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View of the Strait of Messina,  
by Circle of Pieter Bruegel the Elder:  

Drawing Techniques and Materials Examined

Lieve Watteeuw, Marina Van Bos, Joris Van Grieken, Maarten Bassens,  
Bruno Vandermeulen and Hendrik Hameeuw

ABSTRACT: The View of the Strait of Messina (Brussels, 

Royal Library of Belgium, KBR, Print Room), attributed 

to the circle of Pieter Bruegel the Elder, was studied in 

detail in 2018 in the context of the Fingerprint Project. 

The drawing was examined with analytical and imaging 

techniques, combined with visual, microscopic and 

 conservation assessment. Non-destructive macro 

X-ray f luorescence mapping analyses (MA-XRF) and 

multispectral imaging revealed the use of at least two 

different inks to create the drawing: iron gall and car-

bon ink. The iron gall ink shows various degradation 

characteristics, such as fading, darkening and brittle-

ness, which change the appearance of the drawing.  

On the verso of the drawing – composed of two sheets 

of paper – f igures and ornaments are sketched in 

 charcoal and red chalk.

—o—

Introduction
In 2011 the Royal Library of Belgium (KBR) 
acquired from a Brussels antique dealer a drawing 
with a view of the Strait of Messina in the style of 
Pieter Bruegel the Elder (figs 27.1 and 27.2).1 Its 
previous history is still unknown. At the time of 
acquisition the sheet had been discussed only 
briefly in Hans Mielke’s 1996 catalogue raisonné of 
Bruegel’s drawings.2 His opinion – formed on the 
basis of a photograph – was that the drawing was a 
copy, probably after a lost drawing by Bruegel made 
in situ.3 It was also Mielke who linked this sheet to 

a print published in 1618 in the last volume of 
Georg Braun’s and Nicolas Hogenberg’s Civitates 
Orbis Terrarum (fig.  27.3).4 Apart from striking 
similarities in the overall composition and in 
 several topographical details, an inscription on  
this print claims that it was made after an original 
drawing by Bruegel once in the possession of  
Joris Hoefnagel.5 In his 2011 article on the draw-
ing, Joris Van Grieken largely confirmed Mielke’s 
observations: ‘the quality of the draughtsmanship is 
not sufficient to support an attribution to Bruegel 
himself, but the links with his style and oeuvre 
 suggest that it is a direct copy either after a drawing 
by Bruegel made from life or after an autograph 
drawing created in the studio’.6 

This contribution adds new analytical and 
imaging information to Van Grieken’s findings, 
published in 2011 in In Monte Artium, an essay  
that is available online.7 In 2018 the drawing  
was examined more closely in the context of the 
Fingerprint Project.8 This study discusses the new 
results of this art-technical research and puts them 
in the context of traditional drawing practice. 

Short Description of the Messina Drawing 
The oblong drawing shows a broad panoramic view 
of the Strait of Messina. On the right bank of the 
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Strait we see the city of Messina with Mount Etna 
in the background. The right shoreline runs from 
the city walls to the foreground where a chapel, a 
bank of trees and vaguely drawn figures and pack 
animals are represented. The waters of the Strait of 
Messina occupy most of the central part of the 
drawing. The sea is dotted with numerous smaller 
and larger ships, both sailing vessels and galleys. 
On the left shore the city of Reggio di Calabria can 
be seen in the distance with steep wooded hills 
beyond it. Various topographical features are indi-
cated by capital letters, as is also the case in the 
printed version of 1618, where each letter refers to 
an identifying caption. Above the mountains of 
Calabria at the left of the drawing we see the letter 
‘A’, while the port of Reggio is marked with ‘B’. 
The Strait of Messina in the middle is indicated by 
‘C’, the mountain range on the Sicilian side with 
‘D’, the harbour of Messina with ‘E’ and, finally, 
Mount Etna bears the letter ‘F’. In the lower right 
corner of the sheet is the signature ‘BRVEGEL’. 

Assessment of the Condition of the  
Paper  Support 
The condition of the drawing was assessed using 
visual and microscopic observation. The paper 
 support for the View of the Strait of Messina meas-
ures 153 × 523 mm and consists of two trimmed 
sheets of reused paper mounted together.9 The 
good-quality, laid paper is of medium thickness and 
has a fibrous surface, showing lighter and darker 
fibres. The chain lines are clearly visible in the ver-
tical direction and no watermark is present. The 
two leaves show minor stains and smudges from 
drops of liquid, as well as some rust stains and small 
perforations caused by iron gall ink corrosion. 
Three vertical folds are visible in each sheet, prob-
ably because the paper was folded when purchased 
from the paper dealer. Moreover, if the drawing 
travelled, it must have been folded into a smaller 
oblong format for transport (figs 27.4a–b).10

The paper shows signs of wear: apart from the 
numerous stains that cover its surface, there are 

Fig. 27.3 Recto of engraved view of the Strait of Messina, published 1618, in Georg Braun and Nicolas Hogenberg, Civitates 
Orbis Terrarum, 1572–1618, part IV, fol. 58 (inv. KBR S.I 1666 [NHD48])
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several weak spots and traces of old folds. Along 
the smudged edges are several tiny tears, some of 
which have been repaired at the back in the last 
decades. The two pieces of paper are joined with a 
strip of Japanese paper of recent date.11 During an 
early mounting, the sheet was trimmed on all four 
sides and the hinge joining the two sheets was 
 re-glued, causing a gap of a few millimetres. There 
has been a small loss to the composition. Mount-
ing the two sides on the hinge has been done 
rather clumsily. The right part is mounted around 
0.5 mm higher than the left part, causing a slight 
shift in the composition, which is especially visible 
in the ship in the middle. Fragile areas are visible 
within the laid paper, caused by the removal of 
 former hinges (visible with transmitted light). In 
2011 the KBR added hinges (Japanese paper) for 
the actual mounting, but no treatment has been 
done since.

Analysis and Imaging of the Drawing Media

Experimental Protocol and Equipment
The focus of the laboratory research was to discover 
more about the creative process of this copy after  
a Bruegel drawing. Mielke rightly pointed to 
 elements that resemble Bruegel’s way of drawing, 
such as the typical dotted way in which the trees in 
the foreground are represented. Similar to Bruegel’s 
and contemporaries’ practice is the use of two 
 colours of ink, found in some of Bruegel’s early 
drawings that were made during, or directly  
following, his trip to Italy, as pointed out by  
Sellink 2018b and Michel 2018.12 Watteeuw et al. 
2019 recently demonstrated the intentional use of 
 multiple and combined inks in four Bruegel  
drawings, kept in two Brussels collections: Angler 
near the river (1554), Luxuria (1557), Justitia  
(1559), KBR, Print Room; Prudentia (1559), Royal 
Museums of Fine Arts of Belgium.13 

Fig. 27.4 Recto (a) and verso (b) of  View of the Strait of Messina (fig. 27.1) , both with raking light from the right. Seven vertical 

folding lines, valley and peak direction

a

b
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Technical photography (Phase One IQ180), 
standard multispectral photography (Converted 
NIKON D610) complementary with filters 
(MidOpt, across 13 spectral bands), was done  
by the imaging team of the Fingerprint Project of 
KU Leuven at KBR. After this first documentation, 
the drawing was transported to the laboratory at 
KIK-IRPA for X-ray fluorescence mapping (MA-
XRF). MA-XRF maps were registered using the M6 
Jetstream (Bruker AXS, Berlin, Germany) with a 
Rh X-ray tube operated at 50  kV and 600  μA  
current. The drawing was scanned using an X-ray 
beam size of 150 μm, in steps of 125 μm, and a dwell 
time per step of 10 ms. Details were scanned using 
an X-ray beam size of 50 μm, in steps of 40 μm, and 
a dwell time per step of 15 ms. The spectra were 
collected, deconvoluted and examined with the 
Bruker M6 Jetstream software. Chemical elements 
were identified in the scan by examining the sum 
spectrum and maximum pixel spectra. The data of 
the imaging and analyses were brought together  
to obtain a comprehensive view of the material 
characteristics of the drawing.

Ink Identification in the Messina Drawing

Combination of Imaging and Analytical Visualization

As is clearly visible, the drawing of the Strait of 
Messina is executed in two different types of ink. 
MA-XRF revealed that most of the drawing is done 

in iron gall ink, evidenced by the presence of iron 
in the MA-XRF map (fig. 27.7).14 The ink of the 
small boats on the right – applied with a thick pen 
– contains a substantial amount of manganese as 
well.15 This iron gall ink is chemically unstable and 
is degraded, darkened or faded to a lighter shade. 
At concentrated points of ink, the paper is degraded 
by ink corrosion, creating small perforations in the 
laid paper in the areas where the lines criss-crossed 
and the ink layer was dense (for example, in the 
central sailing boats).

Short thin black lines (hatching and shading) 
were added to the drawing for shaping contours, 
adding detail to boats and for creating the effect of 
the mountain slopes. These lines were drawn with 
a very fine quill and were executed in carbon ink.16 
This black carbon ink becomes more visible both 
on the IRR and multispectral photographs with IR 
bandpass filters (fig. 27.8b).

Discussion
The combination of two or even more inks is not 
unusual in sixteenth-century drawings. Stylistically 
we can determine that the iron gall ink drawing 
lines in the Messina panorama and the small 
touches or lines executed in carbon ink are comple-
mentary and applied at the same drawing moment 
since they match each other (fig. 27.8).17 The car-
bon lines are clearly reinforcing the brownish iron 
gall lines. But the iron gall ink faded over time and 

Fig. 27.5 Verso of View of the Strait of Messina (fig. 27.1). Sketches in different types of ink (faded), charcoal and red earth. Some 

iron gall ink corrosion stains from the recto side and a modern vertical strip of Japanese paper in the centre
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Fig. 27.6 Left section (a) and right section (b) of the verso of the paper (View of the Strait of Messina, fig. 27.1), with slight 

overlap of verso, UV fluorescence image. Sketch with a ship and two standing figures and two architectural profiles (a); 

several armed and male and female naked figures and a skeleton; sketch with male and female figures; study of a bust and  

a leg and studies of male heads (b)

a

b
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took on different hues, so that the view has become 
so faded that it is hard to distinguish them clearly, 
as is especially evident in the lines made for the 
mountains at the horizon. The black carbon lines 
scattered over the drawing stayed stable so that the 
contrast between the two media has increased. 
This changes the current perception and reading of 
the drawing. 

Later additions are present. As mentioned ear-
lier, the drawing has several capital letters written 
above the horizon line, labelling the topographical 
features. These capital letters, written in iron gall 
ink, gave only a very weak sign in the MA-XRF. 
Also the ‘BRVEGEL’ signature in the right corner 
gave a very weak signal due to its faded iron gall 
ink. The fact that both the letters and the signature 
have a far weaker ink signal than the measured sig-
nal for the drawing lines suggests that they were 
applied at a different stage. They are most likely 
later additions, supplied by a different hand. The 
letters, although not an exact repetition, indicate a 
direct relationship with the engraving by Braun 
and Hogenberg – most obviously that the drawing 
served as the model for the print.

Earlier Sketches on the Drawing’s Verso
The verso side of the View of the Strait of Messina is 
fascinating, as it was used for loose sketches in dif-
ferent media and with different drawing tools, 
before the large panorama of Messina was drawn on 
the recto side. Some of the drawings are almost 

invisible to the naked eye as the ink is thin and 
much faded, but the IRR and multispectral imaging 
show clearly at least eleven different trials or 
sketches, executed in different directions on the 
paper and in different media (figs 27.5 and 27.6).

Their style is completely different from the 
drawing of the View of the Strait of Messina on the 
other side. Most prominent is a large sketch on the 
right sheet of paper of an interior with several 
armed or naked male and female figures with a skel-
eton. This could possibly be interpreted as a Toten-
tanz or an allegorical scene on the theme of vanitas. 
We have not yet been able to identify this scene.  
It might be a copy of a wall painting or a print.

Several other sketches of smaller figures on the 
sheets of paper were done earlier: two sets of stand-
ing male and female figures, two male heads (par-
tially cut), and two half-length figures reaching out 
to each other with their hands. A sailing boat is 
worked out in detail in the left corner, but partially 
cut. Two small sketches of architectural profiles – 
in a brown medium – are less visible (and might be 
copies from an architectural treatise?). Two un-
defined rough sketches in charcoal are of a 
 completely different type of doodle and dominate 
the verso side. A small half-profile in red earth on 
the top of the left sheet is almost invisible. After 
these sketches were made, the two sheets were cut 
and some sketches at the edges became incomplete. 
But this was the format the artist needed for draw-
ing the View of the Strait of Messina.18

Fig. 27.7 Recto of  View of the Strait of Messina (fig. 27.1). MA-XRF image. Fe-Kα distribution map, visualizing the iron compo-

nent in the iron gall ink
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Conclusions
After technical examination, we can conclude that 
nothing contradicts Mielke and Van Grieken 
attributing a late sixteenth or early seventeenth-
century date, based on stylistic characteristics of 
the View of the Strait of Messina by a follower/copy-
ist of Pieter Bruegel. The drawing has been exe-
cuted on reused paper, as the draughtsman probably 
had no other paper available at the moment he 
needed it. The drawing of Messina seems to be 
made in haste. The draughtsman might have had 
only very temporary access to the material/model 
he was copying after. It is executed in a combina-
tion of lines and shapes using overall iron gall ink 
of two different compositions, with touches, lines 
and hatching in carbon ink, which was not an 
 unusual drawing practice in the sixteenth century.

We can only guess how the original Bruegel 
material the copyist had in front of him might have 
looked. In Van Grieken’s 2011 article, it was sug-
gested that the original probably had the same ‘fin-
ished’ form and might have been a direct study 
after life by Bruegel’s hand. After this research we 
are more hesitant about drawing this same conclu-
sion. We would even call into question the idea 
that the copyist of the Messina vista had a single 

finished drawing before his eyes. Instead he might 
have reconstructed the view based on several 
 partial sketches by Bruegel and helped by know-
ledge of the site or of other topographical material. 
The draughtsman could have been Joris Hoefnagel, 
but no final attribution can be made.

On the quest to improve laboratory method-
ology in drawing research, the use of the combina-
tion of detailed spectral imaging and analytical 
data through MA-XRF to examine a drawing was 
experimental, and helped pinpoint the different 
inks and drawing mediums used by the draughts-
man of the view and by the later hand of the added 
lettering and signature. The evaluation of condi-
tion showed that the fading of the iron gall ink is 
considerable and has substantially changed the 
visual perception of the drawing.

The eleven sketches in a variety of media on the 
verso side remain a mystery. They predate the copy 
of the Messina panorama. Further research on the 
sketches on the reverse has to be done, but nothing 
indicates that the artists of the recto and verso are 
linked to each other. The authors hope that, 
prompted by the images reproduced here, scholars 
of drawing may shed light on their identification 
and meaning.

Fig. 27.8 Detail of a sailing ship in View of the Strait of Messina (fig. 27.1). . Combination of imaging and analytical visualization. 

Standard colour RGB (a); multispectral image with 940nm bandpass filter, showing the carbon-based ink lines (b); Fe-Kα 

distribution map, showing the iron gall-based ink lines (c)

a b c
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1 Brussels, Royal Library of Belgium, KBR, 
Print Room, View of the Strait of Messina,  
pen on paper, 153 × 523 mm, inv. KBR 
F-2011-138. See Mielke 1996, p. 40; Van 
Grieken 2011. See also Leuven/Paris 2013, 
p. 376; Sellink 2013, specifically p. 294 and 
note 21; Bassens and Van Grieken 2019, 
pp. 102–5.

2 Mielke 1996, p. 40.

3 In Mielke 1996, p. 40 (no. 15), Hans 
Mielke hesitatingly adds a question mark after 
the word ‘Kopie’. In his introductory essay 
(p. 12) he seems to be more convinced: ‘Dass 
die auf Bruegel hinweisende Aufschrift im 
Städtebuch [Braun and Hogenberg 1572–1618] 
vertrauenswürdig war, bewies der glückliche 
Fund einer Kopie (Kat. 15).’ And further: 
‘Somit sind Bruegels topographischen 
Auf nahmen aus Italien […] nur als Reflexe  
auf uns gekommen: die Gesamtansicht der 
Meerenge, die das Städtebuch gedruckt hat,  
als mässige Kopie von unbekannter Hand.’

4 See Braun and Hogenberg 1572–1618, 
part IV, fol. 58.

5 Inscription: Repertum inter studia 
aytographa / Petri Bruegelij Pictoris nostri / 
seculi eximij Ab ipsomet deline: / atum 
Communicavit Georgius / Houfnaglius. Anno 
1607. (Found among the studies of Pieter 
Bruegel, most eminent painter of our age. 
Reproduced after the same. Communicated 
by Joris Hoefnagel. Anno 1607.)

6 Van Grieken 2011, quoting Mielke 
(Mielke 1996, p. 40; quotation translated 
from German to English).

7 <brepolsonline.net/doi/10.1484/J.
IMA.1.102414?mobileUi=0>.

8 Watteeuw et al. 2017. The Fingerprint 
Project is an interdisciplinary collection and 
data management project, involving art 

history, art technical research, digital 
imaging, image processing and conservation 
science. The aim is to monitor and evaluate 
with advanced digital imaging, statistical 
processing and laboratory analyses, the phases 
of the genesis of a print, from the unique 
preparatory drawings to later states and 
editions. The four-year project (2016–20) is a 
collaboration between the Print Room of the 
Royal Library of Belgium and three KU 
Leuven teams: the Imaging Lab, ESAT and 
the Book Heritage Lab, and Illuminare – 
Centre for the Study of Medieval Art.  
The Royal Institute for Cultural Heritage 
(KIK-IRPA) is an external partner. The 
research project is funded by Belspo 
BRAIN-be (Belgian Research Action 
through Interdisciplinary Networks). For this 
project all the drawings and prints of Pieter 
Bruegel the Elder in the Print Room of the 
Royal Library in Belgium were digitized in 
2017–18 by KU Leuven using a Phase One 
IQ180 camera, Schneider APO-DIGITAR 
80/4.0 SES, exposure condition for 
Metamorfoze standard.

9 The two sheets of paper measure 
respectively 152 × 259 mm (left) and  
153 × 254 mm (right).

10 Image on the recto and verso sides with 
raking light. Phase One IQ180, Schneider 
APO-DIGITAR 80/4.0 SES.

11 The Japanese paper strip was added 
before the acquisition by the KBR in 2011.  
A new mounting in a passepartout was done 
in the conservation studio of the Print Room 
at the KBR. 

12 For the use of drawing media and 
drawing techniques by Pieter Bruegel the 
Elder, see Mielke 1996; Royalton-Kisch 2001; 
Sellink 2018b; Michel 2018, p. 18.

13 See Watteeuw et al. 2019. 

14 The varying components of iron gall 
ink, made from gallnuts, iron sulfate, water 
and a binder, resulted in inks of diverse tones 
and hues, from light brown to black. For 
historical recipes for inks and combined inks, 
see Zerdoun Bat-Yehouda 1983, p. 206.  
See also Watteeuw and Van Bos 2014; 
Watteeuw and Van Bos 2018.

15 MA-XRF, M6 Jetstream (KIK-IRPA, 
Brussels, 2018) shows a clear Fe-K  
distribution map. For the identification of 
iron gall ink with traces of manganese, see 
also Watteeuw and Van Bos 2018.

16 Carbon ink (soot soaked in water or 
other liquid) is not detectable with MA-XRF, 
but is made visible with the multispectral 
image with 940nm bandpass filter. See 
fig. 27.8b. 

17 For image (a) is made with the Phase 
One IQ180 camera; image (b) is made with a 
Converted NIKON D610, CoastalOpt 60mm 
1:4 UV-VIS-IR Apo Macro + MidOpt 
BN940 filter; image (c) is a visualization of 
the iron components with MA-XRF.

18 The drawing lines on the verso side are 
weak. No MA-XRF analyses have been 
carried out from the verso side and no signal 
was obtained through the paper layers while 
scanning the recto side, so that no informa-
tion about the elements of the media are 
(yet) available. The very faded brown 
drawing lines are most probably made in iron 
gall ink, becoming visible in UV fluores-
cence. Two rough sketches on the left sheet 
of paper are executed in charcoal.
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