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ABSTRACT
Polidori, Elisabetta, Emily K. Jacobson, and Blythe McCarthy. Going Beyond Appearances: Examination 
of Hidden Paint Layers in a Gulistan of Sa‘di from the Freer Gallery of Art. Smithsonian Contributions to 
Museum Conservation, number 8, vi + 40 pages, 42 figures, 2019. — Among the many manuscripts at the 
Freer Gallery of Art is a lavishly illuminated copy of the Gulistan of Sa‘di (F1998.5). This manuscript was 
transcribed in an elegant nasta‘liq script by renowned calligrapher Sultan ‘Ali Mashhadi in Herāt (present-day 
Afghanistan) in 1468, but much of its history is unknown. The text includes six paintings that were added in 
the seventeenth century during the reign of Mughal emperor Shah Jahan in India. Stains on the versos of the 
painted pages provide tantalizing traces of the existence of earlier illustrations underneath the Mughal ones. 
A technical study incorporating infrared and ultraviolet imaging, X-ray computed radiography, and targeted 
pigment analyses has revealed new information about these preexisting paintings. The size of the figures and 
the intermediate changes to the compositions suggest there were several working phases for the manuscript. 
A revised chronology now includes these phases and further enriches our understanding of this complex 
manuscript. From a technical standpoint, this research highlights both the challenges and undeniable poten-
tial of imaging technology for the study of Islamic manuscript paintings, many of which have been reworked 
at various times in their history.

Cover image: Detail of A Prince Riding by Mughal artist Balchand from the Freer Gallery of Art’s 
 Gulistan of Sa‘di (F1998.5.65). 
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INTRODUCTION

The collection of Persian and Indian manuscripts at the Freer Gallery of Art, 
Smithsonian Institution, is one of the finest in the world. Among its many gems is a 
lavishly illuminated copy of the Gulistan of Sa‘di. Given its exceptional artistic qual-
ity, this manuscript stands as a major achievement in the arts of the book, yet much 
of its complex history remains unknown.

The manuscript was transcribed by the most celebrated calligrapher of his time, 
Sultan ‘Ali Mashhadi, in Herāt, present- day Afghanistan, in 1468. Written in an el-
egant nasta‘liq script, the text includes six full- page miniatures, which were executed 
in India in the seventeenth century during the reign of Mughal emperor Shah Jahan 
(reigned 1628–1657; Figure 1).

Brown stains caused by the degradation of copper- based pigments are pres-
ent on the verso of the folios with paintings. Such areas of discoloration do not 
match the visible paint layer, providing tantalizing traces of the existence of earlier 
illustrations below the Mughal ones. In this work, a thorough imaging campaign, 
undertaken to reveal as much as possible of the previous compositions, and targeted 
pigment analyses are discussed in the context of the history of the manuscript.1 This 
technical work reveals that the history of the Gulistan and its paintings is more com-
plicated than previously thought.

THE FREER GULISTAN:  
DESCRIPTION AND HISTORIC PROVENANCE

The Gulistan, meaning “rose garden,” is one of the greatest works of Persian 
literature. Composed by Shaykh Sa‘di Shirazi and completed in 1258, this text was 
copied countless times and provided inspiration for many pictorial representations 
in illuminated manuscripts from the Persianate world.

The Gulistan is conceived as a collection of moralizing stories and anecdotes, 
dealing with virtually every major issue and challenge faced by mankind. The prose, 
written in an elegant, colorful, and terse style, is interspersed with verses in a variety 
of meters used to comment on the narrative and draw a moral from it.

The Freer copy of the Gulistan is a relatively small manuscript (25.4 × 16.5 × 
2.5 cm), bound in a gilt- stamped green leather binding. Several leaves with illumi-
nations and paintings, one singleton and six bifolios, are no longer part of the text 
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FIGURE 1. The Mughal paintings in the Gulistan of Sa‘di. India, Mughal dynasty, circa 1645. Opaque watercolor, ink, and gold on paper. Gift 
of the Art and History Trust in honor of Ezzat-Malek Soudavar. Freer Gallery of Art, Smithsonian Institution, F1998.5.
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block and are housed separately inside window mats. The 
manuscript comprises a total of 105 folios and is complete, 
with the exception of folio number 4, which was separated 
at the beginning of the twentieth century and is now part of 
the Keir Collection, currently on long- term loan to the Dallas 
Museum of Art.2 

The Freer Gulistan is very important from both artistic 
and historical perspectives, as it is the product of three royal 
workshops operating under the Timurid3 and Safavid4 dynas-
ties in Iran and under the Mughal5 dynasty in India. The co-
existence in this manuscript of multiple historic layers makes 
it possible to study not only the artistic canons promoted in 
the royal ateliers during these different periods but also their 
interaction.6 Of great importance to this end is the presence 
in the manuscript itself of direct documentary evidence re-
garding production and ownership history.

According to the colophon (Figure 2), the text was tran-
scribed by renowned calligrapher Sultan ‘Ali Mashhadi in 
1468 in Herāt, situated in modern- day Afghanistan, during 
the reign of Sultan Abu Sa‘id Mirza (reigned 1451–1469).7

The current borders are not contemporary to the cal-
ligraphic work. Although most of them are decorated with 
gold flecks with a technique called zarafshan, 16 bear lav-
ish illuminations. The decorations, depicting legendary birds 
(simurgh) and animals jumping or locked in combat in a 
configuration called girift- o giri (“give and take”; Figure 3), 
stand out for their exquisite quality; on stylistic basis, Abo-
lala Soudavar has suggested that they were executed by Aqa 
Mirak in the 1540s. A close confident of the second ruler 
of the Safavid Empire, Shah Tahmasp (reigned 1524–1576), 
and a leading artist of his court in Tabriz in northwestern 
modern- day Iran, Aqa Mirak participated in a number of im-
portant projects within the royal workshop, such as the ex-
ecution of deluxe copies of the Shahnama and of the Khamsa 
by Nizami. Mirak’s fame was so high he was mentioned in 
the treatise The Canons of Painting by the head of the royal 
atelier of Shah Abbas, Sadeqi Beyg Afshar.8

At some point the manuscript must have traveled to India 
and entered the Mughal royal library9 because an inscription 
on a flyleaf (Figure 4) recounts that the third Mughal em-
peror Akbar (reigned 1556–1605) donated the manuscript 
to his commander in chief, Mun‘im Khan, in 1568.10 The 
inscription describes the book with five paintings—one less 
than the current number.

Additional inscriptions on the same flyleaf document the 
subsequent history of the manuscript.11 The Gulistan entered 
the Mughal royal collection again during the reign of Jahan-
gir (reigned 1605–1627),12 suggesting that although precious 
manuscripts were given as tokens of appreciation to members 
of the governing elite, they were largely treated as temporary 
gifts or loans, which were at times returned.13 Shah Jahan14 
(reigned 1628–1658) and his daughter Jahanara Begum15 are 
also listed among the owners of the Gulistan.

A critical phase in the history of the manuscript is the 
execution of new paintings over the preexisting ones by 
the leading artists of the court of Shah Jahan—Govard-
han, Abid, Payag, Balchand, Lalchand, and Murad—whose 
names were noted as small inscriptions16 next to or within 
the images;17 a date of execution of circa 1645 has been 
proposed on stylistic grounds.18 The Mughal paintings num-
ber six, one more than in the pictorial cycle described by 

FIGURE 2. Colophon, folio 105a, the Gulistan of Sa‘di, F1998.5.105. 
The colophon gives information about the calligrapher and date of 
execution.
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FIGURE 3. Folio 6b, the Gulistan of Sa‘di, F1998.5.6. The illuminated borders have been attrib-
uted to Aqa Mirak.
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FIGURE 4. Folio 1a, the Gulistan of Sa‘di, F1998.5.1. These inscriptions give important information 
about the owners and the history of the manuscript.
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Mun‘im Khan. Since the text is complete, it has so far been 
assumed that an illustration that had been planned for in the 
Timurid time period was never executed and that one of the 
six Mughal artists worked on a blank folio rather than on a 
preexistent paint layer.

As mentioned, shadows of the original illustrations of 
the Gulistan are visible on the opposite sides of the Mughal 
paintings as dark stains caused by the degradation of copper- 
containing pigments. Ubiquitous in Persian and Indian art, 
these pigments are fairly unstable, and in humid environ-
ments they can interact chemically with the cellulose sup-
port, causing its discoloration and embrittlement.19 Like an 
echo from the past, these outlines of discoloration provide 
the viewer with a vague, yet tantalizing, idea of the earlier 
paintings, which are characterized by considerably larger 
figures compared to their Mughal counterparts. The only 
exception is Sa‘di in the Rose Garden by Govardhan (folio 
6a);20 in this folio, the green areas of paint on the recto are 
consistent with the discoloration on the verso, leading to a 
preliminary assumption that this painting was added to the 
pictorial cycle in 1645 and that no Timurid version existed 
underneath (Figures 5, 6).

The circumstances that led to the repainting campaign 
are unknown; according to Stuart Cary Welch, it was carried 
out to remedy the damage caused by a fire that broke out in 
the royal palace in 1644 and almost took the life of princess 
Jahanara.21 A set of water stains, visible on the top fore- edge 
corner of each folio, could be evidence of this fire. However, 
these stains are contained within the margins and do not ex-
tend into the central area of the folios, where the paintings 
are located; it therefore seems unlikely that the original illus-
trations were damaged on this occasion.

A second group of water stains runs across the text area 
of each folio throughout the manuscript. Given that their 
trace ends abruptly at the joint with the Safavid margins, this 
additional water accident cannot be linked to the alleged fire 
and must have occurred before the addition of the new bor-
ders in the 1540s (Figure 7). The dark coloration of these 
stains, which suggests prolonged exposure of the paper to 
water, and their position over areas of painting and writing 
point to a much more serious accident than the one previ-
ously mentioned. Several areas of the carbon black ink cal-
ligraphy were solubilized, and the illustrations’ paint layer 
became critically soft by exposure to water, as indicated by 
the presence of offset paint on the pages that faced the paint-
ings when they were still bound in the text block.

It remains debatable whether the original illustrations 
were painted over because they were damaged. Rather than 
having a practical purpose, the repainting campaign might 
have had a symbolic one, namely, asserting the Mughal own-
ership on the Timurid manuscript and contextually empha-
sizing the artistic skill reached in pictorial representation by 
Mughal painters.22

SCIENTIFIC EXAMINATION OF  
THE GULISTAN PAINTINGS

Methods

Only noninvasive techniques were used in the scientific 
investigation of the Gulistan paintings. High- resolution imag-
ing was carried out at the National Postal Museum, Smithson-
ian Institution, using a video spectral comparator (VSC 6000) 

FIGURE 5. Sa‘di in the Rose Garden by Govardhan on folio 6a of 
the Gulistan of Sa‘di, F1998.5.6.
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manufactured by Foster + Freeman.23 This device consists of 
a main unit outfitted with several light sources and a camera, 
connected to a personal computer (Figure 8). It provided the 
ability to perform a wide range of examination techniques 
and to take a large number of images with the same spatial 
registration and resolution, which can easily be compared and 
overlapped. The VSC 6000 was used to examine the paint-
ings under incident, raking, and transmitted light. Wavelength 

bands generated by a combination of filters on the camera and 
multiple light sources spanning from 254 nm in the ultraviolet 
(UV) to 1,000 nm in the infrared (IR) were used.24 

Near- infrared radiation—in the region of the electro-
magnetic spectrum between 700 and 1,000 nm—proved 
extremely useful for the purposes of this research. Near- 
infrared radiation is characterized by lower energy and 
higher wavelength than visible light and can penetrate many 
pigments commonly used in paintings, whereas it is absorbed 
by carbon- based substances, often employed in underdraw-
ings, and copper- based pigments. In reflected IR imaging,25 

FIGURE 6. Folio 6b, the Gulistan of Sa‘di, F1998.5.6. Discoloration 
on the reverse of Sa‘di in the Rose Garden by Govardhan. The image 
has been rotated horizontally for the sake of comparison.

FIGURE 7. Folio 7b, the Gulistan of Sa‘di, F1998.5.7. Folio 7b 
shows water stains in the calligraphy section, as well as in the upper 
right corner of the borders. These stains are not contemporaneous; 
rather, they were caused by two separate water incidents that oc-
curred at different points in time.
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each painting was illuminated from the front with a halogen 
lamp,26 and the near- infrared radiation reflected back from 
the surface was captured with the camera outfitted with a 
1,000 nm long- pass filter.

Transmitted IR imaging was the technique that yielded 
the most information. Operating in a way very similar to re-
flected IR imaging, the camera captures the near- infrared ra-
diation transmitted through a painting illuminated from the 
back rather than from the front.

The VSC 6000 also has the ability to produce UVA- 
induced visible fluorescence, a phenomenon which occurs 
when a material absorbs radiation in the region of the electro-
magnetic spectrum between 315 and 400 nm and reemits it 
in the visible region. This technique corroborated some of the 
findings obtained with IR radiation by providing information 
about pigment distribution in the various paint layers. For 
example, Indian yellow and madder lake, two organic pig-
ments frequently found in Mughal art, can fluoresce strongly 
when irradiated with a UVA source, whereas copper- based 
pigments absorb the radiation and thus appear dark under 
the same conditions.

Selected areas of the paintings were also more closely in-
vestigated with multispectral imaging. By using broadband 
illumination27 and a 40 nm band- pass filter28 while moving in 

steps of a few nanometers, an image may be acquired wherein 
each pixel can represent any region of the spectrum between 
400 and 1,000 nm.

In addition to the multispectral imaging, computed ra-
diography (CR)29 using a GE Inspection Technologies ISO-
VOLT Titan X- ray source and GE Rhythm detection system 
was performed on the paintings in the Department of Conser-
vation and Scientific Research of the Freer Gallery of Art and 
Arthur M. Sackler Gallery.30 Although X- rays can penetrate 
through many paint layers, they are absorbed by elements 
with a high atomic number, such as lead and other heavy met-
als. Therefore, areas painted with white lead, red lead, gold, 
and similarly dense substances appear lighter in color. The 
level of penetration is also a function of the thickness of the 
layer; thus, areas that are more thickly painted appear lighter 
than areas painted sparingly with the same material.

Once the imaging campaign was completed, the images 
obtained from each artwork were overlapped using a raster 
graphic editor (Adobe Photoshop), and sections of vestigial 
paint, which could be identified with the various techniques, 
were digitally traced on an overlay. Areas of the Mughal il-
lustrations where the presence of a preexisting pictorial layer 
had been positively identified were then analyzed with X- ray 
fluorescence spectroscopy (XRF),31 a noninvasive elemental 

FIGURE 8. Elisabetta Polidori performs multispectral imaging of one of the Freer’s Gulistan paintings 
at the National Postal Museum.
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technique that reveals the presence, in a material, of chemi-
cal elements with medium and high atomic numbers. The 
outline produced in Photoshop was essential to accurately 
locate vestigial areas in relation to the Mughal compositions 
(Figure 9). Interpretation of the results from this spectro-
scopic analysis was complicated by the fact that Persian and 
Mughal painting materials are inherently similar. Therefore, 
the presence of vestigial paint could be confirmed from an 
analytical standpoint only when the chemical elements de-
tected by the instrument were clearly inconsistent with the 
estimated composition of the paint visible on the surface. 
For example, in The Prophet and the Persian Physician at-
tributed to Abid (folio 46b), XRF measurements on the light 

green paint just below the Prophet figure detected copper, 
lead, and mercury. The first two elements are consistent with 
a copper- based green pigment mixed with white lead. Mer-
cury, however, is typically associated with either vermillion 
or cinnabar, both red mercuric sulfides. Given that no red 
pigment is visible in this area, its presence in an underlying 
paint layer must be assumed.

Additional information was gathered from areas of off-
set paint visible on the pages that used to face the paintings 
when they were still bound in the text block.32 This offset 
does not match the Mughal paintings and therefore must have 
originated from the earlier depictions (Figures 10, 11). Even 
though their extent varies considerably, these areas of paint 
offset provide interesting information about the original pal-
ette and, in the case of the folio that used to face Galen Watch-
ing a Dispute, offer a glimpse of the original composition.

Finally, information obtained from visual examination, 
the imaging campaign, and scientific analyses was combined 
in Photoshop, leading to the digital reconstruction of sections 
of the original paintings. Although based on a scientific in-
vestigation, the interpretation of such information remains to 
some extent subjective. These reconstructions should there-
fore be seen as tools to further the research, rather than its 
end point.

Results

The findings from imaging and analysis of all six paint-
ings will be presented here, although the techniques that 
yielded no meaningful results will be omitted. With the ex-
ception of The Prophet and the Persian Physician (folio 46b), 
residues of preexisting paintings underneath the visible ones 
seem rather scant. It is important to note that the practice 
of repainting was common in Mughal times, and preexisting 
illustrations could be intentionally wiped off, scraped, or oth-
erwise removed to accommodate new compositions.33

The examination of Sa‘di in the Rose Garden by Gov-
ardhan (folio 6a) led to the discovery of very interesting in-
formation (Figure 12). Computed radiography revealed the 
presence of a kneeling figure with extended arms (Figure 13) 
beneath Sa‘di’s companion on the left- hand side of the com-
position. This area appears red in transmitted visible light, 
as does an object—likely a turban—located to the left of 
the head of Sa‘di. In reflected IR the tree on the left appears 
thicker, and the base of a second, shorter shrub can be iden-
tified in the upper right quadrant (Figure 14). Even though 
the information is not exhaustive, the sections of the earlier 
painting that could be reconstructed appear remarkably dif-
ferent from the Mughal composition (Figure 15).

In The Prophet and the Persian Physician attributed to 
Abid (folio 46b), large areas of underlying paint are visible 
through the losses of the uppermost layer, particularly in the 
blue background of the architecture, in the doorway on the 
right- hand side of the composition, and in the light green 

FIGURE 9. A Prince Riding on folio 65a of the Gulistan of Sa‘di, 
F1998.5.65. The tracing of original paint (in red) found through im-
aging was digitally overlapped on the painting by Balchand in prepa-
ration for XRF analysis.
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FIGURE 10. Galen Watching a Dispute by Payag on folio 60b of the Gulistan of 
Sa‘di, F1998.5.60.
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FIGURE 11. Folio 61a, the Gulistan of Sa‘di, F1998.5.61. The paint on this page does 
not match the color of the pigments or the shape of the figures of the painting on the 
facing page (Galen Watching a Dispute) and therefore must have transferred from the 
original illustration.
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area in the foreground (Figure 16). Examination with trans-
mitted IR radiation uncovered a dark outline in the lower 
right quadrant of the image suggestive of a kneeling figure 
and a footstool in the lower center (Figure 17). As previously 
mentioned, XRF measurements in this area revealed mercury, 
gold, and silver, along with the more predictable presence of 
copper and lead. Further examination with a combination of 
transmitted visible and transmitted IR radiation uncovered 
an orange background with red geometrical patterns dotted 

with green stars. By digitally combining all this information 
in Photoshop, it was possible to reconstruct areas of the ear-
lier painting (Figure 18).

Vestiges of the Timurid original under Galen Watching 
a Dispute (folio 60b) by Payag were rather difficult to detect 
(Figure 19). A head and a drapery are visible in the com-
puted radiograph to the left of the figure of Galen (Figure 
20), in the upper right quadrant of the image. The size of 

FIGURE 13. The computed radiograph of Sa‘di in the Rose Garden 
reveals a kneeling figure on the left, which does not appear in the 
current painting.

FIGURE 12. Sa‘di in the Rose Garden by Govardhan on folio 6a of 
the Gulistan of Sa‘di, F1998.5.6.
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these details, coupled with the extent of the discoloration on 
the opposite side of the painting and the distribution of paint 
offset on folio 61a, suggests much larger figures than the 
ones in the Mughal version. Transmitted IR revealed that the 
profile of the mountain was originally lower and ran unin-
terruptedly across the image (Figure 21), whereas XRF mea-
surements above this region identified the presence of gold, 
indicating that the sky area was previously gilded. The digital 

representation obtained appears notably different from the 
Mughal illustration (Figure 22).

In the case of A Prince Riding by Balchand (folio 65a), 
the discoloration on the painting’s reverse once again hints 
at larger earlier figures (Figures 23, 24). Examination with 
transmitted IR confirmed this hypothesis by revealing with 
striking clarity the torso and headpiece of the preexisting 
prince (Figure 25). The XRF measurements performed in 
these areas led to the identification of both gold and silver 

FIGURE 15. Digital reconstruction of sections of the earlier painting 
underneath Sa‘di in the Rose Garden.

FIGURE 14. The reflected IR image of Sa‘di in the Rose Garden 
shows that the tree on the left was originally thicker and that there 
was a second, shorter shrub in the upper right.
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FIGURE 16. The Prophet and the Persian Physician by Abid on folio 46b of the Gulistan of Sa‘di, F1998.5.46.



n u m b e r  8   •   15

on the headpiece and arsenic in the central region of the 
vest, suggesting the use of orpiment; gold was again de-
tected in the sky. Reflected IR revealed the presence of a 
third headpiece related to the figure of the prince: a turban 
with feathers very similar in iconography to the one in the 
Mughal painting and located slightly to the left of it (Figure 
26). Given its close resemblance to the visible paint layer, 
this element is not part of the original painting, but it should 
be dated at a later time. 

Additional information was obtained with computed 
radiography. Specifically, a much sturdier tree trunk was de-
picted on the left- hand side of the composition in lieu of the 
Mughal shrub, and the horse was taller and had a more static 
stance, with both front legs firmly planted (Figure 27). The 
lying figure also appeared larger, as well as more horizontal, 
and paint offset on folio 66a suggests that it was dressed in 

blue. By combining this information it was possible to digi-
tally generate a hypothetical representation of the painting 
underneath the work by Balchand (Figure 28). 

The Qazi of Hamadan in a Drunken State (folio 74a) by 
Lalchand is the only painting executed on a secondary layer 
of paper that was pasted overall on the original folio, most 
likely to provide strength to a support that already in Mughal 
time must have become brittle and degraded (Figures 29, 30). 
Staining on the reverse side of the painting and results from 
the imaging techniques again indicate a larger scale of the 
original figures, which were arranged in a fashion similar to 

FIGURE 17. The transmitted IR image of The Prophet and the Per-
sian Physician revealed a dark outline in the lower right suggestive of 
a kneeling figure, a footstool in the lower center, and a background 
dotted with stars.

FIGURE 18. Digital reconstruction of sections of the earlier painting 
underneath The Prophet and the Persian Physician.
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the Mughal version. An elaborate headpiece, probably be-
longing to the Timurid version of the sultan, is distinguishable 
in the top center of the composition in the computed radio-
graph (Figure 31). According to targeted XRF measurements, 
this element was executed in both gold and silver. Surpris-
ingly, a second profile was revealed by computed radiography 
to the left of the head of the Mughal sultan; it appears to 
be unrelated to the mentioned headpiece, indicating the pres-
ence of two distinct versions of the sultan below the visible 

one: an earlier version of much larger size and a second ver-
sion very similar in iconography to the Mughal painting. An 
arm extended toward the center of the folio could belong to 
either one of such versions. Finally, a candle, a plate, and a 
toppled wine vessel are clearly visible in the central region of 
the painting in the computed radiograph. In this case as well, 
the revealed information was used to produce a tentative rep-
resentation of the earlier painting (Figure 32).

FIGURE 20. The computed radiograph of Galen Watching a Dis-
pute shows a head and a drapery to the left of the figure of Galen (the 
figure in the upper right).

FIGURE 19. Galen Watching a Dispute by Payag on folio 60b of the 
Gulistan of Sa‘di, F1998.5.60.
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Examination of Sa‘di’s Companion Frightened by the 
Tribes from the Hills by Murad (folio 85b) also led to in-
triguing discoveries. The outline of the earlier versions of 
Sa‘di and his companion is clearly discernible on the paint-
ing’s reverse (Figures 33, 34). The presence of small areas of 
discoloration throughout the folio suggests that the moun-
tain was originally interspersed with mounds of grass, a 
common pictorial feature in the Timurid time period. Such 

spots are also visible in areas of paper on the recto corre-
sponding to the two tribesmen. It seems unlikely that sec-
ondary compositional elements such as these bushes would 
have been painted before the figures. Instead, it seems more 
plausible that these figures either were not included in the 
first composition or were depicted in a different location. A 
possible answer comes from the transmitted IR image; here, 
the profile of the mountain appears lower, and the upper 
quadrants are filled with two rounded shapes. It is tempt-
ing to interpret these shapes as figures peering at the scene 
in the foreground, an iconography common in the Timurid 
time period. Examination with transmitted IR revealed fur-
ther differences from the paint layer visible in this region; 

FIGURE 22. Digital reconstruction of sections of the earlier painting 
underneath Galen Watching a Dispute.

FIGURE 21. The transmitted IR image of Galen Watching a Dispute 
reveals that the profile of the mountain was originally lower and ran 
uninterruptedly across the image.
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FIGURE 23. A Prince Riding by Balchand on folio 65a of the  Gulistan of Sa‘di, F1998.5.65.
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FIGURE 24. Folio 65b, the Gulistan of Sa‘di, F1998.5.65. Dis coloration on the re-
verse of the painting by Balchand shows the larger figure on a horse. The image has 
been rotated horizontally for the sake of comparison.
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namely, the savage in the top center seems to wear a turban 
and a long piece of garment reaching to just above the knee, 
whereas his companion seems to hold a sword rather than 
a stick (Figure 35). Considering the overall similarity to the 
current composition, it seems appropriate to place this ad-
ditional intervention chronologically closer to the Mughal 
rather than the Timurid painting. Results from XRF mea-
surements in the region in the center top indicate that the 
sky was painted in gold and silver. Like for the previous 

illustrations, evidence of original paint was digitally com-
bined, producing an image notably different from the visible 
one (Figure 36).

discussion

Given the novel and complex nature of the information 
obtained on the Freer Gulistan, the discussion is organized 
in three sections. The first section focuses on the stylistic fea-
tures of the original illustrations. The second section centers 
on the number of paintings present in the Gulistan before the 
Mughal intervention. The final section is about the discovery 
of an additional vestigial paint layer very closely related to 
the Mughal illustrations in three paintings.

First, the stylistic features of the original illustrations 
were likely executed shortly after the text was copied in 
1468. There are two main differences between the original 
and the visible paintings. The elemental analyses performed 
indicate that in half of the earlier compositions, the sky was 
golden, rather than blue. The application of gold paint or 
leaf in the sky is a common artistic convention in Islamic art 
and cannot be used to narrow down the execution from a 
chronological or geographical standpoint. The second, and 
more significant, difference is the larger size of the original 
figures, which, when visible, cover the majority of the avail-
able paper surface. This stylistic trait is unusual for Timurid 
paintings made in Herāt in the second half of the fifteenth 

FIGURE 25. The transmitted IR image of A Prince Riding reveals 
with striking clarity the torso and headpiece of the preexisting prince.

FIGURE 26. A detail from the reflected IR image of A Prince Riding 
reveals a large preexisting headpiece as well as feathers on a turban 
slightly to the left of the smaller one in the existing painting.
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century.34 As Sultan ‘Ali Mashhadi completed the Gulistan 
under the reign of Abu Sa‘id, Abolala Soudavar has pro-
posed that these earlier compositions might have been exe-
cuted by Mansur, one of the ruler’s court painters in Herāt.35 
Unfortunately, the art historical investigation is hindered 
by the scarcity of surviving examples from the reign of Abu 

Sa‘id to compare with the vestigial paint layers of the Freer 
Gulistan, and only one work has been attributed to Mansur 
so far, The Coronation of Sultan Husayn Mirza (Figure 37). 
However, the large size of the earlier figures in the Gulistan 
differs considerably from the style of this painting, which 
is characterized by a heightened taste for miniaturization. 
Comparison with the small scale of the figures in another 
illustration attributed to the son of Mansur, Shah- Mozaffar, 
is possibly even more striking (Figure 38).36 It belongs to 

FIGURE 28. Digital reconstruction of sections of the earlier painting 
underneath A Prince Riding.

FIGURE 27. The computed radiograph of A Prince Riding shows 
the tree trunk at the left was taller and thicker and that the horse was 
larger and had both front legs firmly planted on the ground.
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another Gulistan, executed 20 years later and also copied in 
Herāt by Sultan ‘Ali Mashhadi.

The original Gulistan paintings recall instead earlier 
Timurid works from Shiraz executed under the governor-
ates of Ibrahim Sultan (reigned 1423–1435) and his son Abd 
Allah (reigned 1435–1447), such as Timur Hunting, dated 
1436 (Figure 39), from a Zafarnama (Book of Victories) of 
Sharaf al- Din Ali Yazdi, and the paintings in the so- called 
Ibrahim Sultan Anthology in the Museum für Islamische 

Kunst, Staatliche Museen zu Berlin (accession number 
I. 4628). They also bring to mind some contemporary Turk-
man images produced in western Iran (Figures 40, 41).37

A substantiated interpretation of these stylistic features 
is still not possible as information about the preexisting 
paintings remains too scarce. However, Simon Rettig has sug-
gested that the earlier illustrations may be by an artist who 

FIGURE 29. The Qazi of Hamadan in a Drunken State by Lalchand 
on folio 74a of the Gulistan of Sa‘di, F1998.5.74.

FIGURE 30. Folio 74b, the Gulistan of Sa‘di, F1998.5.74. Dis-
coloration on the reverse of the painting by Lalchand shows the 
figures from the earlier painting. The image has been rotated hori-
zontally for the sake of comparison.
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trained or actually worked in western Iran—more specifi-
cally, in Shiraz, the capital of Fars, which was at the time one 
of the main centers for manuscript production, or in Yazd, 
where during the late fifteenth century several manuscripts 
containing paintings with large figures were executed.38 

Following the death of Timurid ruler Shahrukh in 1447, 
the western region of the Timurid Empire fell under the rule 
of the Turkman Qara Qoyunlu dynasty,39 with its capital at 

Tabriz. The dynasty further extended its dominion to Shiraz 
and southern and eastern Iran from 1453 to 1467. Under 
the reign of Sultan Jahan Shah (reigned 1439–1467) and 
his son Pir Budaq, who was first governor of Shiraz until 
1460 and then of Baghdad, the arts of the book flourished:40 
Pir Budaq indeed gathered around him numerous peripa-
tetic practitioners of the arts of the book, who followed him 
from Shiraz to Baghdad. The death of Pir Budaq in 1466 
signaled the decline of Baghdad as an important center of 
manuscript production, forcing artists to migrate to other 
regions of Iran in search of new patrons. As one of the most 
highly refined fifteenth- century cultural centers, Herāt may 
certainly have attracted many western Iranian artists, and it 
seems possible that the earlier illustrations in the Gulistan 
were executed at this juncture. Documentary information 
related to artists of the book moving from western Iran 

FIGURE 31. The computed radiograph of The Qazi of Hamadan 
in a Drunken State reveals a turban on the sleeping figure as well as 
a candle, plate, and toppled wine vessel from the original painting.

FIGURE 32. Digital reconstruction of sections of the earlier painting 
underneath The Qazi of Hamadan in a Drunken State.
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to Herāt between 1450 and 1500 is currently lacking, and 
the original paintings in the Freer Gulistan might represent 
evidence of such a phenomenon. Contrasting sharply with 
paintings by Behzad, they also seem to point to the existence 
of several levels of production in Herāt under Abu Sa‘id and 
Sultan Husayn.

Second, as previously mentioned, upon receiving it in 
1568, Mun‘im Khan described the manuscript as having five 
illustrations, yet vestigial paint was discovered underneath all 

six paintings. Either we assume that he committed a mistake 
and accounted for one less painting than what was actually 
present in the volume, or the book was left unfinished in 
Timurid time and was completed with a sixth image some-
time between 1568 and 1645. Although there is still no con-
clusive evidence to determine which composition was added 
at a later date, the available information points to the image 

FIGURE 34. Folio 85a, the Gulistan of Sa‘di, F1998.5.85. Discolor-
ation on the reverse of the painting by Murad reveals the outlines of 
the larger original figures. The image has been rotated horizontally 
for the sake of comparison.

FIGURE 33. Sa‘di’s Companion Frightened by the Tribes from the 
Hills by Murad on folio 85b of the Gulistan of Sa‘di, F1998.5.85.
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under Govardhan’s painting (folio 6a). There is no sign in 
the underlying paint layer of the large figures that character-
ize the other earlier depictions. Rather, the figure of Sa‘di’s 
companion visible in the computed radiograph seems well 
proportioned compared to the overall size of the image. The 
original painting under The Prophet and the Persian Physi-
cian (folio 46b) also lacks evidence of preexisting large fig-
ures. However, the decoration of the architecture, consisting 
of green stars on an orange and red background, was a com-
mon design for tiles in Iran, suggesting it was part of the 
original paint layer.

In summary, it seems plausible that sometime after 1568 
the pictorial cycle was completed with the execution of a 
painting on folio 6a and that this painting was then covered 
by Govardhan with an image of Sa‘di in the Rose Garden 
circa 1645, at the same time the other five compositions were 
repainted by artists of the court of Shah Jahan.

Third, three paintings contained an additional vestigial 
paint layer very closely related to the Mughal illustrations, 
namely, the turban discovered to the left of the headpiece of 
the prince in folio 65b, the profile of the sultan in The Qazi 
of Hamadan in a Drunken State (folio 74a), and the different 

FIGURE 36. Digital reconstruction of sections of the earlier paint-
ing underneath Sa‘di’s Companion Frightened by the Tribes from 
the Hills.

FIGURE 35. Sa‘di’s Companion Frightened by the Tribes from the 
Hills, the Gulistan of Sa‘di. (Top) Detail in incident visible light. 
(Bottom) Detail in transmitted IR light.
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FIGURE 37. The Coronation of Sultan Husayn Mirza, attributed to Mansur. Historic Iran 
(present- day Afghanistan), Herāt, Timurid dynasty, circa 1469. Opaque watercolor, ink, and 
gold on paper. Arthur M. Sackler Gallery, Smithsonian Institution, Art and History Collec-
tion, LTS1995.2.26.
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FIGURE 38. The Two Wrestlers, attributed to Shah- Mozaffar, from a Gulistan of Sa‘di. Historic Iran 
(present- day Afghanistan), Herāt, Timurid dynasty, circa 1486. Opaque watercolor, ink, and gold on 
paper. Arthur M. Sackler Gallery, Smithsonian Institution, Art and History Collection, LTS1995.2.31.
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FIGURE 39. Timur Hunting, from a Zafarnama (Book of Victories) of Sharaf al- Din Ali Yazdi. 
Iran, Shiraz, Timurid dynasty, circa 1436. Opaque watercolor, ink, and gold on paper. Ar-
thur M. Sackler Gallery, Smithsonian Institution, Art and History Collection, LTS1995.2.17.
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FIGURE 40. Folio from a Shahnama (Book of Kings) of Firdawsi. Iran, Gilan, Aq Qoyunlu dynasty, Turkmen period, 
1493–1494. Opaque watercolor, ink, and gold on paper. Arthur M. Sackler Gallery, Smithsonian Institution, Henri Vever 
Collection, S1986.172.
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FIGURE 41. Folio from Mihr u Mushtari (The Sun and Jupiter) of ‘Assar. Iran, Shiraz, Aq 
Qoyunlu dynasty, Turkmen period, 1477. Opaque watercolor, ink, and gold on paper. Freer 
Gallery of Art, Smithsonian Institution, F1949.3.
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attributes displayed by the figures in the central region of Sa‘di’s 
Companion Frightened by the Tribes from the Hills (folio 85b). 
Although these details might be pentimenti, or sections of a 
preparatory drawing, they could also indicate another interme-
diate phase of repainting, possibly contemporary with the first 
version of Sa‘di in the Rose Garden. More research is needed 
before a well- informed theory can be proposed.

CONCLUSIONS

Results from the examination and analyses add to the 
sheer beauty and complexity of the Freer’s Gulistan of Sa‘di, 
a masterpiece of the Islamic arts of literature, calligraphy, and 
painting. The research led to the following discoveries:

• Earlier depictions were present before the execution of 
the visible pictorial cycle in Mughal time, but their rem-
nants seem scarce.

• The uncommonly large size of the figures in at least four of 
the earlier paintings points to an artist from western Iran.

• The presence of previous paint layers underneath all six 
paintings, rather than only five, adds an important work-

ing phase to the history of the Gulistan whose implica-
tions are yet to be fully understood.

• Additional changes in composition were revealed during ex-
amination, suggesting the existence of more phases in the ex-
ecution of the paintings than what was previously thought.

From a technical standpoint, multispectral imaging tech-
nology was successful in revealing hidden paint layers under 
the visible Gulistan illustrations; among the implemented tech-
niques, transmitted IR imaging proved particularly insightful.

Given the layered structure of the paintings and the in-
herent similarity between materials used in Timurid and 
Mughal times, interpreting results from both imaging and 
analytical techniques proved challenging. The ability to ex-
amine the objects under multiple wavelengths, coupled with 
computed radiography and a targeted use of XRF, made it 
possible to overcome these limitations and formulate a tenta-
tive chronology.

The examination and analysis of the Freer Gulistan have 
provided insights into its creation and subsequent history, 
and hopefully, continued collaborative research by curators, 
conservators, and scientists will further enrich our under-
standing of these still elusive paintings.
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Circa 1209–1210  Poet and prose writer Shaikh Sa‘di Shirazi is born in Shiraz
1258 Sa‘di finishes writing the Gulistan in Shiraz
1451–1469 Reign of Timurid ruler Sultan Abu Sa‘id Mirza
1468  Calligrapher Sultan ‘Ali Mashhadi completes a copy of the  

  Gulistan by Sa‘di in Herāt. At least five paintings are added 
to the Gulistan shortly after, perhaps by painters from 
Western Iran

Between 1468 Water damage occurs and remains visible as staining within 
 and 1540   the paintings and text
1469  Timurid ruler Sultan Abu Sa‘id is defeated by Uzun Hasan,  

  the Aq Qoyunlu Turkman ruler of western Iran, and shortly 
afterward is killed

1524–1576 Reign of the Safavid ruler Shah Tahmasp
1540s  Borders attributed to painter Aqa Mirak are added to the  

  manuscript
1544  Mughal emperor Humayun in exile at the Safavid court of  

  Shah Tahmasp
1556–1605 Reign of the Mughal emperor Akbar the Great
1568  Akbar donates the Gulistan to his commander in chief,  

  Mun’im Khan, who described it as having five paintings
Between 1568 Possibly, a sixth painting is added to the Gulistan on folio 6a 
 and circa 1645    underneath the painting Sa‘di in the Rose Garden by 

 Govardhan
1605–1627  Reign of the Mughal ruler Shah Jahangir. The Gulistan returns  

 to the Royal collection.
1628–1658 Reign of the Mughal ruler Shah Jahan
1644  Alleged fire breaks out in the royal palace, damaging the  

  Gulistan, however the damage is only found in the borders.
Circa 1645  Execution of six paintings over the preexisting ones by the  

  leading artists of the court of Shah Jahan: Abid, Payag, 
Balchand, Lalchand, Murad, and Govardhan
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