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Standing Bodhisattva Case Study
Slide Notes


Slide 1
The proceeding case study presents a summary of the technical examination and conservation treatment of a Standing Bodhisattva from the collections of the Avery Library at Columbia University. 

Slide 2
The presentation introduces students to the complexity of Chinese polychrome wood sculpture, explores issues related to provenance, and demonstrates how instrumental analysis can unveil latent aspects related to the structure and material properties of material culture.

Slide 3
To begin, we review the condition of the sculpture.

Slide 4
And proceed to a selected summary of the technical examination.

Slide 5
The impact of the condition assessment and technical examination on the conservation treatment are then discussed.

Slide 6 — Condition Assesment (Title Slide)

Slide 7
These initial photographs of the sculpture demonstrate that the Standhing Bodhisattva has been carved in the round, painted, and gilded.

Slide 8
In order to clarify the condition issues posed by the sculpture, visual observations were translated into colored drawings. While much of the original paint and gold decoration has been preserved, there are extensive losses concentrated around the face and chest of the figure.

Slide 9
Looking more closely, we see a general darkening of the flesh tones. However, the upper torso and face have been selectively covered with an ocher color, creating a disjunction between the head and body of the sculpture.

Slide 10
Furthermore, the lower two-thirds of the sculpture have a significant build-up of what we can term as “soil.” This is absent from the face and neck of the Bodhisattva.


Slide 11
The absence of the soil layer probably corresponds with a prior cleaning campaign. It is hypothesized that a previous effort to remove the soil began with the head. However, upon realizing the fragility of the surface, the action was stopped, though not before damaging the polychromy. In order to mask the damage, an overpaint was applied over areas of mechanical abrasion; the unrelated ocher color has created a false sense of visual separation between the body and head of the sculpture

Slide 12—Technical Examination (Title Slide)
Ultimately, the initial condition assessment raised several issues: When was the sculpture manufactured? Why are there such heavy deposits of soil on the lower two-thirds of the sculpture? How did this layer form? Furthermore, why do the flesh tones appear so dark? To answer these questions, a cross-disciplinary approach was adopted that merged materials science with art history and conservation.

Slide 13
To begin, the construction of the sculpture was examined through x-radiography. The radiographs, unsurprisingly, indicate that the sculpture is carved from a single block of wood. Less than two feet in height, the intimate scale and streamlined stance of the Bodhisattva would have been easy to accommodate within a single block of wood. Nevertheless, an inclusion within the sculpture, visible in the radiograph, raises a question as to whether a decorative element, such as a mandorla, was once attached to the sculpture.

Slide 14
In the past, scholars have had to base attributions of Chinese Buddhist figures on stylistic analysis. This stems from the limited documentation that exists on the de-installation and sale of Buddhist icons during the nineteenth century. More recently, the application of technical art history to Chinese Buddhist wood sculptures has teased out an apparent correlation between wood species and region of production. Whereas willow, linden and poplar are identified with regions from Northern Manchuria to Shaanxi, paulownia grows more centrally, from the Yangzi River westward to Sichuan. Thus, sculptures from the Liao (907—1125 CE), Jin (1115—1234 CE) and Yuan (1271—1368 CE) dynasties are generally constructed from willow whereas statues attributed to the Sung are often carved from paulownia. 

The potential to secure the provenance of the Columbia University Bodhisattva warranted conducting wood identification on the sculpture. After discussing the cost-benefit of micro-sampling with Dr. Roberto Ferrari, Curator of Art Properties, permission was granted to obtain a sample for analysis. A discrete sample was taken from the base of the sculpture and mounted for microscopic examination. The location was selected based on several parameters: minimizing damage and loss of original material versus ease of sample extraction.

Slide 15
Although the structure has been slightly macerated due to the sampling location itself, the samples reveal winged and lozenge cells.

Slide 16
These are defining characteristics of Paulownia, a deciduous tree that grows in Central China and which has been closely related to wood sculpture of the Shanxi region

Slide 17
Use of paulownia was particularly prevalent during the Sung Dynasty (960-1279 CE). Thus, the results of the wood identification suggests that the sculpture may have been produced between the 10th - 13th centuries CE, thereby narrowing the possible region and period of production of the Standing Bodhisattva to the Sung Dynasty.

Slide 18
To better determine the original appearance of the polychrome schema, pigment identification was also conducted. After obtaining permission from Dr. Ferrari, dispersed and cross section samples were selected from strategic locations.

Traces of blue pigment in the hair were revealed by polarized light microscopy to be indigo.

Slide 19
In contrast, blue accents in the robes are painted with azurite. Ultimately, the range of pigments studied are consistent with materials available during the Sung dynasty. However, these results cannot prove that the sculpture originates from the Sung. They only serve to corroborate a manufacture date between the 10-13th centuries CE.

Slide 20
Returning to the flesh, the enigma of the darkened skin tones demanded an in-depth analysis of the paint layers.

Slide 21
Before sampling, x-ray fluorescence spectroscopy— a non-destructive analytical tool—was conducted to determine the elemental composition of the darkened flesh tones. In essence, XRF operates on the principle that elements from the Periodic Table will produce characteristic energies when excited by an external source. Applying low voltage radiation to a surface generates a spectrum that reflects the elements present in the analyzed area. Thus, as the composition of a surface varies, so too does the spectrum.

XRF analysis of the flesh tones indicates the presence of lead. Nevertheless, the spectra alone cannot resolve whether the layer is comprised of lead white or red lead. Thus, a cross section was warranted in order to clarify the stratigraphy of the paint layer.

Slide 22
Through the cross-section, it was immediately apparent that the flesh tones were comprised primarily of a white field with red pigment particles occasionally interspersed. The morphology and behavior of the red particles suggests that the pigment is vermilion, a mercury-based pigment. Thus, the lead signal detected by XRF likely corresponds to the white. 

Furthermore, under reflected light, the the paint layer that corresponds to the chest appears flesh toned rather than darkened. This observation suggests that the ruddy color visible to us on a macroscopic level is related to a deterioration process occurring at the interface between the surface and the environment.

Slide 23
To further clarify the elemental make-up of the surface, scanning electron microscopy / electron dispersive x-ray spectroscopy was used to analyze the cross-section. Here, the SEM / EDS analysis results have been represented as a false color image. In essence, false color images assign each element an arbitrary color. This allows the viewer to distinguish the various elements present within an image. Through the SEM / EDS data, we see two distinct layers in the cross-section— one lead rich corresponding to the skin, overlying an aluminum and sulfur rich ground. 

The presence of sulfur is critical in providing one explanation for the darkening phenomena. Sulfur, as it happens, can catalyze a deterioration reaction with lead.Thus, either the ground layer itself or hydrogen sulfide in the atmosphere could have reacted with the lead white pigment to form lead sulfide, darkening the overall effect of the flesh tones.

Slide 24—Summary of Technical Examination

Slide 25
Results from the technical analysis guided the treatment.

Slide 26
And consisted of three phases:
1) Consolidation
2) Cleaning
3) Toning in areas of loss.

Slide 27
Ultimately, by studying the sculpture from substrate to surface, the conservation of the Columbia University Bodhisattva demonstrates how technical analysis can guide decisions on how to approach treatment. Furthermore, the emphasis on research underscores how conservation can contribute to the body of knowledge on art history.

