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Leonardo in Verrocchio’s Workshop:
Re-examining the Technical Evidence
jill dunkerton

Considering Leonardo da Vinci’s contemporary and
subsequent celebrity, it is remarkable that the only
documented facts about his artistic training and early
career are that his name appears among the membership
list of the newly reincorporated Florence Compagnia di
San Luca in 1472, when he was 20 (an age by which he
might be expected to have completed a basic education in
painting), and that in 1476, when charged with sodomy,
he is recorded as still resident in Andrea del Verrocchio’s
household.1 Verrocchio was also recorded as a member
of the Compagnia in 1472.2 Almost all that we know
about Leonardo’s early years comes from Vasari,3
writing a century later and with his biographies coloured
and often distorted by his aim of presenting a continuous
progression and improvement of the arts in Italy.
This distortion manifests itself in the well-known
account added to the 1568 edition of the ‘Life of Andrea
del Verrocchio’ in Vasari’s Lives of the Most Excellent Italian
Painters, Sculptors and Architects. It describes Leonardo
assisting Verrocchio in the execution of The Baptism of
Christ for San Salvi (F I G . 1) and painting an angel ‘so
superior to the rest of the work that Andrea resolved
that he would never take up a brush again’.4 Vasari, in
Leonardo’s own biography, conﬁrms Leonardo’s presence
in the workshop, with an account, possibly also partly
mythical, of how Leonardo’s father Ser Piero da Vinci
showed some drawings by his multi-talented son to
Verrocchio, who happened to be a friend and who ‘was
astonished to see the extraordinary beginnings of
Leonardo’, resulting in the arrangement that he join his
workshop.5 While Vasari’s account is wonderfully descriptive in the range of activities that he attributes to the
young artist, ‘not one branch of art only, but all of those
in which design [disegno in its broader sense, not just
drawing] played a part’, including model making, architecture and startlingly ambitious engineering projects,
it is notable that he says nothing more about his early
activity as a painter. There are few clues as to when
Leonardo began his training with Verrocchio, only that
by the time he was seventeen he had moved to Florence
with his father, who recorded him as a dependent in his
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tax return of 1469.6 If he joined Verrocchio’s workshop
around then, he would have been a relatively late starter
and, as indicated by the charge of 1476, he seems to have
remained associated with the workshop for an unusually
long time, allowing him to overlap with Lorenzo di Credi,
who was at least ﬁve years his junior. In addition, Vasari
states in the 1550 ‘Life of Lorenzo di Credi’, about whom
he was very well informed, that Lorenzo ‘was companion,
dear friend, and molto dimestico of Leonardo da Vinci, with
whom, under Andrea del Verrocchio, for a long time they
studied together the art’. In the extended 1568 ‘Life’ he
added that Pietro Perugino was also a companion, friend
and fellow pupil.7
If the young Leonardo was qualiﬁed to be a member
of the painters’ Compagnia di San Luca in 1472 he had
presumably acquired some experience in that art,8 but for
him painting may not necessarily have been the principal attraction of an education in Verrocchio’s workshop.
Rather it was the acquisition of design skills (disegno)
applied across a wide range of media, working in two and
three dimensions. Projects such as the casting of the huge
gilt bronze palla to crown the Florence Duomo demanded
a degree of ingenuity and invention which would surely
have appealed to the young man described by Vasari.
Central to this was the acquisition, or perhaps improvement, in Leonardo’s case, of his skills as a draughtsman.
The foundation of Leonardo’s drawing practice in that of
Verrocchio is fundamental and has been much discussed.9
VasarialsotellsusthatLeonardomodelledheadsof women
and children, and he was later to advertise his experience
in that ﬁeld,10 but all attempts to identify the hand of the
young Leonardo in the sculptural output of Verrocchio’s
workshop have been controversial, with much of the
argument centred on the belief that Verrocchio had little
interest in direct observation of nature.11
The question of Verrocchio’s part in the training
of Leonardo as a painter has only really been discussed
in general terms, with little consideration of the
practicalities of producing a painting.12 The assumption
that Leonardo followed a conventional apprenticeship,
starting with the basics and gradually acquiring all the
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F I G . 1 Andrea del Verrocchio and workshop, completed by Leonardo da Vinci, The Baptism of Christ, c.1468–77. Tempera and oil on
poplar, 177 x 151 cm. Florence, Galleria degli Ufﬁzi, inv. no. 8358.

NAT I O NA L G A L L E RY T E C H N I C A L B U L L E T I N VO L U M E 3 2 | 5

Jill Dunkerton

necessary craft skills, as Cennino Cennini famously (and
even then probably unrealistically) suggested, is almost
certainly incorrect. By the mid-ﬁfteenth century there
seems to have been great ﬂexibility in the organisation of
Florentine workshops.13 Successful shops with a prestigious clientele such as Verrocchio’s, and previously that of
Filippo Lippi,14 included artists and craftsmen of varying
degrees of experience, ranging from young pupils to fully
trained artists who were extending their education or were
not yet able to set up as independent masters. A large shop
such as Verrocchio’s, operating in a major centre such
as Florence, is likely to have employed, or sub-contracted,
specialists for mundane tasks such as grinding pigments
or preparing panels for painting. While Leonardo would
have needed to know how to supervise such tasks, he
is unlikely to have spent much time actively engaged in
them; indeed his sometimes puzzling comments on technique in his later writing might support this supposition.15
It is not necessary therefore, for him to have joined the
workshop as a young boy, and given his wide interests and
the breadth of his general education, he may have been
rather older than was usual when he took up painting.
Three panels universally accepted as painted by
Leonardo while still associated with Verrocchio – The
Annunciation (Ufﬁzi, Florence; see F I G . 19), the Portrait of
Ginevra de’ Benci (National Gallery of Art, Washington,
DC; see F I G . 33) and The Madonna of the Carnation (Alte
Pinakothek, Munich; see F I G . 35) – have all been the
subject of recent technical and scientiﬁc study,16 but with
discussion of Verrocchio’s role in Leonardo’s education
limited principally to his general inﬂuence, particularly
as a draughtsman. The greatest obstacle to a better
understanding of what Leonardo may have learnt from
his master has been past difﬁculty and disagreement
in identifying Verrocchio’s own output as a painter.17 In
recent years, light has been shed on this problem by the
cleaning and technical examination of a small group of
paintings associated with his workshop, ﬁrst, and most
important, The Baptism (Ufﬁzi, Florence; see F I G . 1).18
Careful observation of the paint surface, together with
an archival discovery, has conclusively contradicted the
myth of the gifted young Leonardo working alongside
his master, the superiority of his contribution causing
Verrocchio to abandon the art of painting. Instead, it
appears that the altarpiece is likely to have been commissioned as early as 1468 by one of Verrocchio’s brothers,
Don Simone, on becoming Abbot of San Salvi, just outside
the walls of Florence, and that the greater part of the
composition had been executed in the traditional tempera
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technique before it was put aside, presumably as a result
of pressure of more important commissions. It was
subsequently completed and retouched by Leonardo
using an oil-based technique and in a style – particularly
in the landscape – that makes it highly unlikely for
his intervention to have preceded the painting of The
Annunciation (generally dated to around 1474). Indeed
Leonardo may well have worked on it as late as 1476,
when we know that he was still associated with Verrocchio.
Perhaps inevitably, discussion of these discoveries has
tended to focus on Leonardo’s contribution; moreover,
they do not necessarily conﬁrm Verrocchio’s own part
in the ﬁrst tempera phase of the execution.
However, the recent attribution to Verrocchio, following cleaning and investigation, of a small painting of The
Virgin and Child with Two Angels in the National Gallery
(F I G . 2)19 can help to clarify his role in The Baptism.
PreviouslycataloguedattheNationalGalleryasFlorentine
School and most commonly linked with Botticelli, The
Virgin and Child with Two Angels has been reattributed
and dated to around 1467–9, principally on the basis of
its sculptural qualities, including striking similarities
of detail to Verrocchio’s bronze and terracotta sculpture
of the late 1460s, notably the David and the Careggi
Resurrection (both Museo Nazionale del Bargello, Florence). Secondly, a close association can be demonstrated
between the tempera hatching and modelling of the heads
in the painting with the technique of a highly worked
drawing on paper (Gabinetto dei Disegni e Stampe, Ufﬁzi,
inv. 250E) that can be identiﬁed as Verrocchio’s self
portrait, probably drawn in the same period, and which
seems subsequently to have served as the basis for the
woodcut frontispiece to the 1568 edition of Vasari’s ‘Life
of Verrocchio’. Finally, there are connections of style
and technique with passages of The Baptism. In addition,
the technique of the London panel supplies important
evidence as to how far the altarpiece had progressed
before it was left for later completion by Leonardo.20
With its richly coloured draperies of deep red, blue,
purple and green, and the depiction of cloth of gold
fabrics with ﬂickering touches of lead-tin yellow paint
rather than real gold, The Virgin and Child with Two
Angels indicates an awareness of the innovatory oil
techniques employed by the Pollaiuolo brothers for their
altarpiece for the Cardinal of Portugal’s chapel at San
Miniato in Florence and probably also of the same early
Netherlandish paintings that had stimulated them. Yet
analysis of paint samples has demonstrated that it was
executed entirely in the traditional Florentine medium of
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FIG. 2

Andrea del Verrocchio, The Virgin and Child with Two Angels (NG 2508), c.1467–9. Tempera on wood, 69.2 x 49.8 cm.
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FIG. 3

NG 2508, X-radiograph.

egg tempera. The pigments employed are also standard
for Florentine painting of the time – only the indigo
used as an underlayer to the ultramarine of the Virgin’s
mantle is not as commonly found in Florence as it is
in North Italian painting.21 Nevertheless, aspects of
the technique are slightly unorthodox, suggesting that
Verrocchio had perhaps only recently decided to add the
craft of painting to his skills as sculptor and goldsmith.
The X-ray and infrared images (F I G S 3 and 4) reveal an
unusual number of pentimenti for a tempera painting on
panel. The underdrawing is strikingly bold and free, with
some modiﬁcations to the design at this stage, but most
of the alterations were made during the process of painting. These include the repositioning of the haloes, the
reduction of the height of the Virgin’s headdress and the
replacement of her coiled plait with a padded headband,
as well as changes to the bunched folds of the Virgin’s
mantle over her right arm and the elimination of the
loosely draped cloak of the angel on the left. Numerous
overlaps and small adjustments to the contours of the
heads of the ﬁgures have resulted in a build up of paint
layers which register strongly in the X-radiograph. One
sample, from the top of the wing of the angel on the left,
contains as many as ten layers, an exceptional number for
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FIG. 4

NG 2508, infrared reﬂectogram, before restoration.

a tempera painting. Most unusual of all is the presence,
clearly evident in the infrared reﬂectogram, of washes of
a yellow-brown undermodelling beneath the draperies
of the ﬁgures. The artist conceived his design initially in
terms of relief, to which colour was then applied.
Allowing for differences in scale and in the age and
sex of the subjects, it can be seen that the areas of ﬂesh
painting in the ﬁgures of the Virgin in the London panel
and the Baptist in the San Salvi altarpiece share not just
resemblances of physiognomy but also a similar build up
of the tempera modelling over the conventional underlayer of green earth, in both cases mixed with lead white
so that it is relatively pale in colour (F I G S 5, 6, 7 and 8).
The handling of the liquid tempera and the hatching
of the strokes is considerably broader and more open
in the large-scale San Salvi painting. However, the procedure of shading with a greenish-brown verdaccio mixture
(probably mainly earth pigments with some black) and
then adding the pale pink highlights and the ﬂush of
deeper red, not just to the cheeks but also to the sides
of the nose and the nostrils, is comparable – perhaps
better demonstrated by the angel on the left in the London
painting. It can be argued, therefore, that Verrocchio
did paint the ﬁgure of the Baptist himself. Moreover, its
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FIG. 5

NG 2508, detail.

FIG. 6

NG 2508, detail.

FIG. 7

Andrea del Verrocchio and workshop, completed by
Leonardo da Vinci, The Baptism of Christ (F I G . 1), detail.
F I G . 8 Andrea del Verrocchio and workshop, completed by
Leonardo da Vinci, The Baptism of Christ (F I G . 1), detail.

sculptural qualities would be very much more apparent were it not for the drastic fading of the red lake of
his cloak22 and the abrasion in past cleaning of the light
blue lining (perhaps never quite ﬁnished), changes which
have almost eliminated any sense of volume in the folds.
Their bulging curves were probably once very like those
of the Virgin’s mantle in the smaller painting.
Since close examination of the picture surface enables
the areas painted in tempera to be distinguished from
those added by Leonardo with his pastose, brush-marked
and blotted oil paint, it is now clear that the angel on

the right, facing forwards, is – as has traditionally been
believed – by Verrocchio (its quality perhaps somewhat
compromised by its condition). The sky, with the ﬁgure
of God the Father and the dove, and the parts of the
landscape on either side of the ﬁgure groups not covered
over by Leonardo’s reworking of the central area, are
also part of the ﬁrst campaign. Variations in the quality
of execution and design, however, reveal that Verrocchio
was already in the habit of consigning distinct zones of
his paintings to members of the workshop, entrusting
them with supplying the drawings for the assigned areas,
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F I G . 9 Andrea del Verrocchio
and workshop, completed by
Leonardo da Vinci, The Baptism
of Christ (F I G . 1), detail.

not just the application of paint following one of his own
designs.23 This can be the only explanation for the
clumsy palm on the left, and the conventional and
rather formless drawing of the hands of God the Father
and the dove. In the rocky outcrop on the right there is
a notable difference between the reﬁned technique and
understanding of the geological structure in the area to
the left of the Baptist, surely by Verrocchio, and that in
the main part to the right. This earlier assistant, who
can perhaps be identiﬁed as Francesco Botticini, one
of the ﬁrst wave of painters to have emerged from
Verrocchio’s tutelage in the later 1460s,24 may well also
have been responsible for the central area of landscape,
now submerged under Leonardo’s reworking.
Even in the recent analysis of The Baptism the Vasari
myth has been allowed to linger. The ﬁgures of Christ and
the angel on the left have been assigned entirely to
Leonardo, although it was recognised that Christ’s striped
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loincloth was evidently part of the tempera phase, its
contours clearly overlapped by the slightly straggled ends
of Leonardo’s strokes of sticky oil paint. He seems also
to have retouched parts of the pattern.25 Yet the loincloth
must have been attached to a ﬁgure. The role of the
green earth underlayer and the monochrome undermodelling of TheVirgin and Child with Two Angels in establishing
the sculptural logic of that group would suggest that
underneath Leonardo’s surface paint, there remains at
least a ﬁrst lay-in of green earth in tempera for Christ’s
ﬂesh, and possibly a more developed verdaccio modelling.
Certainly, Verrocchio must have taken it further than a
simple outlining as part of the underdrawing stage, and
it would seem that Leonardo respected this, given the
Verrocchiesque character and proportions of the ﬁnal
ﬁgure, which have often been remarked upon.26 Moreover,
the exceptional density of the ﬂesh tints in this area to
X-rays,27 even by the standards of Leonardo’s other early
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F I G . 10 Andrea del Verrocchio and workshop, completed by
Leonardo da Vinci, The Baptism of Christ (F I G . 1), detail,
before restoration.

F I G . 11

NG 2508, detail.

oil paintings, discussed below, suggests that he may have
been covering much more than a bare ground or a thin
layer of green earth.
The same would then apply to the celebrated angel
on the left (F I G . 9). Again it has been acknowledged that
this ﬁgure holds a drapery that belongs to the ﬁrst
campaign, painted with the same fugitive red lake as the
Baptist’s cloak, but there is also an underpainting of green
earth or verdaccio, now exposed by ﬂaking of the upper
paint layers from the angel’s hair (F I G . 10), which logically
cannot be assigned to Leonardo.28 Such an underpaint,
apparently in tempera and roughly modelled with the
ﬁrst indications of locks of hair, is far more likely to be part
of Verrocchio’s painting; directly comparable passages
are evident in thin or damaged areas of The Virgin and
Child with Two Angels (F I G . 11). The ﬁnal soft and ﬂuffy
hair with its blue ribbons is clearly by Leonardo, but
close inspection reveals that, unlike in the ﬁgure of
Christ, a greenish undertone is in fact apparent under the
ﬂesh tints of the angel’s face. The ﬂesh tints of the cheeks,
forehead and nose are thinly painted and smooth, and
ﬂushed with pink, very different from the ivory complexions of the Virgin and Angel in The Annunciation, or the
pallor of the Portrait of Ginevra de’ Benci (even if, in both
cases, some fading of red lake components may have
occurred) (see F I G S 19 and 33). Only in the paint of
the angel’s mouth, with its dark ruby red lips (very like
those of Christ), and in his nearer eye, is there evidence
of the thicker, sticky oil paint, sometimes bubbling and

contracting to form ﬁne drying cracks, that characterises
Leonardo’s intervention. The retouching of the right eye
included the addition of long, widely spaced eyelashes,
also to be seen on Christ, and delicate highlights to
give the eyeball a glistening glaucous quality. These
highlights, together with minute unrestored ﬂake losses,
now give the impression that the iris is blue or grey,
whereas the further eye is clearly brown. The eyelashes
of this further eye are indicated with a single heavy stroke
of black, just as in the other angel, and the whole eye
is economically constructed with the rapid conﬁdent
strokes of tempera to be seen in the eyes of the Baptist.
It would seem, therefore, that the head of this angel,
far from being ‘a visitant from another world’ introduced
by Leonardo29, is in fact the creation of Verrocchio, a more
reﬁned development of the upward gazing angel on the
left of the earlier Virgin and Child with Two Angels, and that
the painting of the face was almost complete before the
painting was put aside.30 The angel’s draperies, on the
other hand, are in oil and by Leonardo. Yet they must also
have been painted over a previous underdrawing31 and
perhaps an undermodelling.The angel’s pose, back turned
towards us, resulting in the omission of wings,32 makes
sense as the invention of a sculptor. In their ﬁnal form,
however, the robes, with their sharp triangular folds
which spread fan-like over the ground, are more typical
of Leonardo’s drapery style, or that of Verrocchio in his
paintings of the mid-1470s.
If Leonardo did not participate in the execution of
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F I G . 12 NG 2508,
detail of infrared
reﬂectogram, before
restoration.

F I G . 13 Leonardo
da Vinci, The
Adoration of the Magi
(detail), unﬁnished,
commissioned from
Leonardo in
about 1480–2.
Oil on panel,
243 x 246 cm.
Florence, Galleria degli
Ufﬁzi, inv. 1594.
F I G . 14 Leonardo da
Vinci, Saint Jerome
(detail), unﬁnished,
about 1488–90.
Oil on walnut,
103 x 75 cm.
Vatican City,
Vatican Museums,
inv. 40337.
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the altarpiece until 1476 or so, the question arises as to
whether he witnessed the earlier campaign as a junior
member of the workshop. Perhaps the most compelling
evidence that he had some knowledge of Verrocchio’s
painting procedure in the late 1460s is the discovery of
the washes of monochrome undermodelling of the
draperies in The Virgin and Child with Two Angels
(F I G . 12). However, it is of course possible that Verrocchio
continued to employ this practice into the early 1470s
in works now lost to us.33 Leonardo’s preference for
developing his underdrawn compositions by shading
with washes rather than hatching34 is well known, since
his technique is exposed by the several works that he left
unﬁnished. In the most notable examples, The Adoration
of the Magi (Ufﬁzi, Florence), abandoned on his departure
from Florence in 1482 (F I G . 13), and the Vatican Saint
Jerome (F I G . 14), now dated by many scholars to the late
1480s,35 the presence of layers of discoloured varnish
(and possibly later reworkings in the case of the former)36
means that the resemblance to the yellow-brown undermodelling in the Verrocchio panel is now exaggerated.
Much of Leonardo’s monochrome development of
these two compositions was carried out in washes that
are better described as grey than brown, yet in other
Milanese works with partially incomplete passages, such
as the Portrait of a Young Man (‘The Musician’) (Pinacoteca
Ambrosiana, Milan) and the London version of The Virgin
of the Rocks, passages of brown undermodelling are
evident. These can also be seen in cross-sections from the
latter. In these cases, however, they consist of distinct
paint layers, clearly in the same oil medium as the rest
of the painting.37 The complex evolution of Leonardo’s
compositions means that underdrawing and painting
phases can no longer be separated. Nevertheless, the
thin yellow-brown layer that appears beneath the layers
of blue in a paint sample from the mantle of the Virgin
(F I G . 15) in the Munich Madonna of the Carnation (see
F I G . 35)38 is strikingly similar in cross-section to the monochrome undermodelling of Verrocchio’s tempera painting
in the National Gallery (F I G S 16 and 17). Whether or not
Leonardo used such an underpainting consistently across
this small panel, the important point is that he shared
with Verrocchio the conception of individual ﬁgures
and ﬁgure groups in monochrome, thinking in terms of
contour and tone (disegno) before colour. The older painter
then counteracted this to some degree by his choice of
local, high key colours typical of tempera painting, using
a conventional palette and tonality. Leonardo, on the
other hand, was to develop the deeper tonalities of the oil

F I G . 15 Paint cross-section of the Virgin’s mantle from Leonardo
da Vinci, The Madonna of the Carnation (F I G . 35) showing two layers
of gesso (gesso grosso and gesso sottile) followed by an imprimitura
containing lead white. Over this is a translucent brown layer, rich
in medium, followed by a thin blackish layer and ﬁnally a layer of
ultramarine and lead white.

F I G . 16 NG 2508, paint cross-section of the Virgin’s mantle,
showing a trace of gesso and then the undermodelling layer
containing mainly earth pigments with a little black and lead
white. The blue layers consist of an underpainting of indigo
with some lead white and ﬁnally a thick layer of ultramarine
with lead white.

F I G . 17 NG 2508, photomicrograph of the Virgin’s mantle, after
cleaning before restoration.
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F I G . 20 NG 296, detail of infrared
reﬂectogram.

F I G . 21 Leonardo da Vinci, The Annunciation
(F I G . 19), detail of infrared reﬂectogram.

F I G . 18 Andrea del Verrocchio and assistant (Lorenzo di Credi), The Virgin and Child with
Two Angels (NG 296), c.1476–8. Egg tempera on panel, 96.5 x 70.5 cm.

F I G . 19

Leonardo da Vinci, The Annunciation, about 1472–6. Oil and tempera on poplar, 100 x 221.5 cm. Florence, Galleria degli Ufﬁzi, inv. 1618.
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F I G . 22

NG 296, detail of infrared reﬂectogram.

medium to reduce the tonal contrasts inherent in a
palette of pure pigments, working towards the unity of
tone that he achieved in The Virgin of the Rocks.39
Nevertheless, behind all Leonardo’s innovations as
a painter lies an approach to the ﬁrst stages of making
an underdrawing on the panel surface that has its origins
in his training in the Verrocchio workshop. Now that
several of his paintings have been examined by infrared
methods, it has become evident that, perhaps contrary
to expectations, the underdrawings revealed are neither
elegant nor beautiful. Instead they appear entirely functional. The same applies to Verrocchio’s underdrawing,
particularly as displayed in the larger and later panel
in the National Gallery of the Virgin and Child with Two
Angels, painted in collaboration with Lorenzo di Credi

F I G . 23

(F I G . 18).40 This can be dated to around 1476, a few years
after the probable date of Leonardo’s Ufﬁzi Annunciation
(F I G . 19), widely accepted as his earliest independent
commission and perhaps painted between about 1472
and 1474. In both, the drawing was executed with a
brush and a liquid medium. Details such as the brooch of
Verrocchio’s angel and the pendant and beads sketched
but not painted by Leonardo for the Virgin Annunciate,
are similarly indicated by rapidly annotated little circles
(F I G S 20 and 21). The abbreviated structure of the
drapery folds as they fall across the knees of the respective
Virgins is also directly comparable (F I G S 22 and 23). In
the case of Leonardo’s panel, the schematic nature of the
interlocking triangular folds has led to the suggestion
that some form of cartoon might have been transferred

Leonardo da Vinci, The Annunciation (F I G . 19), detail of infrared reﬂectogram.
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F I G . 24 NG 296, detail of infrared
reﬂectogram.

F I G . 25 Leonardo da Vinci, The
Annunciation (F I G . 19), detail of
infrared reﬂectogram.
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F I G . 26

NG 296, detail of infrared reﬂectogram.

to the painting surface.41 However, in both paintings the
lines have a bold freehand quality and have clearly not
been used as a guide for the painted folds. Instead, they
should perhaps be understood as diagrammatic shorthand for the structure of the folds, which had been
explored more fully in the highly worked drapery studies
on paper or ﬁne linen for which the Verrocchio workshop
was famous.
In areas such as the hair of the angels (F I G S 24 and
25) the drawing also appears to be freehand, as might be
expected. The sculptural coils of the locks of Verrocchio’s
angel (which become much ﬂufﬁer in the painting) can
be compared with the loosely drawn tendrils around the
forehead of Leonardo’s angel. These belong to the ﬁrst
underdrawing, unlike the dark heavy lines that deﬁne the
spiralling curls, which appear to have been applied later
in this complex and much reworked underdrawing and
perhaps belong more properly to the painting process. The
heads of both these exquisite angels must have been the
subject of detailed studies. The simple clarity of the initial
drawn contours – subsequently often adjusted – of the
heads and hands of Leonardo’s angel, and also his Virgin,
suggests that he may have used cartoons to transfer the
designs, although there is no indication of the transfer
process. In the case of Verrocchio’s panel, however, there
is clear evidence for the transfer of cartoons for the
heads and hands of all the ﬁgures, and the body of the
Christ Child, using the technique of pouncing (F I G . 26).
Pounce dots have been detected on the Portrait of Ginevra
de’ Benci, probably painted while he was still associated
with the Verrocchio workshop (F I G S 27 and 33),42 and on

F I G . 27

Leonardo da Vinci, Portrait of Ginevra de’ Benci (F I G . 33),
detail of infrared reﬂectogram.

his later Portrait of Cecilia Gallerani (‘The Lady wih an
Ermine’) (Czartoryski Foundation, Cracow).43 Well into
his career Leonardo seems to have continued the
Verrocchio workshop practice of making, and sometimes
reusing, ‘single element cartoons’ for important details
such as heads and hands.44 That this was also the
practice of his friend and fellow pupil Lorenzo di Credi
is conﬁrmed by the presence of pounce dots in the
careful underdrawing for Lorenzo’s Virgin and Child in
the National Gallery (see F I G . 37), which was probably
painted in the early 1480s, but it remains a characteristic
example of Leonardo’s technique.
The connection between Leonardo and Lorenzo di
Credi raises the issue of the single most important
difference between their painting techniques and that of
their master: where and how did they learn to paint in
oil? The National Gallery’s larger Virgin and Child with
Two Angels (F I G . 18) was perhaps the last of Verrocchio’s
excursions into painting, which were in any case probably
always rare, completed shortly before he began to hand
over the execution of painting commissions to Lorenzo,
his technically gifted and faithful assistant.45 In its ﬁnest
passages it represents a virtuoso display of the qualities of
the tempera medium, with its associated decorative gilding techniques, almost as if it was painted as a challenge
to the newly fashionable oil painting. Although one might
expect a sculptor who modelled clay with such vigour
and freedom to have been attracted by the more malleable
properties of oil paint, he seems to have remained faithful
to the intractable egg medium, perhaps in part because
the discipline of modelling by hatched strokes is close
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F I G . 30 Leonardo da Vinci, The Madonna of the Carnation (F I G . 35),
detail.

F I G . 28 Antonio and Piero del Pollaiuolo, The Martyrdom of
Saint Sebastian (NG 292), completed 1475, detail. Oil on panel,
291.5 x 202.6 cm.

F I G . 29 Leonardo da Vinci, The Annunciation (F I G . 19),
detail of infrared reﬂectogram.

to the shading of drawings on paper. The painters who
emerged from his workshop, whether famous names such
as Botticelli, or more modest masters who are still
unidentiﬁed, are generally distinguished by the high
standard of craftsmanship of their tempera paintings.
Drying oils had long been used for speciﬁc purposes in
a tempera painter’s workshop and in Florence there
seems to have been an association between the oil medium
and canvas supports which may go back at least to the
early 1460s.46 Nevertheless, if Leonardo wished to break
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with tradition, it was probably necessary to go elsewhere
for suitable instruction.
The most obvious workshop for Leonardo to have
visited is that of Verrocchio’s great rivals, the Pollaiuolo
brothers. Following their sensational production of the
altarpiece for the Cardinal of Portugal’s chapel, completed
probably in 1467 and painted in oil on a panel of
imported oak, they seem to have made a feature of using
oil for their panel paintings. Their technique was often
experimental and unorthodox, particularly as regards the
preparation of panels for painting.47 Piero, in particular,
sometimes chose to paint on panels of cypress, not
commonly used in Italy, without any gesso preparation.
Leonardo listed cypress among the woods suitable for
painting supports in his somewhat puzzling notes on
of how to prepare panels for painting; it is possible that
they contain a confused recollection of practice in the
Pollaiuolo workshop.48 In their use of oil paint the
Pollaiuolo brothers were clearly attempting to imitate
some of the effects to be seen in works by early
Netherlandish painters, but they may not have had ﬁrsthand knowledge of their technique, unlike the Italian
pioneers of oil painting in centres such as Naples, Ferrara,
Venice and Urbino, who almost certainly had some
contact with Northern European artists. In the larger
scale oil paintings of the Pollaiuolo brothers, opaque
colours, including ﬂesh tints, are applied directly in a solid
bodycolour.IndeedforahugepanelsuchasTheMartyrdom
of Saint Sebastian (NG 292) in the National Gallery, the
long sweeps of the brushstrokes show how the brothers
exploited the possibilities of oil paint for rapid coverage of
large surface areas. In areas of red, green, blue and purple
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they achieved colours of great depth and intensity in
imitation of Netherlandish paintings, but the paint layers
are often thick and raised. Piero in particular does not
seem to have understood the need for building up deep
colours by careful layering, which is especially necessary
in the case of pigments that form slow-drying paints
such as red lakes.49 While two panels in Berlin generally
assigned to Antonio (perhaps less radical in his technique
than his brother) have been identiﬁed as painted in linseed
oil, samples from the London altarpiece and Piero’s
Annunciation (Gemäldegalerie, Berlin) contain walnut oil,
which makes slower drying paints.50 All this helps to
explain the areas of paint affected by defective drying of
the oils that can be observed on their paintings,
particularly those by Piero. Sometimes the paint surface
appears to be blistered and bubbling, almost as if scorched
(F I G . 28), while elsewhere the drying of the top surface
in advance of the under-layers causes the paint to form
wide open drying cracks.
Exactly the same drying defects can be seen on
Leonardo’s early oil paintings, and indeed continued to
affect his output. The Annunciation, generally agreed to be
the earliest, is apparently painted in oil throughout.51
Most of the paint surface is unaffected by drying
problems, but in the Virgin’s hair there are wide drying
cracks (clearly visible in the infrared image; F I G . 29) of
the type more commonly associated with eighteenthand nineteenth-century paintings containing bituminous
pigments.52 The small panel of The Madonna of the
Carnation in Munich is disﬁgured both by drying cracks,
mainly in the blue draperies, and by deformation and

F I G . 32

F I G . 31 Andrea del Verrocchio and Leonardo da Vinci, The Baptism
of Christ (F I G . 1), detail.

wrinkling of the paint surface, even in the ﬂesh tints of the
Virgin and Child, where the presence of lead white in the
paint might be expected to prevent such defects (F I G S 30
and 35). Analysis has shown the paint medium to consist
principally of walnut oil (also found later in the London
Virgin of the Rocks – see p. 48 of this Bulletin).53 The

NG 292, detail.
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F I G . 33 Leonardo da Vinci, Portrait of Ginevra de’ Benci, c.1474/8.
Oil on panel, 38.1 x 37 cm. Washington, DC, National Gallery of
Art, INV. 1967.6.1.a.

F I G . 34

appearance of the ﬂesh tints suggests that the upper
surface of the paint ﬁlm had begun to dry (or set) faster
than the underlying layers. These underlayers contained
slow-drying materials, but Leonardo also seems to have
added an unusually high proportion of medium to his
paint in order to obtain smoothly blended tonal transitions.54 Drying problems can also be caused by the
excessive use of volatile diluents to thin the paint, but
there is no real evidence that diluents were used for this
purpose in the ﬁfteenth century, and indeed the oil
paint that Leonardo used for completing The Baptism in
particular is visibly stiff and sticky. His use of oil in this
painting has been described in terms that echo the
technique of the Pollaiuolo brothers: it has been observed
that the ﬁgure of Christ is painted ‘con lievi stesure a
mezzo corpo sfumate nell’impasto’, the paint worked and
blotted with his ﬁngers, while broader areas such as the
angel’s draperies are painted with ‘grande immediatezza
. . . quasi senza l’uso di velature ﬁnali’.55 The lead white
paint with which Leonardo added the extra water, the
splashes and the ripples applied directly over the earlier
landscape details painted in tempera, also has a distinct
texture, the strokes of dense, somewhat stringy paint
almost dragged across the panel surface (F I G . 31). Passages
of lead white in The Martyrdom of Saint Sebastian, whether
for white linen (F I G . 28) or for the water that pours
over the weir in the background, are strikingly similar
(F I G . 32).

Only the Portrait of Ginevra de’ Benci (F I G . 33) with its
reﬁned detail and perfectly smooth and evenly blended
ﬂesh tones, seems free of such technical problems.56 In
this painting Leonardo appears to be responding strongly
to the Netherlandish portraits that were entering
Florentine collections in ever greater numbers in the
1470s, in particular those by Hans Memling and Petrus
Christus.57 As a result, its execution comes closest to the
immaculate technique of Lorenzo di Credi. Either they
learnt the techniques of oil painting together, or more
probably Leonardo transmitted them to his younger
companion, who then applied to them the methodical and
meticulous craftsmanship that made him such a valuable
aide to Verrocchio. There can be no doubt that for a time
Lorenzo was greatly under the inﬂuence of Leonardo,
producing small paintings in oil such as the Louvre
Annunciation and the Madonna and Child with a Pomegranate (The Dreyfus Madonna) (National Gallery of Art,
Washington, DC) which have sometimes been attributed
to Leonardo himself.58 In this period Leonardo constructed
the faces of his ﬁgures by laying in a very pale base colour
containing a great deal of lead white while reserving
details such as lips and mouth (established in the
underdrawing), and then modelling the shadowed parts
with delicate semi-translucent browns and pinks (the
reverse of Verrocchio’s tempera system, in which he
works from the shadows towards the highlights). This
results in a distinctive X-ray image in which the heads
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Leonardo da Vinci, Portrait of Ginevra de’ Benci (F I G . 33),
X-radiograph.
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F I G . 35 Leonardo da Vinci, The Madonna of the Carnation, c.1477–8.
Oil on panel, 62 x 48.5 cm. Munich, Alte Pinakothek, inv. 7779.

F I G . 36

Leonardo da Vinci, The Madonna of the Carnation (F I G . 35),
X-radiograph.

F I G . 37 Lorenzo di Credi, The Virgin and Child (NG 593),
c.1480–5. Oil on panel, 71.1 x 49.5 cm.

F I G . 38

NG 593, X-radiograph.
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F I G . 39 Workshop
of Andrea del
Verrocchio, Tobias and
the Angel (NG 781),
c.1470–5.
Tempera on panel,
83.6 x 66 cm.

appear like a mask with openings for eyes and mouth
(F I G . 34). The effect is exaggerated in the case of Ginevra
de’ Benci by the presence of the gesso and paint of the
image on the reverse, but is also apparent in X-radiographs
of The Madonna of the Carnation (F I G S 35 and 36) and
other works, including the ﬁgure of the Baptist in The
Virgin of the Rocks and a little later in the Portrait of Cecilia
Gallerani.59 The similar appearance of the heads in Lorenzo
di Credi’s National Gallery Virgin and Child (F I G S 37 and
38) is an indication that his method of constructing ﬂesh
tints was based on that of Leonardo.60 Even though
Lorenzo used similar materials, for example walnut oil,
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as identiﬁed in the London Virgin and Child,61 his technique
of carefully building up the colours in thin layers (well
demonstrated by his unﬁnished Virgin and Child in the
Ashmolean Museum, Oxford), means that his works
remain free of the problems that affect those of the more
experimental and less practical Leonardo.62
Lorenzo di Credi’s procedure when constructing
drapery folds, for instance, was essentially closer to that
of tempera painting, with pigments used at their purest
and brightest in the shadows and then modelled up to
the highlights by the admixture of increasing amounts
of lead white (which also improved the drying properties
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F I G . 40 NG 781,
infrared
reﬂectogram.

of the oil paints). The identiﬁcation of Lorenzo’s hand
in the execution of the Christ Child and the angel on
the right in Verrocchio’s later Virgin and Child with Two
Angels (F I G . 18) conﬁrms that he had been trained to
the highest level as a tempera painter.63 The question
then arises as to whether it is possible to recognise any
surviving early efforts by Leonardo in that medium.
It has been proposed that the most likely candidate
for an intervention by Leonardo in a Verrocchio workshop product is the National Gallery’s Tobias and the Angel
(F I G . 39), with the attribution to him initially of just the
ﬁsh and the dog (F I G S 50 and 51),64 but more recently

of much of the ﬁgure of Tobias.65 Generally dated to
the early 1470s, this panel is clearly a product of the
Verrocchio workshop. The ﬁgures are on a notably smaller
scale than those in other works that can be assigned to
Verrocchio himself, but for all their gaiety and charm they
display weaknesses of design that suggest that he was
not directly responsible for them. The ﬁgure group lacks
the sculptural qualities of The Baptism and the two Virgin
paintings in the National Gallery; instead two individually
studied ﬁgures have been brought together and arranged
across the picture plane in order to ﬁll the available space.66
Raphael’s draperies are bulky but not three-dimensional,

NAT I O NA L G A L L E RY T E C H N I C A L B U L L E T I N VO L U M E 3 2 | 23

Jill Dunkerton

and the ﬂuttering edges of his skirt and Tobias’s cloak may
suggest movement, but they also form shapes that draw
attention to the picture surface rather than the volume
of the ﬁgures.
Infrared reﬂectography has revealed an elaborate
underdrawing (F I G . 40), which is not noticeably like that
to be found in either of the National Gallery’s panels by
Verrocchio. The simple schematic outlining, with a brush
and a liquid medium, of the heads, hands and feet (the
outlines not always followed in the painting) suggests that
these details were transferred, perhaps by tracing since
no pounce dots can be detected, or that they were scaled
up or down from detailed studies on paper. These studies
must have included a drawing for the hand with bent
ﬁngers and protruding thumb which appears in other
products of the Verrocchio workshop67 and was perhaps
studied from a plaster model; here it is rather unintelligently used twice. The padded pleats of Tobias’s tunic
are all carefully, if clumsily drawn, but the underdrawing
for Raphael’s draperies – where it can be detected through
the paint layers – appears more improvised and indeed
somewhat chaotic. Some rough parallel hatching is
visible in the angel’s cloak where it is turned back over
his shoulder, and there is a suggestion of wash undermodelling which would not be surprising in this instance.
Most of the underdrawing is obscured, however, by the
black pigment used in the grey of the angel’s tunic and
also, more unusually, as a monochrome underpaint for
the pink outer side of his cloak. Presumably this was to
give it a purple cast.68
As in all products of the Verrocchio shop the execution of detail is reﬁned, especially in the depiction of the
cloth-of-gold fabrics. It has been suggested that there
is a difference between the two ﬁgures in the application
of the gold highlights, and that the more broken and
ﬂickering touch on the Tobias is indicative of Leonardo’s
handling.69 If there is a difference, it may be explained
by the greater complexity of the pattern on Tobias’s
sleeve; moreover, the broken highlights on the sleeve of
Verrocchio’s angel in the early National Gallery panel
(F I G . 2) are equally ‘Leonardesque’. Also, the fact that
tempera paint has been used to represent the gold
trimming along the edge of the skirt of Tobias’s tunic,
while the hem of Raphael’s cloak is decorated with
mordant gilding, is not a signiﬁcant distinction, since
Verrocchio himself used yellow pigments for all the
golden trimmings on the early National Gallery Virgin
and Child with Two Angels and both yellow paint, mordant
gilding and mosaic gold on the later one.70
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F I G . 41 Attributed to Pietro Perugino, Saint Anthony and Saint
Sebastian, c.1473–5. Tempera on panel, 74 x 50 cm. Nantes,
Musée des Beaux-Arts, inv. 62.

The names of other painters as well as Leonardo have
been linked with this painting, among them that of Pietro
Perugino, the third of the three young artists who studied
together, if Vasari is to be believed.71 There have been
several attempts to reconstruct Perugino’s beginnings
and one of the reasons for linking him with Tobias and the
Angel is a superﬁcial resemblance to a panel on a similar
scale, clearly the side panel of a small altarpiece, showing
Saint Anthony and Saint Sebastian (Musée des Beaux-Arts,
Nantes), which is believed by many to be one of his earliest
works (F I G . 41).72 The saints are set against a gold ground
incised with a large-scale damask pattern; such backdrops
are more typical of Umbrian and Marchigian paintings
than those made in Florence in the 1470s. Yet the
painter evidently had knowledge of Verrocchio workshop
products of around the time of the Tobias and the Angel. It
has been observed that the pose of Saint Sebastian echoes
that of Verrocchio’s bronze David; he has the jaunty air
of Tobias and also wears red stockings and a green lined
cloak,ﬂungoverhisshoulderasinsomanyVerrocchiesque
paintings; other details, such as Saint Anthony’s hand
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F I G . 42

Attributed to Pietro Perugino, Saint Anthony and Saint
Sebastian (F I G . 41), detail.

holding the book, and his somewhat distorted left foot,
also echo those of Raphael in the London panel. The
Nantes panel is a classic tempera painting (not in oil as
reported in the recent literature),73 but close examination
shows that the tempera is handled rather differently from
other Verrocchio workshop products. The ﬂesh painting,
in particular, is distinctive, with the tempera hatched on
in unusually long ﬂuid strokes over a cool green earth
underlayer, which is considerably darker than that on
Tobias and the Angel. For the youthful Saint Sebastian the
ﬂesh tints are built up almost entirely in strokes of pink
and white (F I G . 42). The brownish, verdaccio phase of
modelling that plays such an important part in the
ﬂesh tints of the Tobias and other panels associated
with Verrocchio is absent. The vertical tendency of the
tempera hatching occasionally causes difﬁculties in areas
where different planes meet, in particular the modelling
of the brow bone at the outer corner of Saint Sebastian’s
left eye, where the hatched strokes shorten but retain
their verticality, shading the eye socket in a distinctive
and somewhat clumsy way. Exactly the same quirk of
modelling can be seen on the face of the Virgin, also
painted with long strokes of pink and white over a cool
green earth, in a little panel in the National Gallery,

F I G . 43 Italian, Umbrian, The Virgin and Child (NG 2483), c.1473.
Tempera on panel, 48.3 x 36.8 cm.

F I G . 44

NG 2483, detail.
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F I G . 45

NG 781, detail.

previously attributed to Fiorenzo di Lorenzo and currently
catalogued as Umbrian School (F I G S 43 and 44).74 In
addition, the expressions of the Christ Child and that
of Saint Anthony are strangely similar. Other technical
links that suggest that they are by the same hand include
an underdrawing – visible with the naked eye in places
on both panels – that includes areas of regular widely
spaced parallel hatching, and a simple technique for
decorated gold fabrics in which mordant gilded patterns
are laid over a ﬂat reddish-brown base colour; this
appears on Saint Sebastian’s sleeves and the Virgin’s
sash in the London panel. The gilding and the blue
paint of her mantle is a nineteenth-century restoration.
If this painter is indeed Perugino,75 then he can probably
be ruled out as one of the painters of Tobias and the
Angel. On the other hand, his early career still remains far
from certain and there are other connections between
Verrocchio and painting in Umbria that need further
investigation.
Another name that has been linked with the painting
is that of Francesco Botticini, although he seems to have
been acting as an independent master by 1471–2, the
date of the Ufﬁzi Three Archangels, painted in a style and
technique that reﬂects more closely that of Verrocchio’s
early National Gallery panel.76 Yet the heads in Tobias
and the Angel (F I G S 45 and 46), with their appealing
sweetness of expression, do not exhibit the irregular features which generally characterise Botticini’s
own inventions. The impression that they might be by
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F I G . 46

NG 781, detail.

F I G . 47 Andrea del Verrocchio, Study for the Head of an
Angel, c.1472. Black chalk or charcoal, pen and ink,
pricked for transfer, on paper, 21 x 18.1 cm. Florence,
Ufﬁzi, Gabinetto Disegno e Stampe, inv. 130E.

two different painters is almost certainly the result of
differences in condition; Raphael’s face is badly rubbed,
particularly on the shadowed side. The modelling of his
nose, including the passage where a shadow falls across its
bridge, gives some idea of its lost original quality, a quality
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F I G . 49 Andrea del Verrocchio and workshop, completed
by Leonardo da Vinci, The Baptism of Christ (F I G . 1), detail.

F I G . 48 Andrea del Verrocchio and workshop, completed by
Leonardo da Vinci, The Baptism of Christ (F I G . 1), detail.

that is not apparent in the disappointing and somewhat
summary painting of the landscape, for example. An
unknown workshop member might have been capable
of such painting, especially if copying drawings supplied
by Verrocchio, perhaps close in technique and style to
his highly worked Head of an Angel (F I G . 47).77 Or are the
heads indeed painted by another artist? Just as with the
identiﬁcation of Lorenzo di Credi’s part in the execution
of the later Virgin and Child with Two Angels (F I G . 18), the
standardised painting technique cannot supply the clues.
In that instance, it was the delegation to Lorenzo of the
design as well as the execution of his part of the composition that made him recognisable. This is not the case with
Tobias and the Angel. Nevertheless, a small feature of the
painting of the heads should be pointed out: this is the
addition of a ﬁne highlight forming a bow shape along
the outer edge of the lower lip, particularly evident on
the more worn head of Raphael. Verrocchio himself does
not ever seem to have emphasised the lower lip in this
way, but a similar highlight appears on the mouth that
Leonardo added to the San Salvi angel (F I G . 9), and on
that of Christ (F I G . 48), and continues to feature in later
paintings, most notably in the mouth of the infant Baptist
in the London Virgin of the Rocks.
Whether Leonardo assisted in the execution of Tobias
and the Angel remains an open question. Even if he did
paint the two faces, it does not necessarily mean that he

F I G . 50

NG 781, detail.

F I G . 51

NG 781, detail.
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should be credited with the painting of the beautifully
observed ﬁsh and lively little dog (F I G S 50 and 51), both
added over the completed ﬁgures and landscape. It is just
as likely that Verrocchio, as master of the workshop, made
the ﬁnal contributions to the panel. That he was capable
of making observant studies of nature in his paintings as
well as his sculpture78 is conﬁrmed by the bright-eyed
raptor that swoops down over the head of the Baptist
in an area of the San Salvi altarpiece that is part of the
ﬁrst campaign (unless one argues for Leonardo’s previous
involvement in the painting) (F I G . 49). The dog is painted
with remarkable speed and conﬁdence; it has the forwardmoving energy that was later to characterise the horse
in Verrocchio’s great Colleoni monument, and the way
that its shaggy coat forms rows of clumped curls is
similar to his rendition of hair in his sculptures and earlier
paintings – especially the forward-facing angel in The
Virgin and Child with Two Angels (F I G . 2).79 It is important
never to underestimate the painting skills of Verrocchio,
who by his own example and through his many pupils
and followers, turns out to be not only the most important
sculptor, but arguably also the dominant ﬁgure in
Florentine painting of the later part of the ﬁfteenth
century.
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