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Vermeer’s Studio and the Girl with a Flute: New
Findings from the National Gallery of Art
Marjorie E. Wieseman, Alexandra Libby, E. Melanie Gifford, Dina Anchin

The blocky brushwork and awkwardly positioned figure of Girl with a Flute (National
Gallery of Art, Washington) have led many to doubt whether Johannes Vermeer, who
painted the superficially similar Girl with the Red Hat (National Gallery of Art,
Washington), also made this work. Over the last two years, curators, conservators, and
scientists collaborated to resolve the uncertainty surrounding this painting and
determined that the painting is not, in fact, by Vermeer. The artist who created this work
was intimately familiar with Vermeer’s unique working methods and used the same
materials and techniques but was unable to achieve Vermeer’s level of delicacy or
expertise—raising the intriguing possibility that Vermeer had associates working with
him in his studio. For further exploration, see “Methodology & Resources,” “First Steps
in Vermeer’s Creative Process,” and “Experimentation and Innovation in
Vermeer’s Girl with the Red Hat,” in this issue.

Introduction
1

In the vast library of literature dedicated to Johannes Vermeer (1632–1675), the question of
whether he had a studio or workshop is rarely raised. Given the small size of his extant oeuvre—
just thirty-five universally accepted paintings—most scholars have deemed the presence of
students or followers unlikely and thus not worthy of debate: what artist would need help
executing just one or two paintings per year? There are no surviving documents to suggest that
Vermeer had a workshop—no records of pupils registered by the Delft painter’s guild, no
mention of assistants in the notes of visitors to Vermeer’s studio—and yet we know that artists
did not always formally register their assistants with the guild and that visitors did not always pay
attention to anyone other than the main artist. The possible evidence for a studio, then, is best
found in the artworks themselves. Thanks to a recent, in-depth technical and material study of
the four paintings by and attributed to Vermeer at the National Gallery of Art in Washington,
DC, we see such evidence in the small tronie, Girl with a Flute (fig. 1).1

2

Pairing microanalysis of paint samples and magnified examination of the painting’s surface with
a suite of non-invasive chemical imaging techniques, we have been able to identify the materials
used in Girl with a Flute and better visualize and comprehend their application and distinctive
handling in the context of unquestioned works by the artist. In comparing these elements, we see
evidence of someone intimately familiar with Vermeer’s idiosyncratic working methods, of an
artist who had the opportunity to observe Vermeer’s painting methods and determinedly
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mimicked his style but lacked the skill (and perhaps even the training) necessary to truly replicate
his works. In these elements, we see evidence of a studio of Vermeer.
3

The form of this hypothetical studio remains unclear, but opening the possibility of its existence
helps dismantle the long-standing and mythologizing assumption that Vermeer was an
archetypal lone genius. Such assumptions are deeply embedded in the historiography of many
early modern European artists, but for Vermeer, the elusive “Sphinx of Delft,” the idea is
particularly difficult to shake.2 The 2017–2018 exhibition Vermeer and the Masters of Genre
Painting: Inspiration and Rivalry unstitched the persistent notion of Vermeer as singular in his
creativity by placing him within a milieu of frequent contact and active exchange among a select
group of artists.3 This article similarly confronts the notion of Vermeer’s presumed solitude and
posits him in the role of an instructor or mentor to the next generation of would-be artists.

Girl with a Flute in the Twentieth Century
4

The relationship between Vermeer and Girl with a Flute has long been a point of scholarly
debate. Painted on a small wood panel measuring barely twenty by eighteen centimeters, it shows
a woman seated before a patterned tapestry in a Spanish chair with lion’s-head finials, holding a
recorder in her left hand. She wears a fur-trimmed jacket and a shallow conical hat that recalls
Chinese examples made of woven bamboo, here modified by the addition of a gray, white, and
black striped fabric covering. The formal similarities with Vermeer’s Girl with the Red Hat in the
National Gallery (fig. 2)—which also features a young woman in a fanciful hat, a lion’s-head
finial chair, and a tapestry backdrop—and the paintings’ nearly identical small sizes and atypical
wood panel supports, have led many scholars to view the paintings as companion pieces and
either accept or reject them as a pair. There is, however, no documentary evidence linking the
two before they entered the collection of the National Gallery in 1942 and 1937, respectively.4 As
we have discussed elsewhere in this volume, it is entirely possible that these are merely the
only surviving examples of Vermeer’s small tronies on panel, a format that may have
commanded more of his attention than we now recognize.5

5

There is now scholarly consensus that Girl with the Red Hat is indeed by Vermeer,6 yet that same
body of scholarship has not managed to resolve questions about the authorship of Girl with a
Flute. For all its similarity to Girl with the Red Hat, Girl with a Flute displays clear compositional
weaknesses: the figure is frontal, static; her arms and hands are awkwardly articulated; and we
have only the vaguest sense of a body beneath her fur-trimmed robe. Rather than venturing an
oblique glance from over her shoulder, the woman looks at us straight on. There is little attempt
at intrigue or beguilement. Even the chair finial and background tapestry are awkwardly
rendered—the brushwork is blocky and does little to create a sense of form or volume.

6

Despite these shortcomings, when the Girl with a Flute entered the National Gallery of Art in
1942 it was acclaimed as the museum’s fifth painting by Vermeer.7 The painting had been part of
the collection of about six hundred paintings, sculptures, and decorative arts given to the
museum by Joseph Widener from the collection he and his father P. A. B. Widener had amassed
over some fifty years. Purchased in February 1923 from M. Knoedler & Co., New York, it was,
according to the Paris art dealer René Gimpel, “truly one of the master’s most beautiful
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works.”8 A quarter-century later, however, scholars began to argue that Girl with a Flute could
not have been painted by Vermeer, pointing to the painting’s relatively weak execution and
particularly awkward passages (such as the hand holding the flute), which they viewed as
unworthy of the master. Several even dismissed the work as a nineteenth-century imitation.9
7

In 1973–1974, a research team comprised of Arthur Wheelock Jr., then Finley Fellow at the
National Gallery of Art, visiting Kress Professor and former Mauritshuis director Ary Bob de
Vries, National Gallery paintings conservator Kay Silberfeld, and National Gallery technical
advisor Robert Feller conducted a study that confirmed the painting’s materials are consistent
with a seventeenth-century origin but concluded that the work belonged to the “circle of
Vermeer.”10 Soon after, dendrochronology—a technique that can provide an earliest possible date
for a work of art by examining the growth rings visible in the end grain of a wooden panel—
determined a likely felling date between 1651 and 1661, confirming the panel’s seventeenthcentury origins.11 In 1995, Wheelock (by then the National Gallery’s curator of northern Baroque
paintings) revisited the attribution of this puzzling work, since, as it was believed, Vermeer did
not have a “circle.” The question of what exactly constitutes a circle is a matter we will return to
below, but by dropping this term Wheelock evidently meant that there was not a group of artists
working in Vermeer’s immediate orbit—in effect, that he did not have a studio of assistants,
acolytes, or collaborators. Instead, Wheelock argued that while the quality of Girl with a Flute’s
execution was inferior to that of Girl with the Red Hat, removing it entirely from Vermeer’s
oeuvre was too extreme, owing to “complex conservation issues.” He proposed that Vermeer
initially blocked in the painting sometime in the mid-1660s and that another artist then revised it
at later date. Based on this evaluation, the painting was re-catalogued as “attributed to
Vermeer.”12

8

The complex conservation issues to which Wheelock referred include extensive areas of abrasion
that exposed the underlayers, along with the appearance that the painting had been reworked
while the initial composition was still largely at the blocking-in stage. However, some of the
condition issues Wheelock described are in fact integral to the original paint structure: defects
that resulted from the artist’s imperfect understanding of the materials. Our research has indeed
identified alterations (described in further detail below), but where Wheelock took this as
evidence of extensive revisions made to Vermeer’s initial composition by a later hand, we see an
artist consistently and earnestly (if imperfectly) approximating Vermeer’s methods as well as his
composition—quite likely inspired specifically by his Girl with the Red Hat. At all levels of
execution, we see evidence of a single hand, following Vermeer’s manner and using equivalent
materials and techniques, but unable to master his level of finesse or expertise. Whether that
painter was merely inexperienced—for example, a young artist still learning the elements of the
craft—or a painter, perhaps an amateur, who was simply less talented and less able than
Vermeer, is difficult if not impossible to know. Nonetheless, our recent, in-depth technical
research has enabled us to clarify the ways in which, the degree to which, and potentially the
reasons why the two paintings differ.
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Below the Surface
9

The research methods discussed in this study offer two avenues of approach: analysis at specific
points on the paintings and across entire paintings. This is a brief overview of our methods (full
details are found in Methodology & Resources). Further information can be found by clicking on
the figures, which illustrate the main techniques used in this article.

10

We gathered detailed information at specific points through microscopic analysis of a few paint
samples: polarizing light microscopy (PLM) identified individual pigment particles in a few
grains of paint (fig. 3); light microscopy of paint cross sections showed the layer structure (fig. 4);
and analyzing those samples using scanning electron microscopy with energy dispersive
spectroscopy (SEM-EDS) gave information on the pigments in each layer. It was also possible to
infer pigment mixtures at specific points without taking samples using X-ray fluorescence
analysis (XRF)—which, like EDS, identifies chemical elements present—and reflectance
spectroscopy collected with a fiber-optic probe (FORS), which gives information on molecular
structure and color.

11

Chemical imaging performed across entire paintings offers a powerful way to visualize the
distribution of painting materials, revealing aspects of Vermeer’s paint handling for specific parts
of the composition. We inferred where pigments were used throughout the painting based on
chemical elements detected with X-ray fluorescence imaging spectroscopy (XRF element
mapping) (fig. 5) or identified pigments based on electronic transitions and molecular structure
information obtained with reflectance imaging spectroscopy (RIS). In multispectral infrared
reflectography (MS-IRR), three infrared images are combined in a false-color infrared
reflectogram (IRR) that separates pigments more clearly than is possible with traditional infrared
reflectography.

12

Finally, the information collected through these varied analytical methods was interpreted in the
context of the painting itself, studied at high magnification. Because it is essential to compare
paint handling at the same scale, scale bars indicate the magnification when this evidence is
presented in close details and photomicrographs (fig. 6).

Support and Ground
13

Girl with a Flute was painted on a single-plank oak panel in the standard Dutch seventeenthcentury format, with a vertical grain and untrimmed beveled edges on the reverse, which show
that the painting has not been cut down. Girl with the Red Hat also was painted on an oak panel,
but in a taller format (the widths are comparable, but the height is almost three centimeters
greater), making it unlikely that the two originated as a pair. We cannot make further direct
comparisons between the two paintings’ supports, because early interventions have obscured the
original panel structure of Girl with the Red Hat and blocked the use of dendrochronology.13 The
panels of both paintings were prepared with a double ground: a lower chalk layer and a toned
upper ground. However, the upper ground of Girl with a Flute is somewhat unusual. Unlike the
ground of Girl with the Red Hat, where the panel was finished with a light tan upper ground over
a chalk lower ground, the typical structure used on commercially prepared panels,14 the upper

JHNA 14:2 (Summer 2022)

5

ground in Girl with a Flute is a coarsely ground, darker gray layer with a brushmarked texture
(figs. 7, 8).15 While the standard ground offered high-life genre painters a smooth-surfaced
starting point, a brushmarked ground would have interrupted the oak panel’s smooth surface
and made it impossible to achieve the highly refined finish expected of their work. Technical
examination of paintings from all phases of Vermeer’s work has not revealed such a rough
ground surface in any other instance. This anomaly seems to imply that this panel’s ground was
inexpertly prepared, perhaps even by an amateur.16

Preparatory Layers: Painted Sketch and Underpaint
14

The preparatory layers of Girl with a Flute betray this artist’s general familiarity with Vermeer’s
working methods but also reveal misunderstandings of his practice in the specific context of a
tronie.17 Like Vermeer, this artist seems to have begun with a painted sketch in brown earth
pigments to lay out both the design, using linear strokes, and the shadows, using broader washes
of paint.18 As Vermeer did in both his genre paintings and tronies, this artist further established
the forms in the underpaint stage and seems to have varied the color of the underpaint to some
approximation of the final colors intended for various compositional elements.19 However, while
the underpaint here, like Vermeer’s, is freely handled, it lacks that artist’s finesse. Thick pink
strokes block out the face, and in the shadowed side of the jacket the translucent underpaint has a
noticeably brushmarked texture that seems lumpy and clumsily applied, with arbitrary stokes
that do not correspond to the jacket’s folds (fig. 9). Paint defects in the underlayers caused by
poor painting technique may likewise betray an inexperienced (or unskilled) artist: magnified
examination of the surface shows evidence of wide drying cracks in dark areas and wrinkles in
white areas, where the artist scraped the surface to level it before applying the final paint, making
revisions to the arm and flute (fig. 10).20 In the underpaint stage, the horizontal surface on which
the figure rests her arm includes a broad swath of vermilion, and this reddish paint, which seems
to have dried imperfectly, continued to ooze up through successive layers.21 Such severe paint
defects are rarely observed in works by Vermeer.22

15

Based on our study of the National Gallery’s A Lady Writing (ca. 1665) and Woman Holding a
Balance (ca. 1664), we suspect that in his genre works Vermeer added a copper-based drier such
as verdigris in some areas of his underpaint to accelerate its drying.23 In some other paintings,
Vermeer seems to have used verdigris as a pigment to create green areas of underpaint.24 It is not
clear which of these practices the artist of this small tronie was emulating.25 However, their
imitation of Vermeer did not successfully reproduce his methods; while they were aware of
Vermeer’s general painting practices, they apparently misunderstood how best to execute an
underpaint. The underpaint was found to be very brittle, a possible sign of paint degradation.26 In
several areas the underpaint appears translucent and reddish-brown; however, microscopic paint
analysis shows that the brownish underpaint of the jacket, sampled where it was exposed in the
gap between the jacket and the kerchief (figs. 11, 12), also contains colored pigments, including
ultramarine.27

16

Regardless of whether the underpaint of the jacket included verdigris as a green pigment or a
drier, the XRF copper map—as in other works by Vermeer that we have examined—shows a
distinctive pattern of brushwork that does not correspond to the final paint, offering evidence of
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the paint handling in the underpaint stage .28 This image presents an awkward contrast to
Vermeer’s assured and quickly brushed technique, as seen in the underpaint of Woman Holding
a Balance, for example. While the underpaint in both works generally built up the planned
shadows in folds of fabric, Vermeer’s underpaint also quickly set the sleeve apart from the bodice
and captured the weight of rounded folds with soft, fluid strokes (fig. 13). In Girl with a Flute, the
artist indicated folds on the lighted side of the jacket with stiff lines of brushstrokes and
underpainted the shadowed side by simply filling the area across the sleeve and bodice with
dabbed strokes that made no attempt to model the forms (fig. 14).

Final Paint
17

Comparing the final painting stages of Girl with the Red Hat and Girl with a Flute reveals not
only conceptual similarities but also evidence that an artist privy to idiosyncratic aspects of
Vermeer’s painting process imitated his handling step-by-step. However, the tentative handling
underscores the unknown artist’s inability to achieve Vermeer’s finesse despite emulating his
procedures. Viewed with the naked eye, both faces are more abstractly rendered than those in
Vermeer’s formal paintings, with stronger color contrasts. In each, the dull, greenish shadow that
the broad hat casts over most of the face includes green earth, an unusual pigment choice for
flesh tones in Dutch paintings. Vermeer repeatedly used green earth for flesh tone shadows later
in his career, but this practice has not been observed elsewhere among high-life genre paintings
by his peers.29 In both paintings, this greenish shadow is interrupted on one cheek by broad
planes of bright pink highlight toned with vermilion (figs. 15, 16).30 The similarities extend to
even minute details of brushwork: the lower lips of both tronies, for example, are highlighted
with rounded pink-white dabs (lead white toned with traces of vermilion and black), layered wet
into scarlet touches of vermilion. And in both paintings, the interior of the mouth is indicated
with dark red lake, its color muted on the dark side of the mouth by a final thin application of
green earth shadow (figs. 17, 18).31

18

Nevertheless, in every detail, Girl with a Flute lacks Vermeer’s refined paint handling. In Girl
with the Red Hat, Vermeer sensitively modeled the broad, planar highlight on the cheek, shading
the color below the eye and curving around the contours of the nose and mouth. By contrast, the
painter of Girl with a Flute applied highlights on the cheek as hard-edged planes of thick,
unvaried pink or gray paint. While Vermeer created a subtle greenish shadow in Girl with the
Red Hat by modulating the color and feathering the edges, its echo in Girl with a Flute was
painted—like the highlights—with a heavy-handed, flat application that pooled and almost
dripped (figs. 19, 20).

19

In both Girl with the Red Hat and Girl with a Flute, the paint in the deepest shadows of the
garments was thinly dragged, allowing the brown painted sketch to glimmer through (in the case
of Girl with the Red Hat, Vermeer exploited the brown sketch of the underlying unfinished
painting). Highlights formed by mixtures of white lead and lead-tin yellow were touched onto
the surface in dots and brushed along the folds in angular strokes. Yet in Girl with the Red Hat,
Vermeer created an abstract quality in the folds with a stark contrast between cool highlights—
where he blended white lead into his paint—and isolated final strokes of almost pure lead-tin
yellow. With a turn of the wrist, he varied the angle of his shorter strokes to imply a foliate
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pattern on the fabric. The jacket in Girl with a Flute is more simply modeled, with random dots
of highlight and with the white and yellow pigments mixed throughout (figs. 21, 22).
20

This artist also misunderstood Vermeer’s practice of preparing his paints. Vermeer’s standard
practice was to use coarsely ground pigments for his thickly brushed underpaint, but in the final
paint he used more finely ground pigments to achieve his delicate handling.32 In A Lady Writing,
for example, PLM analysis found that Vermeer used coarsely ground lead-tin yellow in the
underpaint but ground the same pigment much more finely for his final paint. In the final paint
of Girl with a Flute, however, the painter used lead-tin yellow ground as coarsely as the pigment
in Vermeer’s underpaint.33 In some areas, the other artist inexplicably reversed Vermeer’s
sequence: microscopic analysis of a paint cross section from a flesh tone shows pigments in the
underpaint that are more finely ground than the final paint (fig. 23).34

21

The pigments of the final paint, in fact, are often so coarsely ground that the surface has an
almost granular character. Such coarsely ground paint must have been hard to handle, and the
mass of broken bristles, loosed from the paint brush and embedded in the paint, hints that the
painter may have used unusual force in applying the paint, as well as perhaps an old or poorly
made brush (figs. 24, 25).35

22

Other discrepancies suggest that the artist of Girl with a Flute paid close attention to small details
of Vermeer’s practice without always understanding the context. In Girl with the Red
Hat, Vermeer portrayed the model’s glistening mouth and eyes with tiny dots of highlight that
incorporate the color around them—faint pink (toned with vermilion) at the corner of the mouth
and blue-green (toned with green earth) in the eye that looks out from the greenish shadow—in
much the same way that he scattered matching spots of highlight in The Lacemaker: yellow on
yellow carpet details, red on the cascade of red threads. The other artist, struck by this trademark
detail, also added a dot of highlight but misunderstood Vermeer’s color harmonies,
incongruously placing a blue-green dot within the pink mouth (see figs. 17, 18).

23

Another observation suggests that the painter of Girl with a Flute did not use the stock of
supplies that was in Vermeer’s studio at the time he painted Girl with a Red Hat. Vermeer’s
idiosyncratic use of green earth for shadows in flesh tones in his later works clearly made a strong
impression on the other artist. But PLM analysis shows that where Vermeer mixed a deep bluegreen version of green earth with yellow and brown earth pigments to delicately modulate the
color of the shadowed flesh, the painter of Girl with a Flute used a paler green earth pigment with
large glassy particles that were not observed in Girl with the Red Hat (figs. 26, 27).36 This
discrepancy suggests that the two artists used different batches or grades of green earth, or even
obtained their pigments from different sources.

24

From the earliest painting stages that show a rough upper ground layer and a lumpy,
brushmarked texture in the underpaint, to the final steps that betray a struggle to apply coarsely
ground paints and a reliance on hard-edged surfaces of thick, unvaried paint instead of planar
highlights that sensitively curve along the forms, we can safely say that the creator of Girl with a
Flute was no Vermeer. Indeed, the “natural experiment” of another artist attempting—with little

JHNA 14:2 (Summer 2022)

8

success—to follow his lead, from compositional format to the smallest of technical details, only
underscores Vermeer’s intuitive command of his own remarkable talents.

If Not Vermeer, Then Who?
25

At the National Gallery (as at many other museums), degrees of uncertainty around an artwork’s
attribution fall into five major categories related to a named artist: “studio” or “workshop of,”
“attributed to,” “follower of,” “circle of,” and “imitator” or “style of.” The distinctions between
these groupings can be quite subtle, but they attempt to articulate the perceptible stylistic and
qualitative differences in execution of works of art that seem not to be authored by the named
artist. In the case of Girl with a Flute, the museum’s struggle to understand its attribution is
reflected in the fact that, over the course of its eighty years in the National Gallery’s collection, it
has borne nearly every one of these designations.

26

Perhaps the easiest to identify is “imitator or style of,” which denotes a stylistic relationship only,
possibly vague, in which there need not be an implied chronological continuity of association.
This designation might be used, for example, for an unknown nineteenth-century artist whose
work resembles that of Vermeer or, in two cases at the National Gallery, forgeries: The
Lacemaker and The Smiling Girl (figs. 28, 29). Likely painted in the 1920s by Theo van
Wijngaarden (1874–1952), a Dutch painting restorer and occasional forger, the paintings
combine elements from securely attributed compositions by Vermeer—the woman’s smile
in The Smiling Girl was lifted from the woman in Couple with a Wine Glass (fig. 30),
the Lacemaker’s pose from A Lady Writing (fig. 31)—and are executed with soft hues and
specular highlights that, in the early twentieth century, felt representative of Vermeer’s
style.37 The vague stylistic relationship, chronological discontinuity, and clear intention to
deceive marks The Lacemaker and The Smiling Girl as pure forgeries, as they were definitively
recognized in the 1974 study.38 Girl with a Flute, on the other hand, can be firmly dated to the
seventeenth century thanks to dendrochronological analysis and bears a more substantive
stylistic relationship to Vermeer’s extant oeuvre.

27

The designation “circle of” is used to point to an unidentified contemporary of the named artist,
working in a similar style. For Vermeer, this term might be used for an unknown seventeenthcentury artist whose work resembles his but who shows no signs of having worked directly with
him. The research team investigating the National Gallery’s Vermeer holdings in the early 1970s
concluded that Girl with a Flute belonged to the “circle of Vermeer,” but this nomenclature was
subsequently changed, as per Wheelock’s argument that Vermeer did not actually have a “circle.”
As noted above, by “circle” Wheelock seems to have meant something closer to a studio or
workshop—in other words, people working with him. Today, the term “circle” is considered a bit
old fashioned, as it implies a central artist around whom others orbited. Recent scholarship has
framed the context of artistic production more accurately as a robust peer-to-peer network,
rather than individual instances of an influencer and the influenced. As Eric Jan Sluijter and
others have discussed, stylistic relationships were far more active and intentional than “circle”
suggests. Artists were keenly attentive to each other’s work for purposes of imitation, emulation,
and even rivalry.39 Indeed, many of Vermeer’s contemporaries, who seem never to have worked
with him, quoted the visual qualities of his personal style in their own works.40
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28

We might refer to them as a “circle” of appreciative peers. However, when we have studied the
works of other artists who approximated Vermeer’s distinctive effects, we have found that they
did so using their own accustomed painting practices, suggesting that they were familiar with his
finished works but not necessarily privy to his studio practices.41 For example, in Geographers at
Work (fig. 32), the Delft artist Cornelis de Man (1621–1706) painted the lion’s-head finials of a
Spanish chair complete with circular highlights, a signature feature of Vermeer’s paintings.
However, in incorporating this characteristic detail, De Man followed his own routine painting
practice and not Vermeer’s: he systematically painted the finial in stages, along with the rest of
the interior and furnishings, one color at a time. He adapted his standard practice with just a
single, strategic touch, simulating but not replicating Vermeer’s characteristic wet-into-wet
handling by simply using a dry brush to smudge a few of the yellowish mid-tones over the dried
brown paint below (fig. 33).42

29

Girl with a Flute, on the other hand, presents a different situation. Here, the artist followed
Vermeer’s process for crafting diffuse highlights, dutifully following Vermeer’s wet-into-wet
process to suggest an abstracted play of light. Indeed, the painting processes are so similar that
we can imagine this artist watched Vermeer paint. Yet the few curves and dashes of mid-tones,
with which Vermeer magically conjured up the carved head of the chair’s finial in half-profile
in Girl with the Red Hat (fig. 34), are in Girl with a Flute little more than patches of color on a
poorly defined form (fig. 35). In contrast to the example of De Man, here we see an artist who
understood the process but was unable to achieve the effect.

30

The designation “follower of” is used to indicate a closer proximity than “circle of.” It implies
that the unidentified artist was working specifically in the style of the named artist, by whom they
may or may not have been trained. Here chronological continuity, association, or a time limit of
about a generation after the named artist’s death is implied. We are not presently aware of artists
who might be considered “followers” of Vermeer, but examples of other seventeenth-century
Dutch painters might be cited to clarify the appellation. Rembrandt inspired countless followers
(who may or may not have been trained by him) who produced works in his manner: vigorously
brushed, dramatically lit, and emotionally compelling. The prolific Jan van Goyen (1596–1656)
inspired legions of routine landscape artists who adopted a superficially similar tonal landscape
style.

31

At the National Gallery, “attributed to” is the standard nomenclature for a work with a degree of
uncertainty surrounding the attribution to a named artist; the basis for the uncertainty may be
stylistic or iconographic, but the physical condition of the work may also be a factor. As
discussed above, in 1995 Wheelock classified Girl with a Flute as “attributed to Vermeer.” For
Wheelock, both the stylistic and physical qualities of the painting raised doubts (although not
enough to remove the work entirely from Vermeer’s oeuvre); he believed, moreover, that the
underpainting revealed Vermeer’s hand. “Attributed to Vermeer” was thus felt to be the closest
possible term to define the relationship between painter and painting.

32

There is only one painting currently “attributed to” Vermeer: Saint Praxedis (fig. 36) at the
National Museum of Western Art in Tokyo. The subject, a second-century Roman saint
collecting the blood of a decapitated martyr, was considered such a diversion from Vermeer’s
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known oeuvre that despite the signature “Meer 1655” in the lower right corner, it was not
published as a Vermeer until 1986.43 Lingering doubts about the painting’s subject matter
(atypical for Vermeer), and the fact that it is a nearly exact copy of a work by the Florentine
painter Felice Ficherelli (1605–1660), has left Saint Praxedis in the limbo of “attributed to.” In
this case, the uncertainty surrounding the attribution of the painting to the named artist lies in its
stylistic and iconographic qualities. In the case of Girl with a Flute, on the other hand, the
stylistic and formal elements are reasonably consistent with Vermeer’s oeuvre, and the artist
must have been personally acquainted with his painting methods and materials. However, as we
have argued, the inept execution and misunderstanding of materials do not reflect Vermeer’s
confident and experienced approach to his craft.
33

Finally, there is the category of “studio or workshop of.” The National Gallery uses this
designation to indicate that the painting was produced by students or assistants in the named
artist’s workshop or studio, possibly with some participation or intervention by the master. A key
determinant in this category is that the named artist originated the creative concept, and that the
work was meant to leave the studio under his or her name.

34

The material and technical evidence that we have analyzed in Girl with a Flute tells us that
whoever painted it had close access to Vermeer and his idiosyncratic working methods, just as a
student or studio associate might. However, determining the precise nature of this hypothetical
studio relationship is difficult, as no documents of any students survive (admittedly, the
historical record is fragmentary at best, as registers of the servants or apprentices of guild masters
in Vermeer’s hometown of Delft have disappeared).44 Most pupils or apprentices would have
aspired to professional practice, but artists also took on well-to-do amateurs who desired only to
learn the rudiments of drawing or painting to become more knowledgeable about the fine arts.
As wealthy amateurs often paid higher fees than other pupils, this could be a worthwhile
investment of time and effort. It may have been especially appealing for Vermeer, whom we
know was experiencing financial difficulties in the economic downturn that coincided with the
final years of his career.45

35

Contracts between a master painter and a would-be pupil often explicitly required that the
master guide and instruct the pupil “without hiding anything from him”—i.e., share the studio
“secrets” of his personal style and technique, including the preparation of pigments and
paints.46 Yet the discrepancy between the handling of the pigments in Vermeer’s own work and
in Girl with a Flute suggests that the artist of the latter picture could not have played a regular
role in preparing Vermeer’s pigments and paints. An attentive assistant grinding pigments would
surely have noticed that they were instructed to grind more coarsely when preparing paints for
the underpaint stage and that Vermeer demanded more finely ground pigments as he painted the
final image.47 And yet, the remarkable formal, technical, and material similarities between Girl
with a Flute and Vermeer’s Girl with the Red Hat suggest that this unknown person was able to
observe the artist at work in a close, student-like way, and was perhaps even responding directly
to Girl with the Red Hat.

36

The phenomenon of closely related but not identical compositions produced by different hands
recalls production in Rembrandt’s workshop, where the master’s paintings often served as
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prototypes for works by his students that could be sold under his name. His Joseph and
Potiphar’s Wife in the Gemäldegalerie, Staatliche Museen zu Berlin (1655; inv. 828H) and the
workshop version at the National Gallery (1655; inv. 1937.1.79) are good examples of this
practice.48 Such “satellite” works follow a model of atelier practice dating back to the Renaissance,
which distinguished between invention and execution. In this tradition, the master generated the
creative concept for each piece (the “invention”), but the actual execution fell to an assistant
trained in his style and technique. The assistant was expected to efface his own manner and
ensure that the final composition looked as if it were produced by the master’s hand—the
rationale being that a painting good enough to be approved by the master was as good as a
painting actually by him.
37

Although it is difficult to imagine that Vermeer would have allowed a painting like Girl with a
Flute—crafted by someone who could not master the nuances of his painting technique—to be
sold under his name, it is possible that he took on a pupil or apprentice at some point in his
career, perhaps as a source of much-needed income, agreeing to instruct an aspiring artist or
amateur in exchange for tuition fees that might range between twenty and fifty guilders or more
per year.49 As we have touched on in our discussion of Girl with the Red Hat, many considered
the execution of tronies integral to a young artist’s training, as they encouraged careful attention
to composition, character, and physiognomy; they were also a good way for young artists to
begin to establish an identity in the market.50 Girl with a Flute may have been a workshop piece, a
student exercise produced with Vermeer’s knowledge if not necessarily his imprimatur.

38

Apart from students and apprentices, it was also possible for an established artist like Vermeer to
enlist the services of a journeyman painter—a trained but not yet independent artist—on an adhoc basis, a relationship that did not require registration with the guild.51 Although the practice
does not appear to have been particularly widespread in the Dutch Republic, it offered artists
(and here again we can consider Vermeer’s financial situation) a more cost-effective solution for
occasional work than assuming the long-term commitment of training an apprentice.

39

Finally, we can consider that Vermeer’s family would have had opportunity to observe him
closely while he worked. Scholars have periodically floated the notion of Vermeer family
members working in his studio, though there is no archival evidence to indicate that any of his
eleven children inherited their father’s artistic skills or pursued careers in the arts.52 Benjamin
Binstock, one of the few writers to actively consider the existence and function of a Vermeer
“studio,” proposed Maria, the eldest Vermeer child (1654–after 1713), as the artist responsible for
eight stylistically and qualitatively disparate paintings he considers “misfit” Vermeers—including
both Girl with the Red Hat and Girl with a Flute.53 Binstock further posited that after Vermeer’s
death, several of these works were sold by Maria’s mother, Catherina van Bolnes (1631–1687),
under her deceased husband’s name in order to meet the family’s financial obligations.54 While it
is conceivable that Maria received instruction from her father and produced paintings in his
manner while still in her late teens, prior to her marriage in 1674, the absence of proof to the
contrary does not constitute support for Binstock’s provocative suggestion.

40

In sum, while we can resolve (and confidently reject) the theory that Girl with a Flute was begun
by Vermeer, we simply cannot know who did paint the work, or under what circumstances—
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including whether the work was created in honest emulation or with the deliberate intent to fool
a discerning seventeenth-century Dutch art market, as it certainly fooled connoisseurs in the
early twentieth century.55

Conclusion
41

The body of new evidence we have assembled indicates that Vermeer was not involved in the
creation of Girl with a Flute. The awkward composition and the unskilled paint handling are
evidence of an artist who had not mastered their craft. Nevertheless, analysis of the painting
materials and practices suggests this painter had an intimate knowledge of Vermeer’s working
methods. It seems likely that the artist of Girl with a Flute was a contemporary of Vermeer who
had a close relationship with him. The artist drew inspiration from his style and emulated his
idiosyncratic working methods but lacked the skill required to replicate Vermeer’s masterful
brushwork and subtle effects.

42

In the absence of critical documentary information, there are any number of possible scenarios
that might explain the genesis of Girl with a Flute. Each theory is predicated on the evidence in
the paintings by Vermeer that survive and cannot take into account all that might once have
existed. In his later career, Vermeer turned increasingly toward producing variations on
assuredly popular themes. Of the eleven paintings he produced between about 1666 and 1670,
three were women writing letters with maids; three were women at a virginal; and two showed
men of science deep in thought.56 We have noted that while Vermeer continued to paint large
works like Woman Writing a Letter, with her Maid (ca. 1670; National Gallery of Ireland,
Dublin), he may also have pursued a more modest level of the art market with small, singlefigured genre paintings like The Lacemaker (ca. 1669–70; Musée du Louvre) and Young Woman
Seated at a Virginal (ca. 1670−72; The Leiden Collection), and we also have suggested that more
tronies like Girl with the Red Hat once existed (fig. 37).57 Perhaps there were also more imitative
tronies like Girl with a Flute, attempting to capture the appeal of a small but striking work by a
famed artist like Vermeer. Removing Girl with a Flute from Vermeer’s oeuvre raises as many
questions as it answers, but it also confirms that, for modern students and afficionados of
Vermeer, there remain fresh avenues for exploration, data points yet to be found, and mysteries
left to unravel.
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Illustrations

Fig. 1 Studio of Johannes Vermeer, Girl with a Flute,
ca. 1669/1675, oil on panel, 20 x 17.8 cm. National
Gallery of Art, Washington, DC, Widener Collection,
inv. 1942.9.98 (not shown to scale with fig. 2)
(artwork in the public domain)

Fig. 2 Johannes Vermeer, Girl with the Red Hat, ca.
1669, oil on panel, 22.8 x 18 cm. National Gallery of
Art, Washington, DC, Andrew W. Mellon Collection,
inv. 1937.1.53 (not shown to scale with fig. 1)
(artwork in the public domain)

Fig. 3 Vermeer, Girl with the Red Hat, dispersed
pigment sample (photographed with slightly
uncrossed polars) (see fig. 26)
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Fig. 4 Vermeer, Girl with a Flute, paint cross section
(see fig. 23)
Fig. 8 Vermeer, Girl with a Flute, photomicrograph
of the top right corner. Abraded paint reveals the
pigments of the upper ground, which include
coarse lead white particles. Arrows indicate
surviving evidence of texture from the
brushmarked application and/or a crudely prepared
panel.

Fig. 5 Vermeer, Girl with a Flute, detail of the XRF
copper map (see fig. 14) (photo: Dooley et al.,
“Documenting the Painting
Techniques,” https://heritagesciencejournal.springe
ropen.com/)
Fig. 9 Vermeer, Girl with a Flute, detail in raking
light with specular enhancement Reflectance
Transformation Imaging (RTI) (image rendered
using the Specular Enhancement mode within
the RTIViewer software), emphasizing the lumpy
paint handling. An awkward ridge of underpaint in
the jacket is indicated with an arrow here and in fig.
14. The white rectangle indicates the location of fig.
10.
Fig. 6 Vermeer, Girl with a Flute, photomicrograph
(see fig. 8)

Fig. 10 Vermeer, Girl with a Flute, photomicrograph
of paint defects exposed during conservation
treatment in 1994 (before inpainting)
Fig. 7 Vermeer, Girl with a Flute (fig. 1), detail. The
white rectangle indicates the location of fig. 8.
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Fig. 11 Vermeer, Girl with a Flute (fig. 1). The white
rectangle indicates the location of fig. 12.

Fig. 12 Vermeer, Girl with a Flute, photomicrograph
(with increased exposure). The white arrows
indicate thin strokes of exposed underpaint visible
between the jacket and collar.

Fig. 13 Vermeer, Woman Holding a Balance, ca.
1664, oil on canvas, 39.7 x 35.5 cm, National Gallery
of Art, Washington, DC, Widener Collection, inv.
1942.9.97. Detail of the XRF copper map, revealing a
copper-rich underpaint that modeled rounded
folds in the jacket, in Heritage Science paper
(photo: Dooley et al., "Comparing Vermeer's
Painting Techniques,”
https://heritagesciencejournal.springeropen.com/)
(artwork in the public domain)
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Fig. 14 Vermeer, Girl with a Flute, detail of the XRF
copper map (photo: Dooley et al., “Documenting
the Painting Techniques,”
https://heritagesciencejournal.springeropen.com/).
An awkward ridge of underpaint (visible on the
surface) is indicated with an arrow here and in fig. 9.
On the right, folds were indicated with only straight
lines.

Fig. 15 Vermeer, Girl with the Red Hat (fig. 2), detail
of the face

Fig. 16 Vermeer, Girl with a Flute (fig. 2), detail of
the face

Fig. 17 Vermeer, Girl with the Red Hat,
photomicrograph of the mouth
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Fig. 18 Vermeer, Girl with a Flute, photomicrograph
of the mouth
Fig. 22 Vermeer, Girl with a Flute (fig. 1), detail of
the jacket

Fig. 19 Vermeer, Girl with the Red Hat (fig. 2), detail.
Arrow shows the delicate, thinly applied shadow
(containing green earth).

Fig. 23 Vermeer, Girl with a Flute, paint cross section
taken from a loss in the face (exposed during
treatment in 1994). Vermilion particles, visible
throughout both paint layers, measure up to 4 µm
in the final paint (4), and under 2 µm in the
underpaint (3). The paint layers lie over the upper
ground (2) and a trace of the lower ground (1).

Fig. 20 Vermeer, Girl with a Flute (fig. 1), detail.
Arrow shows the crude, thickly applied shadow
(containing green earth) in the neck.

Fig. 24 Vermeer, Girl with a Flute (fig. 1), detail of
jacket. The white arrows indicate broken brush
bristles embedded in the paint mixture. The white
rectangle indicates the location of fig. 25.
Fig. 21 Vermeer, Girl with the Red Hat (fig. 2), detail
of the jacket
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Fig. 25 Vermeer, Girl with a Flute, photomicrograph.
Broken bristles and coarsely ground pigment
particles are visible in the paint mixture of the
jacket.

Fig. 28 Imitator of Johannes Vermeer, The
Lacemaker, ca. 1925, oil on canvas, 44.5 x 40 cm.
National Gallery of Art, Washington, DC, Andrew W.
Mellon Collection, inv. 1937.1.54 (not shown to
scale with fig. 29) (artwork in the public domain)

Fig. 26 Vermeer, Girl with the Red Hat, dispersed
pigment sample of greenish shadow from the face
that includes yellow and brown earth with large,
deep blue-green particles of green earth (white
arrows) (photographed with slightly uncrossed
polars)

Fig. 29 Imitator of Johannes Vermeer, The Smiling
Girl, ca. 1925, oil on canvas, 41 x 31.8 cm. National
Gallery of Art, Washington, DC, Andrew W. Mellon
Collection, inv. 1937.1.55 (not shown to scale with
fig. 28) (artwork in the public domain)
Fig. 27 Vermeer, Girl with a Flute, dispersed
pigment sample of greenish shadow from the face,
with small, pale pigment particles of green earth
(white arrows) and large, glassy particles (black
arrows) (photographed with slightly uncrossed
polars)
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Fig. 30 Johannes Vermeer, The Girl with the Wine
Glass, 1658/1659, oil on canvas, 77.5 x 66.7
cm. Herzog Anton Ulrich Museum, Braunschweig,
inv. GG 316 (not shown to scale with fig. 31). Herzog
Anton Ulrich Museum, Braunschweig / Art
Resources, NY (artwork in the public domain)

Fig. 31 Johannes Vermeer, A Lady Writing, ca. 1665,
oil on canvas, 45 x 39.9 cm. National Gallery of Art,
Washington, DC, Gift of Harry Waldron Havemeyer
and Horace Havemeyer Jr., in memory of their
father, Horace Havemeyer, inv. 1962.10.1 (not
shown to scale with fig. 30) (artwork in the public
domain)

Fig. 32 Cornelis de Man, Geographers at Work, ca.
1670, oil on canvas, 81 x 68 cm. Hamburger
Kunsthalle, Hamburg, inv. HK239. bpk bildagentur/Hamburger Kunsthalle/Elke
Walford/Art Resource, NY (artwork in the
public domain).

Fig. 33 De Man, Geographers at Work (fig. 32), detail
of finial imitating the visual qualities of Vermeer’s
painting technique. Rather than painting wet-intowet, De Man simply smudged the yellowish midtones over the dried brown paint below.

Fig. 34 Vermeer, Girl with the Red Hat (fig. 2), detail
of finial
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Fig. 35 Vermeer, Girl with a Flute (fig. 1), detail of
finial

Fig. 37 Graphic rendering of Girl with a Flute in the
context of late works by Vermeer (shown in relative
scale).

Fig. 36 Attributed to Johannes Vermeer, Saint
Praxedis, 1655, oil on canvas, 101.6 x 82.6
cm. National Museum of Western Art, Tokyo, inv.
DEP.2014-0001
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The attribution of this painting to Vermeer was first rejected by Frithjof van Thienen
in Jan Vermeer of Delft (New York: Harper, 1949), 19, 23, no. 26; followed by Pieter T. A.
Swillens in Johannes Vermeer: Painter of Delft, 1632–1675 (Utrecht: Spectrum, 1950),
64–65. Albert Blankert, Rob Ruurs, and Willem L. van de Watering considered the work
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10

11

12

13

to be a nineteenth-century imitation; see their Johannes Vermeer van Delft, 1632–
1675 (Utrecht: Spectrum, 1975), 108–110, 168. Blankert restated this view in Albert
Blankert, Museum Bredius: Catalogus van de schilderijen en tekeningen (The Hague:
Dienst voor Schone Kunsten der Gemeente ’s-Gravenhage, 1978), 172; and again in Gilles
Aillaud, Albert Blankert, and John Michael Montias, Vermeer (Paris: Hazan, 1986), 200–
1. A similar opinion is expressed by Yvonne Brentjens in “Twee meisjes van Vermeer in
Washington,” Tableau 7 (February 1985): 54–58. Since the 1950s, only Walter Liedtke has
defended the attribution to Vermeer, first in “Dutch Paintings in America,” in Ben P. J.
Broos et al., Great Dutch Paintings from America, exh. cat. (Zwolle: Waanders in
association with the Royal Cabinet of Paintings Mauritshuis, 1990), 43; and later in
Walter A. Liedtke, Vermeer: The Complete Paintings (Ghent: Ludion, 2008), 140–43, no.
25.
Arthur K. Wheelock Jr., “Zur Technik zweier Bilder, die Vermeer zugeschrieben
sind,” Maltechnik–Restauro 84 (1978); Arthur K. Wheelock Jr., Vermeer & the Art of
Painting (New Haven: Yale University Press, 1995), vii–viii. On Feller’s work for this
study, see conservation files, National Gallery of Art.
Dendrochronological studies in 1977 by Joseph Bauch (report dated November 29, 1977)
and in 1987 by Peter Klein (report dated September 29, 1987) confirmed the panel’s
seventeenth-century origins, determining that it is made of oak, likely felled between 1651
and 1661. It would be of interest to repeat this analysis in the light of recent revised
estimates for the typical number of sap-wood rings (we are grateful to Jørgen Wadum for
this observation).
Wheelock argued for the seventeenth-century origin of the painting, placing the work in
the circle of Vermeer; see Arthur K. Wheelock Jr., review of Albert Blankert, Rob Ruurs,
and Willem L. van de Watering, Johannes Vermeer van Delft, 1632–1675, Art Bulletin 59
(September 1977): 439–41. He expanded on this theory in Wheelock, “Zur Technik,” and
Arthur K. Wheelock Jr., Jan Vermeer (New York: Abrams, 1981), 156. Using this premise
as his point of departure, John Michael Montias proposed that “the painting was begun
by Vermeer and finished after his death by an inferior painter, perhaps by Jan Coelenbier
(1600 or 1610–1677), who bought paintings from Vermeer’s widow soon after his death”;
see John Michael Montias, Vermeer and His Milieu: A Web of Social History (Princeton:
Princeton University Press, 1989), 265n2, and 338, doc. 362. Montias hypothesized that
Coelenbier, a landscape painter who trained under the Haarlem artist Jan van Goyen
(1596–1656), tried to bring the work to completion so that it would sell at a higher price.
Anthony Bailey repeats this possibility in A View of Delft: Vermeer Then and
Now (London: Chatto & Windus, 2001), 206. See also Wheelock, “Girl with a Flute.”
In a past conservation treatment, the reverse of the panel of Girl with the Red Hat was
planed down and cradled, removing evidence of any original features such as beveled
edges. Because the panel also has been inset within a wooden collar that covers all its
edges, it has not been possible to carry out dendrochronology to establish whether the
panels are close in date. New innovations in dendrochronology using specialized CT
scanning may be able to overcome this obstacle in the future. Although the collar also
prevents wood analysis of the support, the panel is visually typical of oak (Sarah Fisher,
examination report and treatment proposal, dated April 11, 1994).
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Libby et al., “Experimentation and Innovation,” n. 28 (via THIS LINK).
The coarse, brushmarked texture is visible in magnified examination of the paint surface
and the paint cross sections. The thin, lower white ground is largely composed of calcium
carbonate, and the upper gray ground is composed of white lead, calcium carbonate,
isotropic golden-brown earth, and minor amounts of a black pigment.
Pigments within the ground layers were identified using polarized light microscopy. The
lower white ground is composed of calcium carbonate, and the upper gray ground is
composed of white lead, calcium carbonate, an isotropic golden-brown earth, and minor
amounts of a black pigment (samples T1178 and T1179).
We have seen evidence of similarly amateurish supplies in the work of other painters. For
example, in his early career, Jan Lievens may have purchased inexpensive supports made
by a non-professional panel maker; either this panel maker or Lievens himself may have
(somewhat crudely) prepared the grounds. See E. Melanie Gifford, “Lievens’ Technique:
‘Wonders in Smeared Paint, Varnishes and Oils,’” in Arthur K. Wheelock Jr., ed., Jan
Lievens: A Dutch Master Rediscovered, exh. cat. (New Haven: Yale University Press in
association with the National Gallery of Art, 2008), 42–43.
See Gifford et al., “First Steps in Vermeer’s Creative Process” (via THIS LINK), for a
detailed description of Vermeer’s painting practices and our terminology. We have
deliberately avoided the term “dead color” (doodwerf in Dutch) since both modern and
historical writers have used it in more than one context: some referring to the
monochromatic painted sketch but others to the colored underpaint stage that often
followed it.
Evidence for the painted sketch is largely hidden by the underpaint but can occasionally
be seen as a thin, golden-brown layer directly on the ground. PLM (sample T1816)
identified primarily isotropic resinous earth, including a dark-brown isotropic
component, with calcium carbonate and a small amount of black.
PLM analysis of dispersed pigment samples suggests the artist used an isotropic resinous
earth pigment in most areas of the underpaint but added additional pigments:
ultramarine and chalk to the underpaint of the jacket, red lake for a detail of the tapestry,
and vermilion in the foreground where the figure now rests her right arm.
Drying cracks, for example, occur when an oil-rich paint mixture is applied beneath a
leaner mixture. The more oil in a layer, the slower it dries, so in this scenario the upper,
leaner layer dried first, becoming inflexible; cracks in this layer occurred as the lower,
medium-rich layer continued to flex and move as it dried. The wrinkled paint was likely
caused by the use of excessive amounts of oil in the paint mixture.
Vermilion was identified by PLM, and the vermilion zone can be seen using magnified
examination of the surface, X-radiography, and X-ray fluorescence analysis, as seen in the
XRF map for vermilion. This effect may have been caused by an excess of oil added to the
paint mixture. Although it has been suggested that some of the aesthetic condition issues
are the result of Max von Pettenkofer’s regeneration process (Gregor J. M. Weber to
Arthur K. Wheelock Jr., August 3, 1993, conservation files, National Gallery of Art), this
seems less likely. The Pettenkofer process swells and softens varnish and paint layers,
resulting in the artwork’s appearance being described as soft or melted.
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22
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Areas of wrinkled paint and drying cracks were noted in one of Vermeer’s latest
works, The Guitar Player (c. 1672; English Heritage, Kenwood House); see David Peggie,
“Vermeer and Technique: Drying and Paint Defects,” in “Research: The Meaning of
Making,” The National Gallery (London) website, accessed March 14,
2022, HTTPS://WWW.NATIONALGALLERY.ORG.UK/RESEARCH/ABOUTRESEARCH/THE-MEANING-OF-MAKING/VERMEER-ANDTECHNIQUE/DRYING-AND-PAINT-DEFECTS. The author of that study suggested
that some inherent differences in Vermeer’s paint medium might have had an impact on
its drying properties. Jørgen Wadum, in reviewing the present paper, also noted that
premature, or drying, cracks have developed in the skirt of one of the women standing
next to the trekschuit (tow barge) in View of Delft (ca. 1660–1, Mauritshuis, The Hague).
However, these smaller areas of damage do not seem as severe as in Girl with a Flute,
where severely wrinkled paint in the underlayers was scraped off before work on the
painting could proceed.
Gifford et al., “First Steps in Vermeer’s Creative Process” (via THIS LINK).
Dark underpaint based on verdigris has been observed elsewhere in Vermeer’s paintings
below now-blue final paints (Dorothy Mahon et al., “Johannes Vermeer’s Mistress and
Maid: New Discoveries Cast Light on Changes to the Composition and the Discoloration
of Some Paint Passages,” Heritage Science 8, no. 30 (2020), accessed May 2,
2022, HTTPS://DOI.ORG/10.1186/S40494-020-00375-2, 6–7, 9–10; Robert Wald, “The
Art of Painting: Observations on Approach and Technique,” in Sabine Haag, Elke
Oberthaler, and Sabine Pénot, Vermeer, Die Malkunst: Spurensicherung an einem
Meisterwerk, exh. cat. (St. Pölten: Residenz in association with Kunsthistorisches
Museum, Vienna, 2010), 202, 230 (fig. 48), 315.
The present study found low amounts of copper in some of Vermeer’s underpaints in A
Lady Writing and Woman Holding a Balance, where verdigris seems to have been used as
a drier and not a pigment (see Gifford et al., “First Steps in Vermeer’s Creative Process”
via THIS LINK.). The levels of copper detected were five times as high in the shadowed
areas of the jacket in Girl with a Flute as in the shadowed areas of the jacket in Woman
Holding a Balance. If this artist intended the verdigris to serve as a drier, it must have
been used in large amounts that would have influenced the color of the underpaint.
However, the verdigris may have been intended to serve as a pigment, intentionally
coloring the underpaint green, in which case it has discolored.
The underpaint was observed to be very brittle when microscopic samples were removed.
Interestingly, in two cases where Vermeer used verdigris for a green underpaint (as in
note 24), the underpaint retains at least some green color.
A dispersed paint sample (T1815) includes a brown resinous matrix with ultramarine,
calcium carbonate (which may be associated with yellow lake, now faded, that was
originally mixed with the ultramarine to create a green color), black, traces of red lake,
and lead-tin yellow. These pigments would be slow drying if used alone and would
therefore require a drier. XRF mapping found copper in this area, but no copper pigment
was identified microscopically in this sample. Further analysis is needed to determine
whether the brown color of the underpaint matrix is due to a resinous earth pigment or to
generous amounts of verdigris that dissolved (and later discolored) in the paint medium.
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Gifford et al., “First Steps in Vermeer’s Creative Process” (via THIS LINK).
E. Melanie Gifford and Lisha Deming Glinsman, “Collective Style and Personal Manner:
Materials and Techniques of High-Life Genre Painting,” in Waiboer, Wheelock, and
Ducos, Vermeer and the Masters of Genre Painting, 65–84, 270–74. On Vermeer’s use of
green earth in flesh tones, see also Helen Howard, “Vermeer and Technique: Vermeer’s
Palette,” in “Research: The Meaning of Making,” The National Gallery (London) website,
accessed March 10,
2022, HTTPS://WWW.NATIONALGALLERY.ORG.UK/RESEARCH/ABOUTRESEARCH/THE-MEANING-OF-MAKING/VERMEER-ANDTECHNIQUE/VERMEERS-PALETTE; Libby Sheldon and Nicola Costaras, “Johannes
Vermeer’s ‘Young Woman Seated at a Virginal,’” The Burlington Magazine 148, no. 1235
(2006): 945; Nicola Costaras, “A Study of the Materials and Techniques of Johannes
Vermeer,” in Ivan Gaskell and Michiel Jonker, eds., Vermeer Studies, Studies in the
History of Art 55 (New Haven: Yale University Press in association with the National
Gallery of Art, 1998), 159–160.
Vermilion was identified based on PLM, FORS, and the XRF mercury map.
In both faces, the lips were underpainted with a mixture containing lead white, earth,
black, vermilion, and possibly red lake. Paint layering and pigment mixtures in the
mouths of the two faces were determined by a combination of analytical methods that do
not require samples: FORS, XRF, and magnified examination.
Gifford et al., “First Steps in Vermeer’s Creative Process” (via THIS LINK).
See Gifford et al., “First Steps in Vermeer’s Creative Process” (via THIS LINK). Particle
size measurement during PLM analysis of pigment samples taken from A Lady
Writing found that Vermeer’s lead-tin yellow particles in his underpaint ranged from 3 to
7 µm; lead-tin yellow in his final paint measured 2 to 4 µm. It is also possible that
Vermeer used different types of lead-tin yellow, which was available in different grades;
see Johannes Alexander van de Graaf, “Het De Mayerne manuscript als bron voor de
schildertechniek van de barok. Brit. Mus., Sloane 2052” (PhD thesis, Rijksuniversteit te
Utrecht, 1958), nos. 23, 24. Two types of lead-tin yellow also have been observed in at
least one other painting attributed to Vermeer; see Sheldon and Costaras, “Johannes
Vermeer’s ‘Young Woman Seated at a Virginal,’” 93. Where this pigment was used in the
underpaint of A Lady Writing it typically shows evidence of lead soap formation (which
probably also contributed to the texture), while in the final paint there is almost no
evidence of lead soap formation associated with lead-tin yellow. In Girl with a Flute, the
coarsely ground lead-tin yellow used in the final paint shows extensive evidence of lead
soaps.
Sample R725, taken from the edge of a paint loss exposed during conservation treatment
in 1994, shows two layers of pink flesh. Both contain white lead, vermilion, and traces of
black, but vermilion particles in the final paint measure up to 4 µm, while those in the
underpaint are under 2 µm.
Broken brush bristles are frequently observed in Vermeer’s paint surfaces, and on
occasion appear to originate in the more freely brushed underpaint. Nonetheless, we have
not observed elsewhere in Vermeer’s final paint the profusion we found here. On broken
bristles embedded in Vermeer’s paint surfaces, see, for example, Helen Howard,
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“Vermeer and Technique: Secrets of the Studio,” in “Research: The Meaning of Making,”
The National Gallery (London) website, accessed May 4,
2022, HTTPS://WWW.NATIONALGALLERY.ORG.UK/RESEARCH/ABOUTRESEARCH/THE-MEANING-OF-MAKING/VERMEER-ANDTECHNIQUE/SECRETS-OF-THE-STUDIO; and Jørgen Wadum, René
Hoppenbrouwers, and Luuk Struick van der Loeff, Vermeer Illuminated: Conservation,
Restoration and Research: A Report on the Restoration of the View of Delft and the Girl
with a Pearl Earring by Johannes Vermeer (Wormer: V+K in association with the Royal
Cabinet of Paintings Mauritshuis, The Hague, 1994), 13, fig. 26.
PLM analysis of sample T1173, taken from the greenish shadow in the face of Girl with
the Red Hat, identified yellow earth, isotropic golden-brown earth, and (bluish) green
earth with minor amounts of white lead, vermilion, and traces of black and red lake. PLM
analysis of sample T1183, taken from the greenish shadow in the face of Girl with a Flute,
identified yellow, brown, and (pale) green earths with a substantial proportion of large
glassy particles, a minor amount of black, and traces of white lead and vermilion.
The history of these two works and their study at the National Gallery is documented in
Wheelock, “The Story of Two Vermeer Forgeries.”
Wheelock, “Zur Technik”; Wheelock, Vermeer & the Art of Painting, vii–viii. On Feller’s
work for this study, see conservation files, National Gallery of Art.
Eric Jan Sluijter, “Emulative Imitation Among High-Life Genre Painters,” in Waiboer,
Wheelock, and Ducos, Vermeer and the Masters of Genre Painting, 37–49; Eric Jan
Sluijter, Rembrandt and the Nude (Amsterdam: Amsterdam University Press, 2006),
251–65; Elizabeth Cropper, The Domenichino Affair: Novelty, Imitation, and Theft in
Seventeenth-Century Rome (New Haven: Yale University Press, 2005), 193–207; Michael
Baxandall, Patterns of Intention: On the Historical Explanation of Pictures (New Haven:
Yale University Press, 1985), 58–62.
Adriaan E. Waiboer, “Vermeer’s Impact on His Contemporaries,” Oud Holland 123, no.
1 (2010): 51–64.
Gifford and Glinsman, “Collective Style and Personal Manner,” 81–82; Gifford et al.,
“First Steps in Vermeer’s Creative Process” (via THIS LINK).
Gifford and Glinsman, “Collective Style and Personal Manner,” 81–82; Gifford et al.,
“First Steps in Vermeer’s Creative Process” (via THIS LINK).
Arthur K. Wheelock Jr., “Saint Praxedis: New Light on the Early Career of
Vermeer,” Artibus et Historiae 14 (1986): 71–89.
Montias, Artists and Artisans in Delft: A Socio-Economic Study of the Seventeenth
Century (Princeton: Princeton University Press, 1982), 101, 106–11. From other sources,
we know of apprentices working with several of Vermeer’s Delft contemporaries,
including Pieter de Hooch (1629–1684), Jan Steen (1626–1679), Carel Fabritius (1622–
1654), Cornelis de Man, Emmanuel de Witte (c. 1616–1691/92), Gerard Houckgeest
(1600–1661), and Hendrik Cornelisz van Vliet (1611–1675). Further, students were not
always officially recorded with the guild: outside of Delft, for example, there were no
students registered to Gerard ter Borch (1617–1681), and yet we know that Caspar
Netscher (1638–1684) studied with him in Deventer in the late 1650s; and the presence of
Michiel van Musscher (1645–1707) in the studio of Gabriel Metsu (1629–1667) is known
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only thanks to the account of Arnold Houbraken (1660–1719); see Arnold
Houbraken, De groote schouburgh der Nederlantsche konstschilders en
schilderessen (Amsterdam, 1718–21; rev. ed., The Hague: J. Swart, C. Boucquet, and M.
Gaillard, 1753; reprint, Amsterdam: B. M. Israël, 1976), 3:210.
See the discussion of Vermeer’s financial circumstances in Libby et al., “Experimentation
and Innovation” (via THIS LINK), and the additional references cited there.
Ronald de Jager, “Meester, leerjongen, leertijd: Een analyse van zeventiende-eeuwse
Noord-Nederlandse leerlingscontracten van kunstschilders, goud- en zilversmeden,” Oud
Holland 104, no. 2 (1990): 97; and Maarten Prak, “Guilds and the Development of the Art
Market during the Dutch Golden Age,” Simiolus 30, nos. 3/4 (2003): 244.
We would like to thank Adriaan Waiboer for this important observation.
See Ernst van de Wetering, “‘Principaelen’ and Satellites,” in Lene Bøgh Rønberg and Eva
de la Fuente Pedersen, Rembrandt?: The Master and His Workshop, exh. cat.
(Copenhagen: Statens Museum for Kunst, 2006), 120.
Montias, Artists and Artisans in Delft, 169.
Libby et al., “Experimentation and Innovation” (via THIS LINK).
On journeyman painters, see Natasja Peeters, “The Painter’s Apprentice in Fifteenth and
Sixteenth Century Antwerp: An Analysis of the Archival Sources,” Mélanges de l’École
française de Rome: Italie et Méditerranée modernes et contemporaines, nos. 131–2
(2019), 221–27, HTTPS://DOI.ORG/10.4000/MEFRIM.6461; on the practice in the Dutch
Republic, see Maarten Prak, “Paintings, Journeyman Painters and Painters’ Guilds during
the Dutch Golden Age,” in Invisible Hands? The Rise and Status of the Painter’s
Journeyman in the Low Countries c. 1450–c. 1650, ed. Natasja Peeters, 145–49,
Groningen Studies in Cultural Change 23 (Leuven: Peeters, 2007).
In 1981, Wheelock remarked that “it seems improbable that he never had a young student
(or even one of his own children) come to work under his direction”; see Arthur K.
Wheelock Jr., Jan Vermeer (New York: Abrams, 1981), 156. Leonard Slatkes similarly
noted the “remote possibility” of one of the Vermeer children “being trained to assist and
then to follow his [sic] father in his profession”; see Leonard J. Slatkes, Vermeer and His
Contemporaries (New York: Abbeville Press, 1981), 98. More specifically, Martin Bailey
noted, “it has been suggested that the picture {Girl with a Flute} could be the work of one
of Vermeer’s children”; see Martin Bailey, Vermeer (London: Phaidon, 1995), 90.
Benjamin Binstock, Vermeer’s Family Secrets: Genius, Discovery, and the Unknown
Apprentice (New York: Routledge, 2009), 247–83, esp. 249–57 for Girl with the Red
Hat and Girl with a Flute. The other paintings Binstock ascribes to Maria Vermeer
are Study of a Young Woman and Woman with a Lute (both Metropolitan Museum of
Art, New York); Officer and Laughing Girl and Mistress and Maid (both The Frick
Collection, New York); Young Woman Seated at a Virginal (The Leiden Collection, New
York); and a later copy after the Kenwood House Woman Playing a Guitar (Philadelphia
Museum of Art).
Binstock, Vermeer’s Family Secrets, 267–72.
Wheelock, “Girl with a Flute.”
The three women writing letters with maids are Mistress and Maid (c. 1666–68; The Frick
Collection, New York), The Love Letter (c. 1667–70; Rijksmuseum, Amsterdam),
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and Lady Writing a Letter with Her Maid (c. 1670–71; National Gallery of Ireland,
Dublin); the three women at virginals are A Lady Standing at a Virginal (c. 1670–74; The
National Gallery, London), A Lady Seated at a Virginal (c. 1670–75; The National Gallery,
London), and A Young Woman Seated at the Virginal (c. 1670; The Leiden Collection,
New York); and the two men of science are The Astronomer (1668; Musée du Louvre,
Paris) and The Geographer (c. 1668–69; Städel Museum, Frankfurt am Main).
Libby et al., “Experimentation and Innovation in Vermeer’s Girl with the Red Hat”
(via THIS LINK).
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