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Agnolo di cosimo, known as Bronzino (1503–72), was the 
leading painter in mid-sixteenth-century Florence, where 
he served as court painter to Duke Cosimo I de’ Medici 
(1519–74). His portraits are characterised by an intense 
concentration and an almost unnerving clarity – none 
more so than the version of Cosimo I de’ Medici in armour 

in the Art Gallery of New South Wales, Sydney (Fig.1). In this magnificent 
likeness of the duke, Bronzino displays a perfectionism characteristic of his 
artistic style. If the duke’s diverted gaze reveals a sense of anxiety in the still-
youthful ruler, his steely reserve is cleverly accentuated by his forbidding 
armour. Rendered with reflections, highlights and shadows, and lined with 
rich red velvet, Cosimo’s armour is an article of transfixing interest.

The portrait was commissioned by the duke as a gift for the gallery 
of illustrious men formed by Paolo Giovio (1483–1552) on Lake Como.1 
Giovio was a Lombard historian, physician and prelate who in the 
last years of his life became a friend and adviser of Cosimo.2 A letter 
from Giovio to Cosimo’s majordomo, Pier Francesco Riccio (1501–64),3 
dated 30th July 1546, thanks the duke for ‘the marvellous portrait of His 
Excellency [which] was so pleasing to the gentlemen of this [Papal] Court, 
and judged excellent by painters [. . .] blessed be the hand of Bronzino, 
which I think surpasses that of his teacher Pontormo’.4

The identification of the panel as the work commissioned for Giovio 
is supported by the presence of the Latin inscription ‘cosmvs/ medices 
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Bronzino’s portrait of Cosimo I  
de’ Medici in armour re-examined 
Technical analysis by the Art Gallery of New South Wales of its portrait by Bronzino of Cosimo I  
de’ Medici in armour has revealed more details of the mysterious underlying portrait first observed  
in a X-radiograph in the 1980s. It has also established that Bronzino hesitated between making the 
portrait half-length or three-quarter-length, confirming that the painting is the prime autograph  
version of the three-quarter-length image.

by paula dredge, anne gérard-austin, daryl howard and simon ives

1	 The portrait is recorded in the 
catalogue of Paolo Giovio’s collection in 
P. Giovio: Elogia vivorum bellica virtute 
illustrium, Basel 1551, Book 7, pp.338–
39. The gallery, known as the ‘Museo’, 
was established near the site of the  
villa of Pliny the Elder at Borgo Vico  
on Lake Como.
2	 The primary source on Giovio in 
English is the comprehensive biography 
by T.C. Price Zimmerman: Paolo Giovio: 
the Historian and the Crisis of 
Sixteenth-century Italy, Princeton 1995.
3	 On Pier Francesco Riccio, see A. 
Cecchi: ‘Il maggiordomo ducale 
Pierfrancesco Riccio e gli artisti della 
corte medicea’, Mitteilungen des 

Kunsthistorischen Institutes in Florenz 
42 (1998), pp.115–43. 
4	 ‘Signor mio honorando, il mirabile 
ritratto di Sua Excellenza è piacciuto 
summamente alli galanthuomini di 
questa Corte, et giudicato finissimo 
da’ pittori [. . .] et benedatta sia la 
mano di Bronzino qual mi pare che 
avanzi quella del Pontorni [sic] suo 
maestro’, Archivio Stato di Firenze 
(hereafter cited as ASF), Mediceo del 
Principato, vol.1170a, fol.104r, letter 
from Paolo Giovio to Pier Francesco 
Riccio, 30th July 1546. 
5	 See R.B. Simon: ‘Bronzino’s portrait 
of Cosimo I in armour’, THE BURLINGTON 
MAGAZINE 125 (1983), pp.527–39, at 

p.533. This side shoot is almost 
impossible to see in the painting today 
but is clearly imaged by technical 
examination, as discussed later in  
the present article.
6	 In the late sixteenth century the 
painting was transferred with the rest 
of the ‘Museo’ collection to Palazzo 
Giovio, Como. On Giovio’s Gallery, see 
L.S. Klinger: ‘The portrait collection of 
Paolo Giovio’, unpublished PhD diss. 
(Princeton University 1991); and P. 
Giovio: Ritratti degli uomini illustri,  
ND, ed. C. Caruso, Palermo 1999.
7	 See Sale, Christie’s, London, Works 
of Art from the Collections of his 
Imperial Highness the Prince Napoleon 

[. . .], 10th May 1872. According to a 
handwritten note on p.26 of a copy of 
the sale catalogue in the National Art 
Library, Victoria and Albert Museum, 
London, 1030527571, it was sold to 
‘Holloway’ for £341 5s. This was the art 
dealer Thomas Holloway & Sons, who, 
at least from 1864 and 1870, operated 
at Bedford Street, Covent Garden, 
London. Holloway acted as an agent for 
Alfred Morrison, to whom the painting 
was most likely sold soon after the May 
1872 auction. The painting remained in 
the Morrison family until it was sold in 
1971; see Sale, Christie’s, London, 
Important Pictures by Old Masters, 
26th November 1971, lot 47.

1. Cosimo I de’ Medici in armour, by Agnolo Bronzino. c.1545. Oil on 
poplar panel, 86 by 66.8 cm. (Art Gallery of New South Wales, Sydney;  
© Art Gallery of New South Wales, Diana Panuccio).

• dvx/ flor’ (‘Cosimo de Medici, duke of [the] Floren[tine Republic]’) in 
the lower-right corner of the painting. Unique among the many versions 
of Cosimo I de’ Medici in armour, this inscription is a formula used on other 
portraits of famous personages owned by Giovio. Although difficult to see, 
the presence at lower right of the Medici broncone – a laurel tree stump 
with a vigorous leafy side shoot on which the sitter’s helmet rests – is also 
associated with Giovio, who had promoted the use of the iconographic 
device to represent and legitimate Cosimo’s leadership of Florence.5 Cosimo 
belonged to a secondary branch of the Medici family and succeeded to the 
dukedom in 1537 only when the main Medici line was extinguished by the 
assassination of Alessandro de’ Medici (1510–37). The broncone suggested 
that Cosimo was a true heir of the Medici patriarchy and represented an 
alternative, but forceful, new growth from the family tree.

Although Giovio’s collection had largely been dispersed by the end 
of the sixteenth century, the Sydney portrait remained in the Giovio 
family until 1860.6 It was then sold to Napoléon-Jérôme Bonaparte, Prince 
Napoléon (1822–91) and cousin of Emperor Napoléon III, better known 
by his popular nickname ‘Plon-Plon’. Following the sale of his collection 
in 1872, the painting was acquired by the celebrated collector Alfred 
Morrison of Fonthill, Wiltshire (1821–97).7 Having subsequently passed 
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8	 For the complete provenance, see 
www.artgallery.nsw.gov.au/collection/
works/78.1996/, accessed 23rd 
November 2022.
9	 Simon, op. cit. (note 5); and idem: 
‘Blessed by the hand of Bronzino;  
the portrait of Cosimo I in armour’,  
THE BURLINGTON MAGAZINE 129  
(1987), pp.387–88. 
10	 Ibid., p.387, fig.44.
11	 Simon, op. cit. (note 5), pp.536–39, 
‘Appendix II. Check list of known 
versions of Bronzino’s portraits  
of Cosimo I in armour’. 
12	 Inv. no.MNP M05. Oil on panel,  
74.5 by 58 cm.
13	 Inv. no.08.262. Oil on panel,  
95.9 by 70.5 cm.
14	 See C. Falciani and A. Natali, eds: 
exh. cat. Bronzino: Artist and Poet  
at the Court of the Medici, Florence 
(Palazzo Strozzi) 2010, p.114. For a 
discussion of the irregular appearance 
of the Golden Fleece insignia on Cosimo 
portraits and its use for dating the 
panels, see Simon, op. cit. (note 5),  
p.531 and p.531, note 13.
15	 Simon, op. cit. (note 5), p.531.

16	 The panel maker was likely the 
sculptor, carver and architect Giovanni 
Battista del Tasso (1500–55), who made 
for Cosimo the carved limewood ceiling 
of the Laurentine Library, Florence, in 
1549. Tasso is also mentioned as the 
panel maker for the large Lamentation 
over the dead Christ commissioned by 
Cosimo for the chapel of Eleonora di 
Toledo in the Palazzo Vecchio, see ASF, 
Mediceo del Principato, vol.1170a, 
fol.36r, letter from Bronzino to Pier 
Francesco Riccio, 22nd August 1545.
17	 See S. Heffney: ‘Bronzino: master  
of mystery’, American Institute for 
Conservation Preprint Abstracts, 
Buffalo NY 1992, p.17. Heffney observed 
that microscopic examination of paint 
cross sections taken from Bronzino’s 
Portrait of a young man (Nelson-Atkins 
Museum of Art, Kansas City) showed 
the presence of a glue layer polished 
into the gesso ground. He suggested 
that this assisted in creating the 
smooth finish of the artist’s paintings 
but also rendered them vulnerable to 
paint lifting and flaking. He postulated 
that a similar history of paint 

separation on other paintings  
might be evidence of Bronzino’s 
workshop practice.
18	 Inv. no.NG651. See C. Plazzotta  
and L. Keith: ‘Bronzino’s “Allegory”:  
new evidence of the artist’s 
revisions’, THE BURLINGTON MAGAZINE 
141 (1999), pp.89–99.
19	 Inv. no.1950-86-1. See M.S. Tucker: 
‘Discoveries made during the 
treatment of Bronzino’s “Cosimo I  
de’ Medici as Orpheus”’, Philadelphia 
Museum of Art Bulletin 81, no.348 
(1985), pp.28–32.
20	 See J. Cox-Rearick and M. 
Westerman Bulgarella: ‘Public and 
private portraits of Cosimo de’ Medici 
and Eleonora di Toledo: Bronzino’s 
paintings of his ducal patrons in Ottawa 
and Turin’, Artibus et Historiae 25, 
no.49 (2004), pp.101–59.
21	 Musée des beaux-arts et 
d’archéologie, Besançon, inv. 
no.D.799.1.29.
22	 ‘io la vogl[i]o in quel modo proprio 
come sta quella et non la vogl[i]o più 
bella, quasi dicesse non m’entrare in 
altra invention perché quella mi piace’, 

ASF, Mediceo del Principato, vol.1170a, 
fol.36r, letter from Bronzino to Pier 
Francesco Riccio, 22nd August 1545. 
23	 ‘Ieri, che fumo alli XXI del presente, 
fui con S[ua] E[ccellenza] [Cosimo I] per 
cagione del Ritratto, dove dissi quanto 
per vostra s[ignoria] [Riccio] mi fu 
imposto circa la speditione della 
Tavola per in Fiandra, et come volendo 
sua E[ccelenza] che se ne rifacessi 
un’altra, bisognava stare costì  
alma[n]co otto o dieci giorni per  
farne un poco di disegno’, ibid.
24	 Simon, op. cit. (note 5), p.531.
25	 Ibid., p.532, note 19. The Uffizi panel 
is 71 by 57 cm. and the area within the 
inscribed lines on the Sydney panel is 
only slightly larger at 75.6 by 61.7 cm.
26	 See C. Gamba: ‘Il ritratto di Cosimo 
I del Bronzino’, Bollettino d’arte 5 
(1925), pp.145–47, cited in Simon op. cit. 
(note 5), p.531, note 16, as supporting 
‘the primacy of the half-length format 
by maintaining that the three-quarter 
length versions are later expansions  
of the original image, executed several 
years after it and probably by followers 
of the artist’.

through a private collection in London, the painting was purchased by 
the Art Gallery of New South Wales in 1996.8

While the painting was in London it was studied by the art historian 
Robert Simon, who published two articles on it in The Burlington 
Magazine, in 1983 and 1987. He established the unbroken provenance 
of the painting back to the sixteenth century, argued that it was an 
autograph work by Bronzino, and proposed that it was the archetype 
of the three-quarter-length version of the often-replicated composition 
of Cosimo I de’ Medici in armour.9 The 1987 article also published an 

X-radiograph image of the painting, which revealed that the panel 
had an obscured portrait underneath the figure of Cosimo.10 Simon 
suggested that the hidden painting may be an earlier portrait of the 
duke. Recent technical examination undertaken by the Art Gallery of 
New South Wales using technologies developed since the 1980s, such 
as high-resolution X-ray Fluorescence (XRF) elemental mapping, has 
revealed greater details of both the upper and lower portraits on the 
panel and thrown new light on the development of this extended version 
of the celebrated composition. It also raises new hypotheses regarding 
the subject of the lower painting and identifies some potentially related 
portraits within Bronzino’s œuvre.

In a check-list of the versions of the portrait published in his 1983 
article,11 Simon identified the primary, autograph version as being that 
in the Tribuna of the Galleria degli Uffizi, Florence, which, according to 
Giorgio Vasari, was painted in 1543 (Fig.2). It was likely followed by the 
version painted c.1545 that is now in the Muzeum Narodowe, Poznań.12 
Shortly after these two half-length portraits were painted, an awkwardly 
conceived and extended three-quarter-length version (Metropolitan 
Museum of Art, New York) was attempted by Bronzino’s workshop.13 
Bronzino must have completed the Sydney panel by 29th July 1545, 
as Cosimo is not shown wearing the insignia of the Golden Fleece, 
bestowed on him by Charles V, which arrived in Florence on that date 
and was included in subsequent portraits of the duke.14 Simon judged 
that of all these portraits the Sydney three-quarter-length version 
is ‘unquestionably the finest of the large format pictures both in its 
execution and its formal structure’.15 At least twenty-five versions of 
the Cosimo portrait are known to exist, many of which are variations 
on this extended length version. They include autograph and workshop 
versions, as well as later replicas by other hands.

The Sydney version of Cosimo I de’ Medici in armour is remarkably 
well preserved, having retained the full width of its thick poplar panel 
without later thinning or cradling. The panel comprises three vertical 
planks, butt-joined with no pegs or dowels imaged by X-radiography.16 
The panel suffered a complete break through the centre at an unknown 
date. This was repaired with a slight misalignment of the surface plane 
along the join with two horizontal batons nailed across the break at 

2. Cosimo I de’ Medici in armour, by Agnolo Bronzino. 1543.  
Oil on panel, 71 by 57 cm. (Galleria degli Uffizi, Florence;  
Bridgeman Images).
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the back. A line of subsequent filling and retouching down this join 
also exists, visible in the X-radiograph and other technical images as 
an anomaly with the original paint. Furthermore, there is a history of 
paint lifting and tiny losses across the painting that is consistent with 
published findings on other paintings by Bronzino, and which may relate 
to the methods he used to achieve his incredibly smooth surfaces.17 
The painting was restored in the 1980s by the London-based painting 
conservator Herbert Lank. The treatment consisted of surface repairs 
only – the removal of an old varnish and previous restorations as well 
as minor retouching and the application of a new varnish.

Other paintings by Bronzino that have been studied using 
X-radiography and infra-red examination provide valuable insights into 
the artist’s working methodology in general and the evolution of the 
Sydney panel in particular. For instance, Allegory with Venus and Cupid 
(c.1545; National Gallery, London) is a complex arrangement of figures 
that Bronzino modified several times during its development, including 
altering Cupid’s initial frontal pose to a back view, the original knees of 
the figure being cleverly reworked as buttocks.18 In the celebrated Portrait 
of Cosimo I de’ Medici as Orpheus (c.1537–39; Philadelphia Museum of Art) 
the main figure was initially partially clothed in animal fur before being 
reworked into full nudity.19 These pentimenti – unusually extensive but 
not without precedent in Bronzino’s creative process – are hidden by 
the smooth final renderings of his paintings. The appearance of control, 
planning and elegant ease of process belie the complex compositional 
changes revealed through technical analysis.

In contrast to these primary compositions displaying evidence 
of pentimenti are the replicas of Bronzino’s paintings that he and his 
workshop were required to make occasionally for distribution to Cosimo’s 
political patrons.20 In the summer of 1545, for instance, Bronzino painted 
a large altarpiece, the Lamentation over the dead Christ, for the private 
chapel of Cosimo’s wife, Eleonora di Toledo, in the Palazzo Vecchio, 
Florence.21 Once it was completed, however, Cosimo decided to send 
the altarpiece to Nicolas Perrenot de Granvelle (1486–1550) in Besançon 
as a diplomatic gift (Granvelle was one of the most trusted advisers 
of the Emperor Charles V) and requested Bronzino to make a replica 
for his wife’s chapel. In a letter to Riccio, Bronzino records Cosimo 
saying to him: ‘I want it exactly as the other and I do not want it more 
beautiful’.22 That the duke felt the necessity to emphasise his desire for 
an exact copy suggests that he knew Bronzino’s working processes and 
compulsive predilection for altering compositions. Further insight into 
Bronzino’s technique for making replicas of his paintings is revealed in a 

note from him to Riccio that it was necessary to make a ‘poco di disegno’ 
of the Deposition of Christ prior to its dispatch, and this would require 
eight to ten days.23 This ‘small drawing’ of the two-and-a-half-metre-
high panel was likely to have been a full-scale detailed cartoon used to 
trace the design directly onto another panel of the same size, which 
remains in the chapel.

The presence of pentimenti indicates that a painting is a primary 
composition rather than a copy, which would be made in Bronzino’s 
studio with the use of a detailed cartoon. Simon observed a visible 
pentimento in the Uffizi painting, leading him to consider it to be 
the primary version of the Cosimo de’ Medici in armour prototype.24 
Two notable errors in the Sydney painting compared to the Uffizi 
composition are indicative that the former, at least in the central part, is 
a replica. The top part of the helmet above the right hand is missing and 
instead the intended outline is just faintly visible as a curved line, which 
probably formed part of the transferred drawing from the cartoon that 
was otherwise hidden after the application of the paint layers (Fig.3). 
In addition, several rivets on the right forearm vambrace in the Uffizi 
version have been replaced by a decorative pattern. Notwithstanding 
these transfer errors, the sheer quality of the execution and such touches 
as a dab of a finger into the wet red lake pigment around the proper left 
rondel, breaking up the brushstroke to create a skilful play of reflected 
light, suggest the virtuosity of the master (Fig.4).

How the extended three-quarter-length composition of the Sydney 
painting might have evolved from the half-length version has been a 
matter of much conjecture. Embedded horizontal and vertical lines 
slightly inside the Sydney panel’s edges are still visible on the painting. 
Simon suggested that these lines were incised in the gesso and indicated 
the placement of a cartoon taken from the Uffizi painting.25 This 
proposition raised questions regarding the extended compositional 
elements. Was the whole extended composition conceived and painted 
as one, including the inscription and broncone, with the commission for 
a painting for Giovio in mind? Or were the compositional extensions 
added after a half-length replica was already in place in the panel?26 

3. Macro photograph of Fig.1, showing a copying error in which the top 
edge of the helmet has been drawn (placement indicated with white 
arrows) but mistakenly painted as background. (© Art Gallery of New 
South Wales, Diana Panuccio).

4. Macro photograph of Fig.1, showing the reflection of the red ribbon  
on the proper left rondel. The ridges of red lake paint suggest they  
were dabbed, leaving the impression of a fingerprint in the paint.  
(© Art Gallery of New South Wales, Diana Panuccio).
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The 1987 X-radiograph of the painting revealed not a pentimento as 
such but another portrait underneath the figure of Cosimo in armour. 
The sitter in this painting wears a cloak and a soft cap and holds an open 
book. Simon identified two hidden facial contours, ‘one on either side 
of the visible profile’ of the lower painting, representing ‘at least one 
other face’ – most likely two different conceptions of a single abandoned 
portrait.27 The revealed face(s) could represent a younger Cosimo ‘in mufti’, 
in Simon’s words, as the facial features seem quite close to the duke’s, or 
they could belong to a completely different subject.28 If the upper and 
lower paintings are both portraits of the duke, this too might provide new 
clues to the evolution of the painting and throw light on the development 

of this iconic depiction of Cosimo. If the lower portrait is a distinct work, 
it would raise further questions as to the sitter’s identity and its date, and 
assist in understanding why it was abandoned.

Seeking clarification of these questions, a new technical investigation 
of the painting was undertaken using the digital technologies of 
X-radiography and infra-red reflectography (IRR) alongside synchrotron-
sourced XRF mapping. Microscopic-sized samples of the paint layers 
were also examined with scanning electron microscopy and analysed 
with energy dispersive X-ray spectroscopy (EDX) to assist in establishing 
the sequential build-up of the layers of paint. 29 X-radiography locates the 
distribution of pigments of higher-mass elements, such as lead found 
in the dominant white pigment used in European painting prior to the 
twentieth century. The new digital X-radiograph of the Sydney panel is 
of greater clarity than the previously published image (Fig.5).30 It shows 
a broad brimmed cap and expansive shoulder line, as well as lips, eyes 
and neck offset lower and to the right of Cosimo’s face, while the pages 
of a small book are visible at the bottom left of the panel. Due to the 
transmission technique of traditional X-radiography, the batons and 

5. Digital X-radiograph of Fig.1. (© Art Gallery of New South Wales,  
Paula Dredge).

6. Detail of infra-red reflectogram of Fig.1. (© Art Gallery of New  
South Wales, Paula Dredge).

7. Infra-red reflectogram of Fig.1 with placement of incised lines 
indicated with white arrows. (© Art Gallery of New South Wales,  
Paula Dredge).
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27	 Simon 1987, op. cit. (note 9), p.388. 
28	 Ibid.
29	 This research was undertaken on 
the XFM beamline at the Australian 
Synchrotron, Melbourne, part of 
ANSTO. Scanning Electron Microscope 
study was undertaken by Will Lawler  
at ATA Scientific Pty Ltd.
30	 Six digital X-radiograph images 
were collected at 40 kV, 6mA, 30 sec 
and stitched together using Photoshop 
image processing.
31	 Carbon-based paint is not imaged 
with X-radiography due to the low 
molecular weight of the element. In 
fact, greater X-ray penetration is 
visible in the black paint areas of the 

lower figure, giving a negative outline  
of the hat and shoulders.
32	 An infra-red reflectogram was 
collected on Osiris Infra-red Camera 
(Opus) with an indium gallium arsenide 
line array sensor and operational 
wavelength 900-1700nm with a cut- 
out filter 760-860nm and mechanical  
in camera stitching of sixty-four  
digital tiles, of 16 megapixels each.
33	 The painting was analysed at the 
Australian Synchrotron on 29th–31th 
August 2019. Pixel size was 150 
microns and scan velocity was 60 
mm/s, yielding a pixel dwell time of 2.5 
msec. The painting was scanned at two 
different incident energies, 12600 eV 

and 18500 eV. The 12600 eV energy  
is below the lead L3 edge (13035 eV), 
thus avoiding high-intensity lead 
fluorescence and potentially providing 
better sensitivity to lighter elements 
present in the paint pigments. The 
18500 eV energy excites lead, thus 
giving access to this important element 
in the painting and allows observation 
of the trace elements strontium and 
bismuth. The scanning apparatus has a 
maximum width of approximately 60 
cm. Thus the painting width of 66.8 cm. 
was too long to scan in one pass, but 
the 86 cm. height of the painting was 
within scanning limits of approximately 
110 cm. Therefore, two scans were 

required to investigate the entire 
surface of the painting. Images  
were stitched in the FIJI (ImageJ) 
software using Plugins – Stitching – 
Pairwise Stitching. The primary 
artefact after stitching was the  
carbon fibre holder at the top and 
bottom, which in some images  
appears partially faded out. Over  
the two-day experiment, the painting 
travelled a total distance of 8 km  
back and forth on the scanning 
apparatus. For further details, see  
D.L. Howard et al.: ‘The XFM beamline 
at the Australian Synchrotron’, 
Journal of Synchrotron Radiation  
27 (2020), pp.1447–58.

structure of the panel are also strongly imaged, interfering and confusing 
the image of the paint layers. The difficulty in clearly imaging the lower 
portrait is also due to the lack of X-ray opaque lead white pigment in the 
hidden subject’s black cloak and cap.31

In contrast, infra-red light is typically responsive to black pigments 
and should penetrate to the lower figure, but the armour of the upper figure 
is also strongly responsive as a result of carbon black being used to create 
the silver-grey of the steel.32 The infra-red image gives just a faint indication 
of a book and the face beneath, particularly the shape and outline of the 
lower figure’s eyes and facial contours (Fig.6). What is shown more clearly 
in the IRR than the X-radiograph is an anomaly between the paint of the 
green background inside and outside of the incised lines (Fig.7).

Because of the continuing lack of clarity of the lower painting 
in the recent X-radiograph and IRR images, the painting was taken 
to a particle accelerator for XRF mapping.33 The X-ray Fluorescence 

Microscopy beamline at the Australian Synchrotron in Melbourne 
utilises a fast throughput Maia detector alongside a fine-focused X-ray 
beam, thus enabling elemental imaging of paintings without visual 
interference from the panel structure. Importantly, all of the elements 
present in pigments, from silicon (atomic number 14) to bismuth (83), 
can potentially be imaged with this technique. The elemental imaging 
of the Bronzino panel included mercury (present in the red pigment 
vermilion), copper (related to the use of green pigment), tin (correlated 
with the use of lead tin yellow), iron (present in a range of ochres) and 
manganese (specific to the use of umber), as well as the trace elements 
present in these pigments derived from mineral deposits.

8. XRF scan mapping the distribution of lead in Fig.1. (© Art Gallery of 
New South Wales).

9. XRF scan mapping the distribution of mercury in Fig.1. (© Art Gallery 
of New South Wales).
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34	 Scanning electron microscope and 
energy dispersive X-ray spectroscopy 
analysis was undertaken with a G5 
Phenom ProX. 

35	 A technical study of historic 
azurite pigment has demonstrated a 
variety in the trace elements typically 
present, which included arsenic in the 

Italian and Dutch samples but not the 
French. See L. Smieska, R. Mullett, L.  
Ferri and A. Woll: ‘Trace elements in 
natural azurite pigments found in 

illuminated manuscripts investigated 
by synchrotron X-ray fluorescence and 
diffraction mapping’, Applied Physics 
A 123, no.7 (June 2017), article no.484.

The elemental distributions were mapped across the painting, 
with single greyscale images representing individual elements. For 
each image, the variable concentrations throughout the painting 
are indicated by tonal differences: the brighter areas correspond to a 
higher concentration of the specific element and its associated pigment. 
Each pixel of the digital image is the XRF spectral result from an area 
of 150 microns in diameter on the painting (the size of the incident 
beam on contact with the surface). The maps are accumulated from 
the analytical results of adjacent areas across the entire surface giving 
a sharp definition to the fine application of painted details and the 
brushwork on the painting.

The XRF map from the fluorescence of the element lead resembles 
a traditional X-radiograph, imaging the use of lead white pigment 
unimpeded by the visual disturbance of the panel and baton additions 
at the back (Fig.8). The XRF mercury map indicates the use of vermilion 
pigment in the opaque bright red colour used for the flesh tone and 
the warm reflections of the armour as well as its velvet lining (Fig.9). 
The consistency of the paint and brushwork of the armour across the 
horizontally inscribed line – seen in both lead and mercury maps – 
indicates that the three-quarter-length composition was conceived 
and executed simultaneously. Both maps further demonstrate that the 
lower horizontal line is not a preparatory guide for the placement of 
a cartoon in the gesso as Simon suggested, but is instead the result of 
paint from the armour being removed afterwards (Fig.14). However, 
the sharp and fine incision lines must most likely have occurred in the 
artist’s studio before the paint had fully dried and become brittle. The 
broncone was also painted during this same stage of painting. The XRF 
copper and lead maps show the laurel shoot emerging from the left side 
of the stump underneath the helmet with four leaves and continuing 
vertically upwards (Figs.10 and 11). The two larger leaves beneath the 
helmet were also scratched by the inscribed horizontal line visibly in 
both maps, confirming their early presence in the composition.

In contrast, the background appears to have been painted in two 
separate stages, inside and outside the inscribed lines (as previously 
indicated by the infra-red image; see Fig.7). The copper map identifying 
the copper-based azurite pigment used for the green curtain background 
shows a discontinuity of the brushstrokes across the lines (Fig.13). 
Furthermore, a difference in the concentration of the trace element 
arsenic inside and outside the lines is also apparent in the XRF arsenic map 
(Fig.12). Because of this anomaly, micro-samples of paint were taken from 

the edges of pre-existing paint losses, set in polyester resin and polished 
back to reveal the layers of the painting (Figs.15–17). The cross sections 
obtained show that the portrait’s dark green background comprises a rich 
deep green azurite alongside a little lead white layered with a red lake 
glaze to create the shadows of the curtain. A large green azurite crystal 
in the cross section taken from the background outside the inscribed line 
was analysed with a scanning electron microscope (SEM) with energy 
dispersive X-ray spectroscopy (EDS) analysis (see Fig.15).34 It revealed that 
there were two distinct elemental phases on the azurite crystals from this 
area – one containing copper and the other arsenic (as well as calcium and 
magnesium). Conversely, a similar sample taken from inside the inscribed 
line showed the azurite pigment particles did not contain an arsenic phase 
(see Fig.16). This result indicates that there were at least two chemically 
distinct batches of azurite in use in Bronzino’s studio.35

The best fit for the differences observed in the technical images and 
XRF maps is that after completing the expanded three-quarter-length 
figure but prior to painting the green curtain background, the decision 
was made to reduce the painting back to the half-length format of the 
Uffizi version. The vertical and horizontal lines were inscribed into the 
still-pliable paint to indicate the reduced size. Prior to cutting the panel, 
the azurite background was applied around Cosimo up to the inside edges 
of the inscribed lines and across a small section of armour below his waist 
at the lower left, which was no longer required in the reduced format 
(see Fig.13 with the area of azurite paint over the armour at the waist 
indicated with arrows). 

Opposite, clockwise from top left
10. Detail of the XRF copper map of Fig.1, showing an inscribed horizontal 
line on the lower-right side passing through the broncone and the 
additional leaves of the side branch. (© Art Gallery of New South Wales).

11. Detail of the XRF lead map of Fig.1, showing an inscribed horizontal 
line on the lower-right side passing through the broncone and the 
additional leaves of the side branch. (© Art Gallery of New South Wales).

12. XRF scan mapping the distribution of arsenic in Fig.1. (© Art Gallery 
of New South Wales).

13. XRF scan mapping the distribution of copper in Fig.1. The black 
and white arrows indicate the green copper-based azurite pigment 
embedded into the indentation left in the surface after inscribing lines 
and the painting out of armour at the waist in preparation for cutting 
the panel. (© Art Gallery of New South Wales).

14. Detail of Fig.8, showing an inscribed horizontal line on the lower-left 
side with removal of lead. (© Art Gallery of New South Wales).
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For undiscovered reasons, however, the plan to cut the panel and 
reduce the composition back to the half-length format was not carried out. 
The green background was therefore continued beyond the incised area 
to the edges of the panel, this time using the batch of azurite containing 
trace amounts of arsenic. The small patch of armour at the lower-left 
waist was reinstated (Fig.18). The background surrounding the part of 
the broncone, which is underneath the helmet, was also repainted and 
two small leaves were painted over, leaving in place only the two larger 
leaves. These minor modi� cations revealed by analytical examination 
can therefore be regarded as true pentimenti on the Sydney version 
of Cosimo I de’ Medici in armour. The three-quarter-length composition, 
although originally painted in full on the large panel, was extensively 
modi� ed during deliberations whether to reduce it to the half-length 
format, however, ultimately the decision was to retain the larger format.36

Once completed in its original large format, the portrait was sent to Paolo 
Giovio, who received it enthusiastically.

The various issues relating to the modi� cations of the composition 
are partially the result of the panel having originally been used for 
a di� erent painting, as revealed in the X-ray, IRR and XRF images. 
The striking composite image of the two elemental maps of iron and 
mercury, overlaid and colour-ta� ed, gives the best picture of the lower 
painting, despite being partly obscured by the presence of the overlying 
portrait (Fig.19). By examining each elemental map in turn and tracing 
the features that are not visible in the � nished painting onto a single 
image, it is possible further to clarify the underlying work (Fig.20). 
The image demonstrates Bronzino’s organic approach to composition, 
dynamically evolving and revising his subject on the panel. The most 
dramatic feature appears in the mercury map showing the artist’s use 

of the bright red vermilion pigment (see Fig.9). It provides us with a 
remarkable image of at least three new hands. This accords well with 
the hypothesis that we are seeing two di� erent conceptions of a single 
abandoned portrait.37 The fact that the hands appear in the mercury 
map but only faintly in the lead map shows that they were initial 
thoughts, thinly sketched in vermilion alone and not yet worked up 
in pale � esh tones with the addition of lead white. The sitter’s left hand 
can be seen clearly in two di� erent positions. The upper attempted 
hand is strongly drawn, with the index � nger extended and holding an 
open book. The second left hand appears lower down with all � ngers 
extended, possibly resting upon a supporting edge. The sitter’s right 
hand can be distinctly seen in the lower-left corner, loosely sketched 
but clearly formed, close to and level with the lower left hand. The 

Left, top to bottom
15–17. Paint cross sections and SEM backscattered electron images 
of the painting illustrated in Fig.1. Locations of sample sites are 
indicated by the white letters in Fig.18. 

15. Paint cross section outside the inscribed line showing two phases 
of blue/green azurite crystals, one circled in white. 

16. Paint cross section of the green background inside the inscribed 
area showing a single phase of azurite crystals. 

17. Paint cross section on the shoulder showing a thin layer of lead-
based paint from armour with grey/green background from the l
ower painting and a two-phase azurite pigment circled in white. 
(© Art Gallery of New South Wales, Paula Dredge).

18. Purple indicates the areas of copper-based azurite background 
containing arsenic (outside the inscribed line and upper shoulder). 
Red indicates the area of copper-based azurite background that does 
not contain arsenic. Green indicates the area of copper-based azurite 
background not containing arsenic but repainted. (© Art Gallery of 
New South Wales, Paula Dredge).
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36	 Resizing panels, both enlarging  
and reducing, to incorporate changes 
to compositions during painting is 
apparent in the examination of several 
other paintings by Bronzino and was 
evidently part of the artist’s practice. 
For instance, an additional strip on  
the left side of An allegory with Venus 
and Cupid permitted the extension  
of Cupid’s wing and the addition of  

the forearm of Jealousy; see Plazzotta 
and Keith, op. cit. (note 22), p.95, 
fig.40. Portrait of a young man (1550–
55; Nelson-Atkin Museum of Art, 
Kansas City) is believed to have been 
cut down during the process of 
altering the composition; see E.W. 
Rowlands: The Collections of the 
Nelson-Atkins Museum of Art: Italian 
Paintings 1300–1800, Kansas City  

and Seattle 1996, pp.181–88, no.22.
37	 See Simon 1987, op. cit. (note 9), 
p.388.
38	 Inv. no.338A, oil on panel, 102 by 85 
cm. Further comparisons with the lower 
subject can be made with Bronzino’s 
earlier portraits, most noticeably his 
Portrait of a young man with a book 
(1530s; Metropolitan Museum of Art, 
New York, inv. no.29.100.16, oil on  

panel, 95.6 by 74.9 cm).
39	 E. Cropper: Pontormo: Portrait 
of a halberdier, Los Angeles 1997.
40	 Galleria Palatina, Palazzo  
Pitti, Florence, inv. no.21941, oil  
on panel, 114 by 86 cm.; and J. Paul  
Getty Museum, Los Angeles, inv.  
no.89.PA.49, oil on panel transferred  
to canvas, 95.3 by 73 cm. See  
Cropper, op. cit. (note 39), p.90.

index finger and thumb are extended, perhaps resting on or holding an 
unknown object. A second right hand may also be visible in an upper 
position but the overlap with the folds of the sleeve at the elbow makes 
it difficult to interpret.

Both copper and arsenic maps indicate that there was a background 
in place for the lower painting before being hidden by the deep green 
curtain of Cosimo I de’ Medici in armour (see Figs.12 and 13). This first 
background is imaged most clearly at the proper right shoulder showing 
an area underneath the thin paint layer that depicts the armour (see 
Fig.12). This shows that the azurite pigment containing arsenic, which 
was later used to complete the background of the upper portrait 
(between the inscribed line and the outer edge of the panel), also 
appears in the lower portrait (visible at the shoulder) and may indicate 
the use of the same batch of azurite pigment for both paintings. A 
cross section taken from this area shows that the background colour 

of the lower portrait was a pale, cool grey made from carbon black, 
lead white and a small amount of the azurite containing the arsenic 
anomaly (see Fig.17).

Other elemental maps, such as the lead and mercury maps, clarify 
the contours of the sitter’s cloak and broad hat (see Figs.8 and 9). The 
elegant garments as well as the book indicate that the sitter was a 
member of the elite whose appearance is reminiscent of the aristocrat 
and scholar depicted in an earlier portrait by Bronzino, Ugolino Martelli 
(1537–38; Staatlische Museen, Gemäldegalerie, Berlin).38 The art historian 
Elizabeth Cropper has studied the influence of Bronzino’s teacher and 
mentor, Jacopo Carruci, known as Pontormo (1494–1557), on his pupil’s 
early portraits.39 Comparing Bronzino’s Portrait of Guidobaldo della Rovere 
(1532; Galleria Palatina, Palazzo Pitti, Florence) with Pontormo’s Portrait 
of a halberdier (1529–30; J. Paul Getty Museum, Los Angeles), she notes that 
it is the ‘head and shoulders that are closely replicated here. The three-
quarters format, the way the head is set on the shoulders, the center line 
of the chest, [. . .] the simplicity of the green curtained background, and, 
above all, the direct gaze, all confirm that Bronzino had his teacher’s most 
recent portrait in mind’.40 Pontormo’s influence was evidently still being 
felt in the lower portrait Bronzino began on the Sydney panel, notably in 

19. Composite XRF scan map of Fig.1 showing mercury (red) and iron 
(green). (© Art Gallery of New South Wales).

20. Red line trace of all features present in the infra-red image and 
XRF iron, copper, lead and mercury maps of Fig.1 that are not visible  
on the painting. (© Art Gallery of New South Wales, Simon Ives).
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the compositional and chromatic similarities.41 The lower painting shares 
striking similarities with another portrait by Pontormo which is generally 
held to depict Cosimo I de’ Medici, Portrait of Cosimo I de’ Medici (Fig.21). 
There is a noted correspondence of the overall design, the contour of 
the sitter’s shoulders, and aspect of the head and facial features, and 
most compellingly, the lower pair of hands, though Bronzino places them 
further to the left. These comparisons suggest that Bronzino may have 
had this particular portrait by Pontormo in mind in his first conception 
sketched on the Sydney panel. 

Given Bronzino’s well-documented propensity for radically 
reshaping his compositions, one can only speculate on what form the 
final image might have taken had it been completed. The overpainted 
figure – with his seated pose, black garb, book in hand and frontal 
gaze, set against a pale neutral background – may be placed between 
Bronzino’s early compositions still influenced by Pontormo and a later 
painting of an unidentified sitter, Portrait of a young man (Fig.24).42 The 
similarity of the overall composition and the sitter’s dress as well as the 
facial likenesses are compelling.

A rare drawing by Bronzino, Head of a man (Fig.22), which has 
been identified as being a study for the Nelson-Atkins Portrait of a 

young man, was digitally rescaled and layered with a tracing of the face 
of Sydney lower painting (Fig.23).43 The degree of alignment of the 
facial features is remarkable, with the rounded eyes and the contours 
of the face matching almost exactly. Furthermore, the soft hat and 
black cloak, the overall posture of the sitter, the shape of the outer 
contour of his shoulders as well as the position of his right hand 
suggest a close proximity between the two compositions (see Fig.24). 
Any direct relation to the Nelson-Atkins Portrait of a young man and the 
Getty drawing is complicated, however, by the fact that the unfinished 
Sydney portrait was carried out at least five years before the accepted 
date (c.1550–55) of the Nelson-Atkins portrait.

Details of the development of the Nelson-Atkins portrait were 
revealed by a thorough technical study conducted in the early 1990s.44 
In an intriguing reversal of the sequence discovered on the Sydney panel, 
the study showed that the young man portrayed in a cloak had been 
initially conceived wearing armour. The sitter’s left hand was initially 
absent, hidden behind an ovoid shield with the right hand resting on 
something, possibly a helmet. The sitter then underwent a radical change 
of costume, exchanging the armour for a doublet, and finally the cloak 
and hat, which are similar to those worn by the subject of the lower 
Sydney painting. The Nelson-Atkins young man’s hands hold a sword, 
while the Sydney sitter rests his lower right hand on something not 
apparent or not depicted. Bronzino’s capacity to radically transform a 
single work from a figure in armour to one in a cloak and hat, as revealed 
by the examination of the Nelson-Atkins portrait, is interesting to keep 
in mind when considering the Sydney panel. The hidden portrait mapped 

21. Portrait of Cosimo I de’ Medici, half-length, in a black slashed 
doublet and a plumed hat, holding a book, by Jacopo Pontormo. c.1537–
38. Oil (or oil and tempera) on panel, 100.6 by 77 cm. (Private collection; 
Bridgeman Images).

22. Head of a man, by Agnolo Bronzino. c.1550–55. Black chalk on paper, 
13.8 by 10.3 cm. (J. Paul Getty Museum, Los Angeles). 
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at the Synchrotron is of sufficient clarity to reveal the dynamic working 
method inherent in Bronzino’s creative process. The multiple hands 
along with the variations in the face also support Simon’s identification 
of two conceptions of a single portrait in progress.

If the likeness to Cosimo is accepted, the lower painting could 
be read as a preceding attempted portrait of the duke as an elegant 
gentleman and scholar rather than a warrior. If this concept was then 
rejected by Bronzino for a more forceful depiction of the duke in armour, 
in greater accord with the requirements for ‘a man capable of battle but 
triumphing through peaceful means’, the latter was originated on a new 
panel, the portrait in the Uffizi.45 Alternatively, it is possible that the 
lower Sydney painting is the development of an unrelated portrait of a 
young Florentine nobleman, whose identity is currently unknown. This 
initial attempt was eventually abandoned, and the panel was instead 
used to expand the primary half-length Uffizi composition to create the 
primary three-quarter-length version of Cosimo I de’ Medici in armour. If 
the lapse of time between the execution of the two portraits of the Sydney 
panel is still unclear, the similar chemical composition of the azurite 
used in the background of both suggests some proximity. However, the 
resemblance of the lower Sydney painting to the Nelson-Atkins Portrait 
of a young man – the similarity of the composition and the apparent use 
of the Getty drawing as the basis for the sitter’s face in both cases as well 
as the comparable neutral coloured background – suggests that the two 
paintings are related. It is possible, therefore, that the Nelson-Atkins 
panel represents the completion of the abandoned portrait, which was 
not, therefore, a depiction of Cosimo.46

Although ultimately not carried out, the decision to reduce the 
three-quarter-length format may have been a response to Cosimo’s 
preference for a replica without additional inventions, as in the case 
of the replica altarpiece for Eleonora di Toledo’s chapel. Or perhaps 
Bronzino was unsatisfied with the extended composition, because either 
of its awkward placement of the hips, necessitated by a need to show the 
broncone attached to the tree trunk, or the overall composition being 
squeezed into a less than ideal pre-determined size. These modifications 
have been revealed as artistic deliberations rather than simple copying 
errors and they indicate an original composition that was worked on 
by the master. In undertaking the portrait of the young duke using the 
format of a panel that had already been partially painted, Bronzino 
achieved an enduring archetype, the most successful portrait of the 
recently appointed ruler of Florence.

41	 Other indications of Bronzino’s 
early style, such as an architectural 
background, are, however, absent.
42	 Nelson-Atkins Museum of Art, 
Kansas City, inv. no.49-28, oil on  
panel, 85.7 by 68.6 cm.
43	 J. Paul Getty Museum, Los Angeles, 
inv. no.90.GB.29, black chalk on paper, 
13.8 by 10.3 cm. On this drawing and  
its link to the Nelson-Atkins painting, 
see C.C. Bambach et al.: exh. cat.  
The Drawings of Bronzino, New  
York (Metropolitan Museum of Art)  
2010, pp.204–05, no.54. 
44	 See Rowlands, op. cit. (note 22), 
pp.181–88, no.22.
45	 Simon, op. cit. (note 5), p.535.
46	 Since the submission of the 

present article, a further attempt  
has been made to identify the sitter  
of the Nelson-Atkins portrait. In K. 
Christiansen and C. Falciani, eds: exh. 
cat. The Medici, Portraits and Politics 
1512–1570, New York (Metropolitan 
Museum of Art) 2021, pp.256–57, the 
authors propose to identify the sitter 
with Francesco Guadagni, a young 
nobleman descendant of the newly 
established Florentine branch of the 
Guadagni family, and the rising son  
of one of Bronzino’s important 
patrons. This identification would 
consolidate the hypothesis of the 
sitter’s Sydney lower painting as  
a young aristocrat representative  
of the new Florentine society.

23. Fig.22 superimposed on the face of the Sydney lower painting  
red line trace in Fig.20. (Photograph © Art Gallery of New South 
Wales, Simon Ives).

24. Portrait of a young man, by Agnolo Bronzino. 1550–55. Oil on 
panel, 85.73 by 68.58 cm. (Nelson-Atkins Museum of Art, Kansas City), 
and Fig.20 superimposed. (Photograph © Art Gallery of New South 
Wales, Simon Ives).
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at the Synchrotron is of sufficient clarity to reveal the dynamic working 
method inherent in Bronzino’s creative process. The multiple hands 
along with the variations in the face also support Simon’s identification 
of two conceptions of a single portrait in progress.

If the likeness to Cosimo is accepted, the lower painting could 
be read as a preceding attempted portrait of the duke as an elegant 
gentleman and scholar rather than a warrior. If this concept was then 
rejected by Bronzino for a more forceful depiction of the duke in armour, 
in greater accord with the requirements for ‘a man capable of battle but 
triumphing through peaceful means’, the latter was originated on a new 
panel, the portrait in the Uffizi.45 Alternatively, it is possible that the 
lower Sydney painting is the development of an unrelated portrait of a 
young Florentine nobleman, whose identity is currently unknown. This 
initial attempt was eventually abandoned, and the panel was instead 
used to expand the primary half-length Uffizi composition to create the 
primary three-quarter-length version of Cosimo I de’ Medici in armour. If 
the lapse of time between the execution of the two portraits of the Sydney 
panel is still unclear, the similar chemical composition of the azurite 
used in the background of both suggests some proximity. However, the 
resemblance of the lower Sydney painting to the Nelson-Atkins Portrait 
of a young man – the similarity of the composition and the apparent use 
of the Getty drawing as the basis for the sitter’s face in both cases as well 
as the comparable neutral coloured background – suggests that the two 
paintings are related. It is possible, therefore, that the Nelson-Atkins 
panel represents the completion of the abandoned portrait, which was 
not, therefore, a depiction of Cosimo.46

Although ultimately not carried out, the decision to reduce the 
three-quarter-length format may have been a response to Cosimo’s 
preference for a replica without additional inventions, as in the case 
of the replica altarpiece for Eleonora di Toledo’s chapel. Or perhaps 
Bronzino was unsatisfied with the extended composition, because either 
of its awkward placement of the hips, necessitated by a need to show the 
broncone attached to the tree trunk, or the overall composition being 
squeezed into a less than ideal pre-determined size. These modifications 
have been revealed as artistic deliberations rather than simple copying 
errors and they indicate an original composition that was worked on 
by the master. In undertaking the portrait of the young duke using the 
format of a panel that had already been partially painted, Bronzino 
achieved an enduring archetype, the most successful portrait of the 
recently appointed ruler of Florence.

41	 Other indications of Bronzino’s 
early style, such as an architectural 
background, are, however, absent.
42	 Nelson-Atkins Museum of Art, 
Kansas City, inv. no.49-28, oil on  
panel, 85.7 by 68.6 cm.
43	 J. Paul Getty Museum, Los Angeles, 
inv. no.90.GB.29, black chalk on paper, 
13.8 by 10.3 cm. On this drawing and  
its link to the Nelson-Atkins painting, 
see C.C. Bambach et al.: exh. cat.  
The Drawings of Bronzino, New  
York (Metropolitan Museum of Art)  
2010, pp.204–05, no.54. 
44	 See Rowlands, op. cit. (note 22), 
pp.181–88, no.22.
45	 Simon, op. cit. (note 5), p.535.
46	 Since the submission of the 

present article, a further attempt  
has been made to identify the sitter  
of the Nelson-Atkins portrait. In K. 
Christiansen and C. Falciani, eds: exh. 
cat. The Medici, Portraits and Politics 
1512–1570, New York (Metropolitan 
Museum of Art) 2021, pp.256–57, the 
authors propose to identify the sitter 
with Francesco Guadagni, a young 
nobleman descendant of the newly 
established Florentine branch of the 
Guadagni family, and the rising son  
of one of Bronzino’s important 
patrons. This identification would 
consolidate the hypothesis of the 
sitter’s Sydney lower painting as  
a young aristocrat representative  
of the new Florentine society.

23. Fig.22 superimposed on the face of the Sydney lower painting  
red line trace in Fig.20. (Photograph © Art Gallery of New South 
Wales, Simon Ives).

24. Portrait of a young man, by Agnolo Bronzino. 1550–55. Oil on 
panel, 85.73 by 68.58 cm. (Nelson-Atkins Museum of Art, Kansas City), 
and Fig.20 superimposed. (Photograph © Art Gallery of New South 
Wales, Simon Ives).

DREDGE_Bronzino.indd   15DREDGE_Bronzino.indd   15 20/12/2022   09:3420/12/2022   09:34


