cultural interaction with nearby countries. The 
built heritage of this island was erected in local limestone. The selection of 
this medium for use in the construction industry as building stones was 
conditioned by availability and the means of extraction. Neolithic builders 
differentiated between the outcropping lithostratigraphical formations, as 
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testified to by the outstanding megalithic temples, most of which are included 
in the UNESCO World Heritage List.2  

Following the advent of the Hospitaller Order of St John in 1530, a 
number of prominent foreign military engineers and other building experts 
gave their learned input to the development of local architecture and building 
engineering practices and construction.3 Francesco Laparelli da Cortona, the 
military engineer commissioned to design the new capital Valletta, 
recommended that the quarrying season in Malta should be restricted to 
summer, when building works were halted as the hot dry months dried the 
mortar and thus rendered the construction less durable. This former assistant 
of Michelangelo Buonarroti argued that “in these months when actual 
construction was not possible stone could, however, be cut and other 
materials stockpiled so that work could start immediately the weather was 
favourable.”4 Geocultural, building-related activities commissioned by the 
Knights continued during the seventeenth and eighteenth centuries.5 By the 
eighteenth century, the Order had members who were experts in geology, 
notably the “celebrated” French naturalist Déodat de Dolomieu.6 

A classic representative of the built heritage of seventeenth-century 
rural Malta is Casa Ippolito, an exemplar of Maltese rural residential 
architecture associated with the aristocracy (fig. 1, right). Art and architectural 
historian Mario Buhagiar considered this building, which is finished in ashlar 
masonry, as the “most interesting example of seventeenth-century Maltese 
rural architecture.”7 Such a stonework system was normally utilised in 
monumental architecture.8 More unassuming buildings were erected in 
irregularly shaped stones, often minimally worked or selected to a similar size 
or both. Left abandoned since 1919, Casa Ippolito is now in a dilapidated 
state, with dimension blocks deteriorating and a significant part of the 
structure reduced to ruins due to natural deterioration, but also due to 
vandalism ranging from graffiti to arson.9  

 
2 http://whc.unesco.org/en/list/132, accessed 30 March 2020. 
3 During the period when Malta was ruled by the Hospitaller Order (1530–1798) building 
experts from Europe were brought over by the wealthy and influential organisation who 
could afford them. Indeed, the architecture of  local villages was a vernacular imposition of  
the building design and techniques introduced by the Order. The popularity of  Baroque 
elements in ecclesiastical architecture was a typical example. 
4 Hoppen 1999, p. 235. 
5 Bianco 1999. 
6 Schermerhorn 1929, p. 285, 296–298. 
7 Buhagiar 1978, p. 260. 
8 https://www.britannica.com/topic/architecture/Techniques#ref405530, accessed 26 
January 2020. 
9 At the National Museum of  Archaeology there is an entry on Casa Ippolito under The 
Protective Inventory of  the European Cultural Heritage Card of  the Council of  Europe (CoE). 
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The aim of this paper is to address building engineering practices at the 
time when the Casa was built, by focusing on the following three questions: 

1) What was the status of building engineering as a profession (although 
the term occupation may be more fitting) in seventeenth-century Malta? 

2) What building engineering and construction techniques were used in 
its erection?  

3) What were the building materials utilised in the construction of 
traditional residential architecture? 

 

 

Fig. 1. Location: (left) of the Maltese archipelago and (right) of Casa Ippolito on 
mainland Malta circled in red (© Google Earth) 

 
A prime source in the history of building engineering is the site itself. 

Thus, Casa Ippolito was surveyed and architectural drawings of the layout 
and sections, which do not exist in the extant literature, were drawn up. The 
initial survey was supplemented by drone technology to obtain photographic 
images to complement the dimensions and thereby position those elements 
of the building which were otherwise inaccessible due to the dangerous state 
of the structure. Although written primary historical references were not 
readily available, secondary sources on the history of the building and other 
authoritative scientific publications on the general history of building 
engineering and construction in Malta were utilised to interpret the survey’s 
findings. The authors also consulted the case file on Casa Ippolito at Heritage 
Malta, Valletta, available at the reserve collection of the National Museum of 
Archaeology (NMA). 

 
Information was inputted by Mario Buhagiar, the same author of  Buhagiar 1978, in January 

1968 (NMA, Council of  Europe Monument Number). The input on the state of  preservation of  
the following aspects was required to be filled in: main fabric, subsidiary portions to same, 
roof, interior and dampness. Each had to be classified in terms of  one of  the following 
categories: satisfactory, poor or bad. All aspects were classified as bad except for dampness 
which was left unmarked. 
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Residential architectural heritage: Casa Ippolito  
The country house Casa Ippolito, translated into English as “The House of 
Ippolito,” is generally known by its Maltese name, “Id-Dar ta’ Pultu.” A 
document at the photographic archive of the NMA referred to it as a palazzo.10 
In legal documents11 and in the literature12 there are also references to this 
house as “Ir-Razzett ta` Pultu” which translates as “The Farmhouse of 
Ippolito” (fig. 2, left). 
 

 

Fig. 2. Site plan: (left) Casa Ippolito is circled (© Planning Authority, Malta); the 
outcrops of the Lower Globigerina Limestone (LGL) Member and Il-Mara 
Member are indicated in yellow and in purple respectively (based on Office of the 
Prime Minister 1993)13 and (right) Casa Ippolito and the adjacent agrarian land 
forming part of the same property (NMA: Extract from Deed of Notary Pietro Mifsud, 
7th December 1893) (© Heritage Malta) 

 
Although it is rural in character, the building is not the traditional 

unassuming farmer’s residence. The site plan of the house and the 
surrounding agrarian lands which formed part of the same property was 
attached to a deed dated 1893 (fig. 2, right). The layout plan of Casa Ippolito 
is along an axis, a design principle associated with grandeur rather than the 
humbleness characterised by peasant farmhouse architecture.14 The typology 

 
10 NMA, Note on roots of  title to ownership of  Casa Ippolito, p. 5 [In Italian]. A free translation of  
this term is “palace.” This is incorrect. Palazzo is an Italian word for a building, although 
frequently residential. It was definitely not a palace in the English meaning of  the word. 
11 DOI 1998, p. 2969. 
12 https://parlament.mt/media/101022/pq10424.pdf, accessed 22 March 2020; DOS 1973; 
PA 1988. DOS 1973 was based on aerial photos taken by Hunting Surveys Ltd in August 

1968 and on additional information furnished by the Office of the Public Works, Malta, in 
October 1972. The digitised map of Malta was based on 1988 aerial photographs. 
13 The basemap of  the Planning Authority and the geological map (OPM 1993) were plotted 
at scale 1:2,500 and 1:25,000, respectively. 
14 Jaccarini 1998. 
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is also different, as is the massing (fig. 3, left); both are located in an agrarian 
setting but the farmhouse is in the vernacular style.15 
 

 

Fig. 3. Casa Ippolito: (left) drone image from the west; access to the yard from the 
country road is indicated by the red marker (© Joe Fenech); and (right) southeast-
facing elevation with main entrance to residence; position of remissa is shown by 
yellow marker 

 
Casa Ippolito is clearly aristocratic, with only the south-west facing 

fringe of the building bounding the yard, in contrast with the traditional 
farmhouse which had a courtyard surrounded by rooms along at least two 
sides of its perimeter. Moreover, the spaces are larger than those of the 
vernacular farmhouse. The Casa was included in an early twentieth-century 
publication addressing old towers in Malta, as it represented case forti non 
costruite a semplice grandezza e sontuosita` ma anche per sicurta personale e difesa 
(fortified houses not erected solely for magnitude and splendour but also for 
personal safety and defence).16 Unlike other country residences, Casa Ippolito 
did not qualify as fortified. In terms of Section 46 of the Development Planning 
Act,17 this house was designated by the Planning Authority in 1998 as a Grade 
1 listed building as per Structure Plan Policy UCO 7.18 In terms of this policy, 

 
15 See De Lucca 1993; Tonna 1997. The farmhouse was vernacular in the sense that there 
was minimal pretence at formal architectural design. Village architecture was vernacular albeit 
the church/s and other key buildings attempted to follow the proportions included in the 
treatise of  the sixteenth century Mannerist architect Giacomo Barozzi da Vignola (Vignola 
1562). 
16 Mifsud 1920, p. 77. This extract is included in a typewritten archival document at Heritage 
Malta, written by Mario Buhagiar in 1967 (NMA: Extract from ‘La Milizia e Le Torri Antiche di 
Malta’ by Mgr. A. Mifsud). It was attached to the CoE card. The description of Casa Ippolito 

as included in this card reads: “A fortified country house with a basement and two floors, 
consisting of a large courtyard, a mill, stables, a cow manger divided in two parts, four rooms 
and a kitchen’ (NMA, Council of Europe Monument Number). 
17 LM 1992. 
18 DOI 1998, p. 2969. 
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the building cannot be altered except for structural interventions to safeguard 
its existing state.19 

Located west of Roman ruins and on the verge of the picturesque 
Żembaq Valley at Ta’ Kaccatura, which lies at the limits of the coastal town 
of Birzebbuga, this large rural tenement was erected by Ippolito Novantieri, 
a nobleman from Syracuse, hence its name.20 Individuals of such standing 
characteristically demonstrated their status through the architecture of their 
residences. Urban dwellings in the old capital city of Mdina, the main seat of 
the local aristocracy, were modelled on similar ones located in Syracuse, 
Catania and Palermo.21 

Almost entirely illegible due to atmospheric erosion, the date 1664 was 
inscribed above the main door. It is reported that it was still distinguishable 
in the first decades of the twentieth century.22 This date indicates that the 
building was completed in the latter part of the seventeenth century.23 The 
house, together with the surrounding agrarian land, occupied an area 
measuring over 0.037 square kilometres.24 The main entrance to the residence 
was from a public country road running along the southeast-facing elevation. 
The dwelling is rectangular in plan and the yard, set at a lower level following 
the natural gradient of the terrain, had an independent access from the public 
road via a doorway through a 0.5 m thick boundary wall (fig. 3, left). This 
access ran through the yard and led to the opposite side, at a lower level, to 
enter the agrarian grounds which formed part of the property. The paving 
stones of the path through the yard have a unique profile whereby round 
stones alternate with flat ones, thus facilitating wheel-based transport by 
halting movement in either direction (fig. 4). 

The remnants of the house are characterised by the absence of 
ornamentation both on the exterior and, especially, on the interior. It 
occupies two floors, with a mezzanine and a lower level (fig. 5). The layout 

 
19 PSD 1990, p. 88. 
20 Buhagiar 1978, p. 258. 
21 Mahoney 1996, p. 82. 
22 NMA, Note on roots of  title to ownership of  Casa Ippolito, p. 1 [In Italian]. 
23 Mifsud claimed that the date of completion of the house was 1626 (Mifsud 1920, p. 76). 
On the typewritten copy of Mifsud’s text at NMA, Buhagiar introduced a footnote with his 
personal observation. It states that the year 1626 did not correspond to that on the inscription 
on the main entrance to the house which read, namely 1664 (NMA, Extract from ‘La Milizia 
e Le Torri Antiche di Malta’ by Mgr. A. Mifsud). He further remarked that Mifsud’s date was 

certainly wrong as Novantieri died in 1727. This point was reiterated by Mario Buhagiar 
(Buhagiar 1978, p. 259).  
24 NMA, Extract from the Deed of Notary Pietro Mifsud, dated 7  December 1893. This deed stated 
that the house and surrounding lands forming part of the same property had a superficial 
area of 36 tumoli, 4 mondelli and 2 misure. 
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is typical of seventeenth-century Malta.25 Until the turn of the nineteenth 
century, town and country houses of people of higher social standing had an 
intermediate level, a mezzanine, between the ground and the piano nobile on 
the first floor.26 The piano nobile was the main floor of the house, 
characteristically higher than the other floors. This level at Casa Ippolito – 
accessed via the roof of the ground floor, with internal dimensions of 9.5 m 
by 4.4 m and roofed over at 3.7 m – did not comply with the typical piano 
nobile model (fig. 6).  

 

 
Fig. 4. Yard: exit to road (left) and detail of paving (right) (NMA: Courtyard - Exit 

to road) (© Heritage Malta) 

 
The following is the earliest historical description of Casa Ippolito and 

the lands forming part of the same property:27  

 […] the space occupied by the house consists of fourteen fields with walls – 
a cistern – and a house containing a large courtyard with two doors, one facing 
the road and the other on the ground – a cow byre divided into two – one 
uncovered staircase leading to a room on part of the said byre – a horse mill 
– two stables – a flight of uncovered stairs leading to the floor at road level, 
which becomes the ground floor, and a warehouse that has ingress from the 
said ground. 
The ground floor, which is above the aforementioned amenities, contains an 
entrance with a door onto the street – two side bedrooms – a kitchen – a 
staircase leading to a room above the horse mill – and a continuation of the 
staircase to the terraces – and from these you go to two rooms, and to an 

 
25 Mahoney 1996; Camilleri 2019. 
26 Mahoney 1996, p. 85. 
27 NMA, Extract from the Deed of  Notary Pietro Mifsud, dated 7  December 1893. Fig. 2 (right) was 
attached to this deed. 
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open loggia, overlying the ground floor – plus a remissa28 with a door to the 
street – and a stable with entrance from the fields; […].29 

 

 
Fig. 5. Plans of the various levels of Casa Ippolito30 

 

 

Fig. 6. Sections through of Casa Ippolito; for location of section, see fig. 5 

 
The main entrance led to a corridor ending with an open balcony along 

the northwest elevation and overlooking agrarian land (fig. 7). This corridor, 

 
28 The remissa was the structure (fig. 3, right), now in ruins, located along the northeastern 
side of  Casa Ippolito. 
29 Free translation by the author. The original reads: “… conpreso la spazio occupato del 
ricetto, consiste in quattordici lenze con scontri di muro - in una cisterna - e in un ricetto 
contenente un ampio cortile con due porte l’una mette sulla strada e l’altra sul terreno - un 
bovile diviso in due - una scala scoperta che conduce ad una camera soprapposta ad una 
porzione del detto bovile - una camera de centimolo - due stalle - una branca di scale scoperta 
che conduce ad un piano al pari della strada, che viene ad essere il piano terreno, ed un 
magazzino che ha ingresso dal detto terreno. Il piano terreno, il quale é sopraposto alle 
summenzionate comodita’ contiene un’entrata con porta sulla strada - due camera laterali - 

una cucina - una scala conducente ad un stanza soprapposta e quella da centimolo - e 
centinuazione della scala fino i terrazzi - e da questi si va a due stanze, e ad un loggiato, 
sovrastanti ad alcune comodita’ del piano terreno - piu’ una remessa con porta per la strada 
- ed una stalla con ingresso dal terreno; …” 
30 The layout circled in red could not be established with certainty.  
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which measured about 3.4 m by 12.0 m, with a ceiling height of 5.2 m, 
included the entrance hall, which measured 3.4 m by 4.4 m (fig. 5). Two 
rooms, each measuring circa 3.7 m by 4.4 m, were located on either side of 
the hall. Adjacent to the room on the right there was another room, 
measuring circa 3.7 m by 6.7 m, which served as a kitchen, as evidenced by 
the inbuilt chimney running up to the roof. A large room measuring circa 6.4 
m by 6.7 m, overlying the centimolo, or animal-driven mill (which itself 
measured circa 6.4 m by 6.5 m) was accessed from the room on the left of 
the entrance hall via a short flight of stairs.  

The mill was accessed directly from the yard, and adjacent to it there 
were two interconnected rooms, one with direct access to the yard and the 
other to the mill, presumably used to stable cows and horses respectively. At 
the lower level, underlying part of the corridor at ground-floor level, between 
the hall and the balcony, there was a room that could be accessed directly 
from the northwest-facing elevation. 
 

 
Fig. 7. Views of Casa Ippolito as in 1967: (left) southeast (NMA: Façade to East) 

and (right) northwest (NMA: Façade to West, closer) (© Heritage Malta) 
 

The different levels of the house were linked through a stairwell which 
overlaid the cow-shed. It ran from ground level to the room over the mill and 
ended at the ground floor’s roof. An uncovered flight of stairs ran from the 
yard to the stairwell (fig. 8). Rainwater from the roof of the first floor drained 
onto the roof of the ground floor through clay water pipes, and through 
masonry water spouts onto the agrarian land along the northwestern 
elevation. Based on the geometry and stereotomy of the remaining elegant 
elevations, including the positioning of the apertures, we can assert that the 
architectural composition of Casa Ippolito was the creation of a 
person/persons well versed in the art and science of building, most probably 
a local architect-engineer/skilled mason. In contrast, local vernacular 
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architecture was a manifestation of architecture without architects, in 
Rudofsky’s sense.31 
 
Building engineering as a profession 
Following the foundation of Valletta, the occupation of perit emerged,32 the 
precursor of the current profession of architect-engineer known locally by 
the same appellation.33 A perito, as referred to in the literature at the time, was 
versed in various skills and was considered a technical expert. An architect-
engineer was engaged in the design and construction of military and public 
buildings. He was not a perito agrimensore (the latter term being derived from 
the Roman agrimensor, one who practiced the art of mensuration or land 
surveying). A perito agrimensore was often engaged in quantification and 
surveying. 
 

 

Fig. 8. Southwest facing elevation of Casa Ippolito: (left) uncovered flight of stairs 
from the yard to the ground floor, as in 1967 (NMA, Staircase leading from courtyard 
to centimolo) (© Heritage Malta) and (right) the remains after the collapse of a section 
of this wall  

 

 
31 Rudofsky 1964. 
32 De Lucca 1975, p. 431. 
33 The 1919 Architects’ Ordinance promulgated by the British Colonial Government paved 
the way for the Maltese architect-engineer, the perit, being granted professional status 
(Degiorgio 1969, p. 22; De Lucca 1975, p. 435).  
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Most often, in cases of non-military or civil projects, the architect-
engineer who designed the building was called capo maestro (master-builder). 
However, normally he would also be the person who then worked on-site, 
overseeing the construction works and directing the builders. This was also 
the case in early modern Italian states such as the Kingdom of Naples. A 
comprehensive study on the organisation of these professions and their 
respective responsibilities from the mid-seventeenth century to the end of 
the eighteenth century was undertaken by Spiteri and Borg.34 

In 1530, Malta was granted as a perpetual fiefdom to the Hospitaller 
Order of St John by the Spanish Emperor Charles V, and it was ruled by the 
Order as a vassal state of the Kingdom of Sicily. From 1646 to 1714, the Capi 
maestri dell’ Opere (Master-builders of Works) were appointed by the 
Grandmaster, the Head of the Order, following nominations by:  

1) the Commissioners of Works,  
2) the officials responsible for the fortifications, and  
3) the preceding master-builder.  
Dell’ Opere was the forerunner of what nowadays is referred to as public 

works. Thus, the capi maestri were appointed on a long-term basis by the Dell’ 
Opere officers. Evidently, there are other capi maestri employed elsewhere. The 
1724 publication, Leggi e Costituzioni Prammaticali,35 also known as the Codice de 
Vilhena, noted that periti agrimensori (plural of perito agrimensore) were “those 
who completed surveys and valuation of urban as well as rural properties and 
reported on matters of property litigations.”36 They drafted plans and reports 
of immovable property for notarial deeds,37 such as the lands belonging to 
the Abbazia di San Antonio.38  

In Malta there was no formal educational training available for these 
occupations during the rule of the Order. The first school specialising in 
design, painting, sculpture and architecture was set up in the early nineteenth 
century under British rule which, de facto, commenced in the year 1800. By the 
mid-seventeenth century, the Order had recognised mathematics as a primary 
discipline for the training of a perito agrimensore. Thus, persons engaged as periti, 
agrimensori and capi maestri (singular: capo maestro) or maestri muratori (master 
masons) were expected to be qualified and skilled. The terms capi maestri and 
maestri muratori were used interchangeably and the respective skills of the main 
trades in the building industry, including licences to operate, were listed in 
the Codice de Vilhena.39 The master-builder, as the local architect-engineer was 

 
34 Spiteri, Borg 2015. 
35 de Vilhena 1724. 
36 Spiteri, Borg 2015, p. 131–132. 
37 De Lucca 1975, p. 434. 
38 Bianco 2017. 
39 Spiteri 2019. 
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commonly known in historical sources, drew unsophisticated designs for 
building urban and rural dwellings. Most of the periti agrimensori were masons 
and sculptors who gained practical knowledge while training as an architect-
engineer.40 Various master-builders trained as apprentices under foreign 
engineers brought over by the Order. Many of them then furthered their 
knowledge abroad, most notably in Naples and Rome.  

 
Architects, capi 
maestri, periti 
agrimensori41 

Capi maestri dell’ Opere and 
fortification  

(term in office) 

Grandmasters  
(term in office)42 

Nardo (?)  
Tommaso Dingli43 
Lorenzo Gafa  
Francesco Sammut 
Salvatore Borg  
Michele Agius  

Giuseppe 
Azzopardo  
Francesco Bonnici  
Domenico Tonna  
Vincenzo Casanova  
Carlo Gimach  
Giuseppe Bonavia 
Alesandro Pulis 

Clemente Muscat (1646–
1681) 
Giovanni Barbara (1681-
1715) 

Jean-Paul Lascaris Castellar 
(1636–1657) 
Martino de Redin (1657–1660) 
Annet de Clermont-Gessan 
(1660–1660) 
Raphael Cotoner (1660–1663) 

Nicolas Cotoner (1663–1680) 
Gregoire Carafa (1680–1690) 
Adrien de Wignacourt (1690–
1697) 
Ramon Perellos y Roccaful 
(1697–1720) 

Table 1. Grandmasters, practicing architects, periti agrimensori and capi maestri 
during the period 1650–1700 

 
The preferred institution at which to further their education was the 

Academia di San Luca in Rome. Those who studied at this institution 

 
40 Spiteri, Borg 2015, p. 131–132. 
41 Ibid., p. 157. 
42 Hughes 1967, p. 200. 
43 Dingli is a personality that had been studied extensively over the past half  a century. L. 

Mahoney notes that early seventeenth century documents refer to him as scalpellino (a stone 
carver), freely translated as sculptor (Mahoney 1996, p. 149). As per contract dated 1615, the 
administrators of  the Attard Parish owed him and Giovanni Attard money for work as 
scalpellini (singular: scalpellino) undertaken at the new parish church (ibid., p. 206, n. 27). Dingli 
is also referred to as scalpellino in work undertaken in 1626 at the Mdina Cathedral (ibid., p. 
206, n. 29). The first mention of  Dingli as an architect was in two independent pleas by 
clerics for his release from prison to continue his work on the Attard church and on St Mary 
Parish Church in Birkirkara. The priest from Attard stated that Dingli “fa arte di scalpellino et 

architetto ...” (works as a sculptor and architect) (ibid., p. 149–150). Over the period 1610–
1615 Giovanni Attard, engaged by the Grand Master Alof  de Wignacourt as capo maestro on 
the erection of  the aqueduct (ibid., p. 307), was Dingli’s tutor (Hughes 1967, p. 201. Apud 
Calleja 1865, p. 5). L. Mahoney acknowledged that for most documents which he cited are 
based on Zammit’s work (Mahoney 1996, p. 206 n. 31; Zammit 1977). 



Seventeenth-Century Building Engineering in the Central Mediterranean 

341 

included Giovanni Barbara and Lorenzo Gafa. Carlo Gimach studied at the 
Roman College, the forerunner of the Gregorian University, but also 
frequented the Academia.44 The only other foreign architects enlisted to erect 
important buildings during the rule of the Order were Filippo Bonamici and 
Stefano Ittar, who practiced in the eighteenth century.45 The architect-
engineers, periti agrimensori and capi maestri who thrived in the second half of 
the seventeenth century, when Casa Ippolito was constructed, together with 
the contemporary ruling Grandmasters, are listed in table 1. The resident 
engineers employed in Malta by the Order were Bonamici (from 1635 to 
1659) and Mederico Blondel (from 1659 to 1698), from Italy and France 
respectively.46 

References in archival sources to the term architect, as used in local 
parlance, are limited. Spiteri discussed two cases: one which presented a 
distinction between architect and capo maestro, in reference to Giovanni 
Bonavia, and another in which the terms architect and maestro muratore were 
used interchangeably, in reference to Francesco Zerafa, Barbara’s successor 
as Capo maestro dell’ Opere.47 

The Order, as the State, regulated these professions in line with 
provisions in force on mainland Europe, with the first decree issued in 1646.48 
In terms of this ordinance, new buildings had to be erected by master-builders 
who were licenced by the Commissarii delle Case (Commissioners for Housing) 
who were responsible for urban dwellings within the fortified cities, namely, 
Valletta, Birgu and Isla. In the seventeenth century, the Order required that 
construction be undertaken according to good practice, tradition and the art 
of building, else the buildings would be demolished.49 By the early eighteenth 
century, a candidate aspiring to qualify as a perit could only fill a post after it 
became vacant following the death of the previous holder, since the Codice de 
Vilhena limited the number of periti to twelve. 

 
Building engineering and construction techniques 
Traditional building construction techniques at the time of the construction 
of Casa Ippolito can be traced back to Medieval Malta. The structure of the 
house is an authentic load-bearing masonry construction with no evidence of 

 
44 Gimach is credited with the design of  Palazzo Carneiro (now the Auberge de Bavière), the 
renovation of  the Monastery of  Arouca and the restoration of  the Basilica of  St Anastasia 
in Malta, Portugal and Rome, respectively. 
45 Hughes 1967, p. 199. 
46 Hoppen 1999, p. 289. For a complete list of  military engineers and architects who worked 
on the fortifications of  the Order, see Spiteri 2001, p. 368. 
47 Spiteri 2018. 
48 Spiteri 2019. 
49 Spiteri, Borg 2015. 
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later additional building materials introduced after its erection.50 The 
foundations were directly set on the bedrock; typically, they were “almost 
invariably formed by the solid rock, cushioned with a little soil and mortar to 
get an even surface.”51 The location of the site is just above the transition 
from the Il-Mara Member of the Lower Coralline Limestone formation to 
the Lower Globigerina Limestone (LGL), a homogeneous limestone able to 
withstand the load-bearing stresses of the structure (fig. 2, left).  

 

 
Fig. 9. (Left) damp-resistant layer of Coralline Limestone - for location of photo 
see fig. 13 (left); a €2 coin is used for scale, (middle) section through collapsed 

internal wall, and (right) detail of section; marker is 500 mm in length 

 
The absence of a damp-proofing course or its bridging has caused 

rising damp, which can be inferred from the LGL dimension stones which 
are immediately above ground level.52 These stones exhibit characteristics 
congruent with the ingress of water that has carried soluble salts present in 
the ground into the fabric. Historical empirical evidence indicates that, given 
the absorption properties of LGL, dampness can rise to circa 1.2 m above 
the agent causing it. Use of a damp-proof course became mandatory in local 
construction in 1854 under the Code of Police Laws.53 Previously, the more 

 
50 From site inspection undertaken by the authors it transpired that concrete was introduced 
in the northwest and southwest elevations to make good for deteriorated dimension stones. 
Some steel reinforcement is visible along the former (fig. 11, left). Such remedial works had 
been undertaken in the latter part of  the twentieth century as such mode of  repair was not 
used earlier. 
51 Hughes 1967, p. 195. 
52 LGL building block for ashlar masonry has several limitations: low compressive strength, 

very high porosity, low density and low shear strength. In many cases the absence of  other 
building materials rendered it impossible to design features to mitigate these limitations. 
53 LM 1854. This Code was enacted by Order-in-Council of  the 30 January 1854 and 
promulgated by Proclamation I of  the 10 March 1854. Several ordinances amended this code. 
The Ordinance, published in 1880, regulated building practices to protect public health, but 
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compact Coralline Limestone formations were used to limit rising damp from 
the ground; foundation stones cut from this formation were utilised in the 
lower level of Casa Ippolito’s structure (fig. 9, left). 

The external walls of the house, which have an average overall 
thickness of 1.2 m, have weathered well except for the walls of the mill and 
the overlying room and the stairwell. They consist of a double-leaf ashlar wall 
with stone rubble infill and soil as a binder.  

The use of such walls in masonry construction, although not always 
ashlar, was common throughout Europe. Although as a norm internal walls 
were single-leaf, circa 0.2 m to 0.3 m in thickness, the internal walls in Casa 
Ippolito were twice as wide – up to 0.8 m thick – to carry the thrust generated 
by the masonry ribs. The collapsed internal wall located between the corridor 
and the mill room was 1.2 m in thickness (fig. 9, middle and right). The 
buttress along the southwest-facing elevation was introduced to take the side 
thrust of the semicircular stone arches spanning the 6.4 m mill room (fig. 10). 

 

 
Fig. 10. (Right) the buttress on part of the southwest-facing elevation and (left) the 

position of the arches is indicated by a red marker 

 

The thickness of the first-floor walls is less than that of the ground 
floor.54 Masonry lintels, of standard course height of 270 mm, were used for 
apertures up to 0.9 m in span. For a span less than 1.1 m, either the dimension 

 
it recommended using lead sheeting as a damp-proof  course, which is not a good solution. 
54 The horizontally positioned timber beams used to roof  this floor did not generate side 
thrust. 
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stone located directly above the lintel was notched or the depth of the lintel 
increased by 50% to 400 mm; for larger spans, an arch was introduced (fig. 
11). 

Flat-roofed construction styles are typical of the southern side of the 
Mediterranean and in the Maltese archipelago while low-pitched roofs are 
more common on the northern side. The flat roofs at Casa Ippolito were 
constructed in LGL slabs, locally known as xorok (singular: xriek). These slabs 
spanned the semicircular masonry arches of the lower floors and the timber 
beams of the first floor (fig. 12). 

 

 

Fig. 11. Spanning openings over 0.9 m: (left) lintels with notched dimension 
stone, (middle) lintel depth increased from the standard 270 mm course height to 

400 mm, and (right) arches introduced for spans over 1.1 m 

 
Masonry arches were used to avoid the use of timber beams, which 

were simpler and more effective, as this material was less readily available. 
The significant advantages of stone arches over timber beams include: 

1) greater strength (although timber beams were adequate to carry the 
dead and live loads of the roofs)  

2) not vulnerable to biological attack and  
3) not combustible.55  
The thickness of the xorok was circa 75 mm. At ground and lower 

levels, masonry arches were used at circa 1.2 m intervals with xorok spanning 
from one arch to the other, whereas on the first floor the xorok spanned from 
one timber beam to the next. The edges of the xorok were bevelled and they 
were laid next to each other across the masonry arches or timber beams, with 
limestone wedges driven tightly between the ends of the slabs. Small wet 
stone chippings were placed in the groove formed between the adjacent edges 
of the xorok in a 1:1 mix of lime to LGL powder.56 Prior to placing the mix, 

 
55 The risk of  fire in such a heritage building was negligible as the fire loads present where 
commonly insignificant. Rotting of  timber beams was a problem especially when exposed to 
continuous moisture. 
56 Hughes 1967, p. 196–197. 
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wet chippings were gently hammered in between the bevelled edges 
approximately every 100 mm. The fact that the slabs were wedged tightly 
against each other on all sides allowed for the transfer of load from one slab 
to another. When a point load was imposed on one of the slabs, the wedging 
allowed for the transfer of this load across a larger area and the slab would 
not fail. Lime was introduced for two purposes: (i) to provide a fat mix, that 
is, a mix which was easy to lay and still permitted adjustment of the slab, and 
(ii) as a cementing agent, although its curing period is much longer than, say, 
Portland Cement. These xorok were covered with well-compacted stone 
chippings, locally referred to as torba, to ensure uniform distribution of the 
overlying dead and live loads, and LGL flagstones were placed on top. These 
square flagstones, which were 520 x 520 mm in size57 and 75 mm thick, were 
used at the ground and lower levels, as can be deduced from damaged ones 
located in the first room on the right as one enters the building.  
 

 

Fig. 12. Roof: (left) of entrance hall, (middle and right) of the first room to the 
right of the entrance with part of the collapsed roof of the first floor also visible; 

(right) failed masonry slabs are circled in red 

 
The parts of the roof that were exposed to the elements were finished 

with deffun, a 6 mm impervious layer composed of small chippings of 
earthenware, lime and water beaten to a paste. The deffun was laid over a 150 
mm bed of well-compacted layer of dry torba, laid to falls, to ensure uniform 
distribution of the overlying dead and live loads.58 The deffun functioned as a 

 
57 The standard dimension of  flagstone was 2 palmi by 2 palmi where by 1 palma (plural: palmi) 

was equivalent to 520 mm.  
58 The deffun was placed during spring or autumn when the weather is neither too hot nor 
too cold. Once laid, loose straw was placed on it for two to three weeks. During this period 
the straw was regularly sprinkled with water to cool the roof  and prevent cracking on 
hardening (Hughes 1967, p. 197–198). 
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high-performance hydraulic mortar and a waterproof layer, protecting the 
structure against the action of rain and rainwater.  
 
Building materials: composition and properties 
Although there were abundant supplies of limestone, the construction 
industry in seventeenth-century Malta required other materials which had to 
be imported, most notably pozzolana, timber and iron, which were often in 
short supply and less accessible. In contrast, LGL was easily available and the 
labour costs involved in quarrying it were low. The context of architecture of 
Malta, as elsewhere when the geology permitted, was to have “a quarry and 
building site en-suite.”59 Quarries on site were subsequently utilised either as 
water cisterns for storing rain to use in drier seasons, or, if located off site 
often reclaimed for agrarian uses. A cistern hewn into the rock and roofed 
over with xorok supported by masonry arches lies adjacent to the southern 
boundary of Casa Ippolito’s yard. It has been indicated that this was the site 
where limestone utilised for building the house was quarried.60 Although 
there is no evidence that the stone was cut from this cistern, it was the norm 
to extract stone in the vicinity of the building site, thus eliminating the cost 
of transportation.  

In selecting the limestone used to erect Casa Ippolito, the builders 
deliberately differentiated not only between limestone formations but also 
distinguished between the different beds within the LGL member.61 The 
lower level, exposed by the collapse of part of the corridor, was erected in 
Coralline Limestone which is dense and difficult to dress. More compact and 
less porous than the LGL, this limestone prevented damp from rising to 
ground-floor level, as a result of which the internal walls constructed in LGL 
are in an optimal state of repair (fig. 13, left). The distinguishable weathered 
limestone above the main entrance which once bore the date inscription, 
together with the surrounding deteriorating fabric, both exhibit features 
typical of failure associated with a carving that took place years after the 
dimension stones were placed in position (fig. 13, right). This kind of carving 
destroys the hard crust which gradually forms during the first years post-

 
59 Buhagiar 2005, p. 6. 
60 D’Amato 1998, p. 77. 
61 The uniaxial compressive strength of LGL in its dry and saturated state varies between 15 
N/mm2 and 32.9 N/mm2 and 9.1 N/mm2 and 16.3 N/mm,2 respectively (Cachia 1985). 

Inferior LGL characteristically has higher mean dry compressive strength (fk) and lower 
porosity (Bianco 1993). As per the Centre Technique de Matériaux Naturels de Construction 
(Camilleri 2019. Apud CTMNC 2015), LGL is definitely not a hard stone (fk>40 N/mm2); 
some lithostratigrahic beds qualify as a compact (10 N/mm2≤fk≤40 N/mm2) rather than as 
a soft stone (fk<10 N/mm2). 
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construction, resulting in rapid damage to the blocks themselves and to the 
surrounding fabric:  

On exposure to the air, the stone slowly forms a hard crust so that any carving 
has to be carried out soon after the stone has been placed in position. […] 
Otherwise, once the hard surface is broken the stone becomes very friable 
and powders away. If this occurs, the damage will spread rapidly to the 
adjoining stones.62 

Lime-based mortar was used to level and fill in the spaces between the 
masonry blocks. It was used as a cushion rather than as a cementing joint.  

 

 
Fig. 13. (Left) the wall at the lower level erected in Coralline Limestone: detail 

indicated in red is shown in fig. 9 (left); (right) position of the inscription is 
indicated in red 

 
The relative bulk density and the ‘free lime’ content are two important 

properties which effect the performance of mortars.63 Lime improves 
workability, water retention and bonding properties. It is not only softer and 
less rigid than cement, but is compatible with LGL. Due to its permeable 
character, lime does not hinder the movement of moisture, thereby allowing 

 
62 Hughes 1967, p. 199. Buhagiar notes that the inscription of  the main entrance, which was 
readable until some years earlier, read: “Questa è la casa/Di Ippolito Novantieri/Che Fece 

oggi quell/ Che dovea far ieri” (This is the house of  Ippolito Novantieri who did today what 
he had to do yesterday). Following Hughes observation, this could be read that a time lapse 
of  over four years had passed between the placing of  the dimension stones for the inscription 
and the carving taking place on it (Buhagiar 1978, p. 260).  
63 Snow, Torney 2014, p. 14. 
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the LGL stones of Casa Ippolito to ‘breathe’. It regulates humidity through 
the absorption and subsequent evaporation of the moisture through the 
limestone fabric. These characteristics limited the impacts of rising damp, 
which was typically restricted to 0.9/1.0 m above ground level. Lime was also 
used as a whitewash in Casa Ippolito. Seasonal rainfall was, however, an 
important factor. Accelerated damage to the limestone along the southern 
part of the northwestern elevation and the now-collapsed section of the 
southwest-facing elevation was caused by the later introduction of sand-
cement mortar and plaster, which was used as rendering during repairs in the 
latter part of the twentieth century.64 

In the seventeenth century, the interior walls of such residences were 
smoothed down and a lime wash then applied. Two coats of xaħx wash, based 
on fine LGL paste, were applied to the exterior of the building. The porous 
LGL and even more porous joints absorbed the xaħx wash. Subsequently, 
most of this wash was removed during rainfall, giving a uniform, slightly 
yellowish appearance to the wall.  

Timber was used for structural beams, apertures and fittings. Most of 
the beams have been lost. None of the apertures are left either due to 
vandalism or severe weathering. Larch (Larix decidua) and oak (Quercus petraea) 
were the woods most commonly used in historic roof structures.65 Although 
olive and chestnut timber was also imported by the Order,66 the structure of 
the Sacra Infermeria, erected in Valletta in 1574, made use of larch.67 It would 
be worth testing the remaining beams at Casa Ippolito but, although they are 
still supporting masonry slabs, their deterioration is at an advance stage thus 
rendering material testing a health and safety hazard. Larch is a strong, 
medium density softwood but it is not easy to work. In dry conditions it 
resembles pine and chestnut. The colour of the resinous heartwood is 
reddish.68 The higher the density, the greater the strength, although the size 
and location of knots and other deficiencies have a bearing on the strength 
of a given beam.69  

 
64 This implies that the first quality, compact to soft LGL, left untreated over 350 years, 
weathers well in the natural environs. 
65 Galliani, Mor 2006. 
66 Hoppen 1999, p. 234. 
67 Amanda-Jane De Giovanni, the architect responsible for the restoration works of  the 
structure of  the Sacra Infermeria on behalf  of  the Restoration Directorate (Malta), had 
established that larch had been used in the building (Amanda-Jane De Giovanni, personal 

communication). The question arises whether this was the original or a replacement.  
68 Bergstedt, Lyck 2007, p. 36. 
69 Experiments on 20 mm x 20 mm samples yielded the following results: density 512 kg/m3, 
modulus of elasticity 9.7 GPa, bending strength 63 MPa, compression strength 50 MPa and 
hardness 3.1kN (BRE 1977). 
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Typical of timber doors at the time, a ledged and braced door was 
probably used at the entrance. This was a customary form of planked 
construction used where strength and durability were required. Given the 
width of the aperture, which stood at 2.1 m, the door would have been double 
leaf. Furthermore, given this width, the door was unlikely to have had a wicket 
gate (a door within a door) as it was not large enough to require access via a 
smaller opening. Prior to the advent of hinges, doors were hung on vertical 
posts which formed part of the aperture and were rebated into sockets at the 
top and the bottom. The main entrance door was probably locked by means 
of a bar, likely a timber plank, as evidenced by the groves cut into the stone 
at same height on either side of the door jamb. Looking outwards, these 
grooves vary in depth along their length: the one on the right is 0 mm at the 
top and 40 mm at its bottom; the one on the left ranges from 0 mm at the 
bottom to 80 mm at the top; they appear to mark the outer edges of a circle. 
This implies they accommodated the clockwise motion of the bar which 
revolved around a pivot set into the inside of the door. Evidence of such a 
bolting system is sparse in Malta.70  

To provide further security against intrusion, iron grills were anchored 
in the limestone to secure all windows. Although its close proximity to the 
sea could have been an issue, at the time of Casa Ippolito’s construction there 
was minimal likelihood of Ottoman fighters or pirates landing in nearby coves 
– such threats were receding in the Mediterranean by the late seventeenth 
century.71 Only two grills survive, but the remaining apertures exhibit 
corrosion-related cracks and/or anchoring holes.  
 
Conclusions 
Although reduced to a ruin, Casa Ippolito is a statement in the traditional 
residential architectural heritage of Malta. It is an essay in seventeenth-century 
building engineering techniques with respect to the three key aspects 
addressed by our research questions: professional practice, building 
construction and building materials. We address these issues in turn below. 

Professional practice. Unlike vernacular architecture, civic aristocratic 
country residences were erected by a capo maestro, the precursor of the 
contemporary profession of perit. The knowledge of seventeenth-century 
architect-engineers and master masons included structural engineering 
solutions and the stereotomy of ashlar masonry respectively. They had an 

 
70 The official residence of  the President of  Malta, a building dating back to the early part 
of  the seventeenth century, has the entrance door of  the Kitchen Garden along St Anthony 
Street, Attard, bolted in this manner (Brincat 2019, vol. 2, p. 180–186). 
71 Cassar 2000, p. 135. Yet, J. Q. Hughes notes that after the fall of  Candia in 1670, the fear 
of  an invasion increased (Hughes 1967, p. 32). 
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excellent understanding of the structural dynamics of static structures and the 
nature and properties of building construction materials. 

Building construction. The structure was built directly on the bedrock. No 
natural geophysical movements occur on the site. The thickness of the 
external and internal solid walls, both of which are double-leaf, is 1.2 m and 
0.8 m respectively. The external walls had to carry the stress of the 
semicircular masonry arches. Such walls were thinner on the upper level, 
which was roofed over by horizontal timber beams. Masonry lintels were used 
in apertures not larger than 0.9 m; for spans up to 1.1 m either the dimension 
stone located precisely above the lintel was notched or the depth of lintel was 
increased by 50% of the standard height; for larger spans, arches were used. 
Masonry arches at 1.2 m intervals supported the masonry roofing slabs, which 
were covered with an overlying layer of well-compacted torba and flagstones 
to uniformly distribute the dead and live loads of the otherwise weak tensile 
slabs. The arches were replaced by timber beams at the first-floor level, set at 
the same intervals and roofed over in a manner similar to the arched ribs. The 
xorok were bevelled and a mix of lime, LGL powder and wet fine stone 
chippings was introduced to infill the resulting v-profile prior to the laying of 
the torba. 

Building materials. The builders differentiated between the various 
lithostratigraphic formations of the local geology. They were knowledgeable 
about the properties of different types of limestone. Long before sanitary 
regulations on damp proofing were introduced in the mid-nineteenth century, 
these builders were making use of the more compact Coralline Limestone in 
the lower level buildings such as Casa Ippolito, thus restricting movement of 
moisture and salts to the ground level. Lime, which is compatible with LGL, 
was used as the primary component of the mortar when laying the dimension 
stones. It was not only workable when fresh, but acted as a cushion rather 
than a cementing joint. Lime mortar allows the movement of moisture when 
hardened, thereby allowing the porous LGL limestone to ‘breathe’. A lime 
wash was applied to the interior and a xaħx wash was applied to external 
walls. 

Casa Ippolito has stood the test of time. Although now reduced to a 
ruin due to vandalism and almost a century of neglect, the high-quality LGL 
has weathered well in the natural environs over a span of 350 years. 
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