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Papers presented during the Book and Paper Group Session, AIC’s 
49th Virtual Annual Meeting, May 10-June 25, 2021


artworks such as stone or brick relief from a 3D sculptural relief 
to 2D paper creates an image of surface features for a more 
accessible study. Other 3D materials can also be rubbed on the 
paper surface, such as wooden, bamboo, ivory, porcelain, stele, 
and bronze. The 2D image records the incised patterns. After 
rubbing the paper over the hard surface of the relief and into 
incised areas, ink or pigment is deposited on the surface and 
edges of the objects, leaving incised areas uninked. This tech-
nique, along with seal carving, which produces mirror images 
of the object, has more than 1000 years of history.


There are three distinctive styles of rubbings: the Crow-
Gold (Wu-Jin Ta), Cicada-Wing (Chan-Yi Ta), and Whole-Shape 
(Quan-Xing ta) (Lia, Zhang, and Belle 2020). The Crow-Gold 
style has darker inking, reminiscent of a crow’s wings and 
glory, whereas the Cicada-Wing style has lighter inking like a 
cicada’s delicate wings. The Whole-Shape style composites all 
elements of the objects in three dimensions. These three styles 
are usually applied to smaller objects and created on a smooth 
surface. However, surfaces can be rough and uneven due to the 


Transforming Artworks from 3D to 2D Case Study: Treating Two Sets of 


Monumental Ink Rubbings in the Cleveland Museum of Art


introduction


In the summer of 2019, Dr. Fletcher Coleman, an Eastern Asian 
art assistant professor at the University of Texas, contacted the 
Cleveland Museum of Art (CMA) regarding research he had 
been doing on the museum’s ink rubbings of the Longmen 
cave reliefs. When these ink rubbings were requested for a 
review, they were found in poor condition due to the inad-
equate storage environment. The museum had not been aware 
of their condition until they were retrieved from storage last 
year. According to records, these two monumental rubbings 
were first shown at the opening of the CMA in 1916, and they 
had not been on display for almost a century since then (fig. 1).


The conservation projects at the CMA are usually coor-
dinated with the rotation of special exhibitions. Therefore, 
a conservation project to treat these two monumental rub-
bings was proposed after the Chinese art curator Clarissa von 
Spee at the CMA initiated the exhibition From Caves to Tombs: 
Chinese Pictorial Rubbings from Stone Reliefs at the CMA (note 1).  
The exhibit explored the tradition of making and mount-
ing ink rubbings from stone reliefs, practiced in China. Ink 
rubbing is the pioneer of typography. The earliest existing 
Chinese ink rubbing, Wen-Quan Ming, by the Tang emperor 
can be traced back to the Tang dynasty (627–649) (Liu 1986).


ink rubbing practice


Ink rubbings in Western society may sometimes be under-
appreciated, as the rubbings, taken directly from the stone’s 
carved surface, are considered a copy of the object rather than 
an original object (Catcher 2014). However, ink rubbings in 
East Asian art history play an essential role as primary sources 
and study materials by transferring images or inscriptions from 
an inorganic to an organic substrate. Before high-resolution 
color photography was available, life-size rubbings were taken 
from ancient sites and cultural relics in China. Transforming 


Fig. 1. Photo of Binyang Central Cave Imperial Procession Rubbings 
Inaugural loan exhibition, Chinese art (Gallery XIII), The Cleveland 
Museum of Art, 1916, Cleveland Museum of Art Archives (Negative 
1916-00268).
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Xuan paper is made of a mixture of sandalwood and straw 
fiber; it is the substrate on which the ink rubbings will be 
made. It can be used in two ways to retrieve the images. 
One technique starts with dry paper that is adhered to the 
stone relief. The paper is then tamped into the engravings 
on the stone relief. Another technique requires the paper to 
be moistened and tamped into the engravings without any  
adhesive. When the paper is peeled off from the stone relief 
(fig. 5), the engraved areas come out white after the ink rub-
bing, whereas everything else is black or pigmented.


Bletilla or baiji is a traditional Chinese medicine herb used 
as an adhesive for making rubbings. The dry root of Bletilla 
is soaked in water for a day to extract this adhesive before 
using. The clear and yellowish extract is brushed evenly to 
the surface of stone relief before the xuan paper is spread 
over. Bletilla extract temporarily adheres the xuan paper to 
the surface of stone relief when making larger rubbings. It 
can be substituted for water in smaller rubbings. For modern 


sculptures becoming weathered throughout the years. Most of 
the texture in ink rubbings would be among those three styles. 
A large rubbing is usually executed on outdoor metals or stone 
reliefs, and this transformation from three to two dimensions 
can be duplicated as needed. The purpose of “copying” rub-
bings is to promote showing, educating, and displaying of 
these objects to the public, especially for the huge sculptures in 
remote regions. However, the result of this “copying” function 
varies depending on the makers, time of making, techniques, 
materials, tools, the weather, and how much the paper has been 
moistened prior to making the copy. There are, therefore, no 
identical copies even when the rubbings have been taken from 
the same objects. 


Understanding rubbing practice is essential and helpful 
for treating Chinese ink rubbings. Common rendering mate-
rials and tools are xuan paper, Bletilla (fig. 2), ink, dabbers 
(fig. 3), and brushes (fig. 4), among others.


Fig. 2. Blettila.


Fig. 3. Dabbers, ta bao.


Fig. 4. Brushes include a smoothing brush and a temping brush.


Fig. 5. The paper is peeled off from the stone relief.
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practice, the author has been using a mixture of water and 
methyl cellulose as an alternative adhesive, as Bletilla can dis-
color the surface of the stone relief.


Ink sticks are made of a mixture of soot and animal glue. Ink 
is ground and dissolved into water on the surface of a flat stone, 
called Ink Stone, yantai. Dabbers, ta bao, made of cotton or silk 


Fig. 6. Big dabbers.


Fig. 7. Smoothing brush.


Fig. 8. Tamping brush.


cloth stuffed with cotton, are then dipped into the inky liquid. 
Dabbers are usually shaped like baozi, Chinese buns, or garlic. 
The sizes of dabbers vary according to the size and material of 
the surface relief. The shaped dabber must be stuffed evenly to 
create the flat and solid bottom/base necessary for a successful 
rubbing (fig. 6).


Brushes include the smoothing brush (fig. 7) and tamp-
ing brush (fig. 8). The former is applied after xuan paper is 
aligned and leveled out onto the stone relief. Various sizes of 
the tamping brushes are used to gently tamp the xuan paper 
onto the stone relief to ensure the paper has adhered well to 
the surface of the stone relief. 


description and examination of two 
monumental rubbings


The two rubbings, titled Rubbing of Imperial Procession with 
Emperor and Empress (figs. 9, 10), were acquired by the CMA 
in 1916. Their dimensions are as big as 203  386 cm over-
all. There are about 20 figures in each rubbing. The stone 
reliefs had been found in Central Binyang Cave, Longmen, 


Fig. 9. Rubbing of Imperial Procession with Emperor, taken from 
Northern Wei dynasty (386–534) Central Binyang Cave, Longmen, 
Henan province. 
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Henan province, China, dating to the Northern Wei dynasty 
(386–534). The stone relief Procession with Emperor is currently 
at New York’s Metropolitan Museum of Art (fig. 11), and the 
stone relief Procession with Empress is at Kansas City’s Nelson-
Atkins Museum of Art (fig. 12). Many fragments of the relief 
were pieced together in several restoration projects at the 
Nelson-Atkins Museum of Art (Coleman 2020b). As the two 
rubbings at the CMA were executed approximately between 
1900 and 1915 according to Coleman (note 2), they were made 
before the actual stone reliefs were transported to the United 
States and are essential to the history of the stone reliefs.


Based on the ink texture, tone, and shapes of strokemarks 
on the CMA’s Rubbing of Imperial Procession with Emperor and 
Empress, it is suggested that the xuan paper was dabbed with 
ink while the aligned xuan paper was still wet. The relief sur-
face is textured, so the inked areas appear uneven, with dry 
and wet strokes (fig. 13). These should be considered part of 
history and an accurate record of the state of the reliefs when 
the ink rubbings had been done, as long as the rubbings are in 
good condition themselves. 


Fig. 10. Rubbing of Imperial Procession with Empress, taken from 
Northern Wei dynasty (386–534) Central Binyang Cave, Longmen, 
Henan province.


Fig. 11. Stone relief of Emperor Xiaowen and His Court, Northern Wei 
dynasty (386–534). Limestone with traces of pigment, 208.3  393.7 cm. 
From the east wall of the Binyang Central Cave, Longmen Grottoes, 
Henan Province, China. The Metropolitan Museum of Art, New York, 
Fletcher Fund, 1935 (35.146).


Fig. 12. Stone relief of Offering Procession of the Empress as Donor with 
Her Court as seen on display in 2018 at the Nelson-Atkins Museum of 
Art, Kansas City, Gallery 204.


Fig. 13. Ink on rubbings appeared uneven with dry and wet strokes.
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splits, and dust might have accrued during handling in a 
limited storing space (fig. 18). Dark moldy stains at the 


Like the traditional Chinese format of paintings and callig-
raphies, the rubbings are usually mounted as hanging scrolls, 
album leaves, handscrolls, horizontal hanging scrolls, and 
flat mounts. Some other formats, such as rolled or folded for 
larger rubbings, are also commonly seen. When the rubbing 
tradition reached Western society, they were usually mounted 
onto stretched canvas for display purposes (fig. 14). Although 
there is nothing wrong with this method, the rubbings should 
have been released from the stretcher for storage. 


The CMA rubbings were in poor condition, as they 
had remained on canvas stretchers since the opening exhi-
bition from more than 100 years ago. Although the xuan 
paper of the rubbings had been lined with sheets of stron-
ger long-fiber paper, the short-fiber xuan paper still lost 
flexibility after being stretched out for such a long term, 
becoming brittle with tears, losses, creasing, and yellow-
ing (figs. 15–17). It was also a challenge to move around 
stretched rubbings of such a large size. The tears, losses, 


Fig. 14. Western stretchered canvas for a display purpose.


Fig. 15. Tear.
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bottom section of the two rubbings indicate that the stor-
age area may have been flooded or had leaking water on 
the floor in the past (fig. 19). Yellowing lines caused by the  
acidic wooden stretchers were also visible on the rubbings 
(see fig. 17), despite the protective barrier of the lining paper 
between the rubbings and the stretchers (note 3). All of these 
issues showed that treatment was in need for the rubbings. 


The rubbings were photographed with normal, transmit-
ted, and raking light. Transmitted light was used to determine 
if there were any weak points or thinner areas in the rubbings. 
The recommendation is to reinforce thinner areas with strips 
or sheets of paper, depending on the size of the thin area. 
Raking light is often used to determine if the lining process 
is causing creasing in Chinese paintings, but not all creases 
that raking light reveals on ink rubbings should be flattened.


treatment steps 


Because of the rubbings’ dimensions, three people carried 
out this project in a larger studio at the CMA. The treatment 
steps are presented next.


Separating and Disassembling the Painting from the Stretcher
The lined rubbings were adhered along the perimeter 
of their backs to canvas on the wooden stretchers. It was 
decided to separate the rubbings along with the canvas from 
the wooden stretchers by trimming the canvas with scissors 


Fig. 19. Mold.


Fig. 18. Poor storing environment.


Fig. 16. Loss.


Fig. 17. Yellowing.
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the rubbings were all damp. The dirty water was then removed 
with a clean rolled towel. This step was repeated until the water 
wrung out from the towel appeared clean (fig. 23).


Remove the Old Lining on the Back
After the two large rubbings were washed, they were flipped 
over with a wide paper roller facing down. The strips of 
canvas on the edges and old lining sheets were carefully 
removed while the rubbings were still wet. Each sheet of old 
lining was measured as small as 15  11 in. An assumption 
is that lining a huge rubbing with smaller sheets would have 
been easier to handle (fig. 24).


Reline and Flatten the Rubbings on a Drying Board 
The first lining is the most important step among all mount-
ing steps. After removing the old lining sheets, the splitting 
and the misaligned areas were realigned (fig. 25). The rub-
bings were then lined with sheets of toned xuan paper. The 
toned paper was first dampened with water and gently folded 


along the four glued edges (fig. 20). Except for the edges 
of the canvas, which were still adhered to the back of the 
rubbings, the canvas was then removed from the rubbings. 
The wooden stretcher was well documented before being 
discarded.


Dry-Clean with Flour Dough
The methods of vacuuming and “flour dough” cleaning were 
conducted. After vacuuming the surface of the rubbings, a 
mixture of water and flour was kneaded and left to rest. The 
proportion of water with flour was determined by Zhihong 
Zhang’s experience. Before she retired from the Palace 
Museum in Beijing, she participated in a big conservation 
project of Juanqin zhai in Qianlong Garden. After resting, the 
kneaded dough was shaped to a strip and rolled on the surface 
of the rubbings to remove surface dirt. A spot test was carried 
out to test the stability of ink before this process, making sure 
the ink would not be picked up (figs. 21, 22).


Wash
The rubbings were washed with water after protective rayon 
paper was placed on the surface. A brush carrying water was 
introduced onto the surface. The process was repeated until 


Fig. 20. Separating and disassemble the painting from the stretcher.


Fig. 22. Dusty kneaded dough.


Fig. 21. Clean kneaded dough. 
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Fig. 24. Remove the old lining on the back.


Fig. 23. The rubbings were washed.
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in preparation for use. A thin layer of paste was applied two 
to three times onto the back of a rubbing until it was evenly 
pasted out (fig. 26). The premoistened toned xuan paper was 
then smoothed out onto the pasted back of the rubbing. The 
rubbing was air-dried facing down.


Reinforce Thinness and Creases to Compensate for the Thickness of 
the Rubbings
The thin areas were reinforced with a layer of xuan paper to 
compensate for the thickness. The creases were also rein-
forced with paper strips to avoid the risk of splitting in the 
future (fig. 27).


Prepare and Trim the Border Silk to Join to the Edges of the 
Rubbings
Plain silk was chosen instead of patterned silk for the border 
of the rubbings, as it created a well-balanced composition 
with the textured strokes of the rubbings. Plain silk was 
lined with xuan paper and paste and then air-dried. The 
lined silk was then colored with a brush and a mixture of 
traditional Chinese pigment and ink. Seven centimeters 
of silk strips were trimmed and joined to the edges of the 
rubbings. The ends of the silk strips were trimmed to a 45° 
angle at the corners.


Final Backing and Drying Process
Because the dimensions of the rubbings were so large, sheets 
of muslin were lined with paper as a final layer to create better 
support for the rubbings. Four sheets of lined muslin were 


Fig. 25. Re-aligned.


Fig. 26. Reline and flatten the rubbings.
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Fig. 27. Reinforce thinness and creases to compensate for the thickness of the rubbings.


Fig. 28. Final backing and drying process.
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creases in the rubbings after remounting as the xuan paper 
expands and shrinks after being peeled off from the relief 
stone during the rubbing process. As mentioned earlier, 
these creases were created during the rubbing procedure. 
To flatten the creases will cause distortion of the image 
or inscription, resulting in loss of authenticity of the 
rubbings. The conservation project was completed suc-
cessfully in eight months. The yellowing stains were much 
reduced, and the torn areas were reinforced and lined. The 
rubbings can be on display safely and should be taken off 
the wooden stretchers after a six-month display. Each rub-
bing executed from the same stone relief might record the 
same images or inscriptions; however, the ink is absorbed 
into the xuan paper differently. Similar to the concept of 
a print, ink rubbings are a copy of a 3D object, so there 
can be many rubbings from the same object. Despite being 
copies, each rubbing is unique and executed differently, so 
they should be treasured for their aesthetic value and their 
connection to their original objects.
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notes


1. The exhibition was proposed for display in June 2021 for six months 
in the Chinese Gallery at the CMA.
2. Interview with Dr. Fletcher Coleman, 2021.


applied onto the back of the rubbings with paste and a brush. 
The lined rubbings were air-dried. The next day, the rubbings 
were lightly sprayed with water. The four edges were pasted, 
and a clean lab floor was used as a drying board for the rubbings  
(fig. 28).


Display
For temporary display of such large rubbings, a wooden stretcher 
filled with sheets of Verolite board was used to reduce weight  
(fig. 29). In addition, see the after treatments in figures 30 and 31.


conclusions


The rubbing technique comes from China, so some 
Chinese painting conservators tend to try and make them 
flat during the mounting process like with traditional 
Chinese paintings. It is important to know the rubbing 
process and understand that it is unavoidable to have 


Fig. 29. Display in the gallery at the CMA. Courtesy of David A. 
Brichford, The Cleveland Museum of Art.


Fig. 30. After treatment, Rubbing of Imperial Procession with Emperor. 
Courtesy of  David A. Brichford, The Cleveland Museum of Art.


Fig. 31. After treatment, Rubbing of Imperial Procession with Empress. 
Courtesy of A. Brichford, The Cleveland Museum of Art.
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Liu, Wing-Fong. 1986. Traditional Chinese Rubbing Techniques. 
Hong Kong: Urban Council.


sources of materials


Rubbing Tools
Guo Fang Brush
223 Chang’an West Rd. 
Datong District 
Taipei, Taiwan 10349
+886-2-2558-0437


IKA YI-HSIA HSIAO
Associate Conservator of Chinese Paintings
Cleveland Museum of Art
Cleveland, OH
ihsiao@clevelandart.org


3. The wooden stretcher was probably poplar. Further identification of 
wood has not yet been made.
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