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Tibetan Tara: Examination and Treatment 
Slide Notes 

Slide 1: Title
The proceeding case study presents a summary of the technical examination and conservation treatment of a Seated Green Tara from the collections of the Avery Library at Columbia University. The project was undertaken as part of a graduate course at the Conservation Center, Institute of Fine Arts, New York University. 

Slide 2: Green Tara Seated, BT, Front 
This Tibetan gilded bronze statue is an image of the Buddhist bodhisattva known as Green Tara.  In Tibetan Buddhism, Green Tara is known as the female aspect of the Buddha of enlightened activity. The records indicated that his object is from Tibetan. Denise Leidy, curator of Asian Art at the Metropolitan Museum of Art, has dated this piece to the 18th-19th century.  This large copper alloy figure is compromised of many different materials that you can see listed. 

Slide 3: Green Tara Seated, BT, Sides 
Here are two more photos of Tara from the side views. 

Slide 4: Green Tara Seated, BT, Back
Some areas remain brightly gilded. If one looks closely at the complex surface, one can see incised roundel elements. Technical analysis will help illustrate the degree of the surface that was originally gilded. 

Slide 5: Green Tara Iconography 
Tara is an important female bodhisattva in Tibetan Buddhism. She is depicted in both Mahayana and Vajrayana Buddhist sects. Tara is known as the “mother of liberation” and represents the virtues of success in work and achievements. Tara is actually a generic name for figures of a similar aspect. They are differentiated by different skin tones. The two most common forms are the Green Tara (known for enlightened activity) and the White Tara (known for compassion, long life, healing, and serenity). 

Slide 6: Technical Examination
Careful technical examination and analysis can provide great insight into the manufacture and possible function of this object. The seemingly composite nature of the piece suggests that it may be pastiche based on the various materials and styles that have been combined together. Different areas appear to have been manufactured with different metalworking methods. The exact order of construction is unknown, however some sequencing can be inferred based on visual examination. The metal pieces were fastened together by a combination of solder and mechanical joins. The semiprecious stones would have been added after the statue was already assembled, gilded, and decorative lines incised.

Slide 7: UV Examination
Examination under ultra-violet (UV) radiation, a specific range on the electromagnetic spectrum, shows a very complex exterior with many different surfaces. Areas fluorescence with a bright orange color consistent with shellac; however, no tests were done to confirm this interpretation. Other areas have a yellow-orange fluorescence on the front and back of the torso. This could possible relate to an organic coating that has been found on other objects of this type. There are other areas of white and blue-white fluorescence. Although examination under UV radiation generally does not identify materials, it is a useful tool to differentiate different surface phenomena. 

This information can be difficult to capture with a traditional camera and lenses because high-quality cameras filter out UV radiation. A special UV lens has be used along with other changes in the image capture and processing. This UV image failed to capture all the information viewed under UV radiation examination; however, they are still useful for documentation purposes. 

Slide 8: XRF Analysis 
X-ray fluorescence spectroscopy (XRF), another non-destructive analytical tool, was used to determine the elemental composition of the metal. XRF operates on the principle that elements from the Periodic Table will produce characteristic and unique energies signatures when excited by an external source. Applying low voltage radiation to a surface generates a spectrum that reflects the elements present in the test area. Thus, as the composition of a surface varies, the spectrum will change as well. For the best results, the sensor on the instruments needs to have contact with the test spot. During this study, twelve tests were chosen. For the purpose of this presentation, only three spectra will be discussed. 

Slide 9: XRF Analysis, Spectrum 1
The white arrow shows the location of the test area. This test chose a gilded area and sure enough, there were signature peaks for copper, lead, and gold.

Slide 10: XRF Analysis, Spectrum 2
The second spectrum represents an area on the pedestal base. The speak shows peaks for only copper and lead. The lack of a gold peak indicates that this section was problem left un-gilded. 

Slide 11, XRF Analysis, Spectrum 10
The final spectra tested a spot on one of the hands. Both hands have peaks for zinc which is not present in any of the other spectra. This could indicate that either these hands are not original to this object or that they were made at a different workshop.

Slide 12: X-Ray Radiography 
X-ray radiography is a useful tool for the study of materials and construction techniques of art objects. The basic principle of the technique is the acceleration and emission of an electron beam through a vacuum tube directed at an anode. When an object is placed between the X-ray beam and the film, the direction of the energy is changed or attenuated depending on the thickness and atomic weight of the material being examined. Dense or high atomic weight materials will absorb the X-ray beam and consequently so few photons will reach the film that the area will not be exposed. When most of the photons reach the film, as with low-density materials, the film is exposed and will appear black. This phenomenon creates the recognizable black-and-white radiographic image. Because of the size of Tara, two x-ray radiographs were taken and stitched together in Adobe Photoshop.

Slide 13: X-Ray Radiography, Annotations 
The radiograph shows solder joins (amorphous radio-opaque areas), areas of solid metal (hands and feet), and iron elements. It also illustrated how the iron screw holding the topknot in place was secured with a metal rod inserted into the head.

Slide 14: Condition Issues 
On the photo on the left, there is a spot of active bronze disease (tested positive for chlorides). This can be indicative of an unstable object; however, while this can indicate instability, the discrete nature of the observed corrosion, in conjunction with a close examination, suggests that the active copper chloride site is local and not widespread.

The photo on the right shows a modern ferrous (iron-containing) attachment of the foot flourish the pedestal base. This difference in metals is causing preferential corroding of the copper alloy base. 

Both of these condition issues are actively causing damage to Tara and need to be addressed in the treatment. 

Slide 15: Treatment 
Here are listed the major important treatment steps. Only some of the treatment steps will be discussed in detail. 

The first and most important intervention was to address the unstable metal. Without treatment, the metal would continue to degrade. The following slide will show that this treatment will not only stable the metal but it will also improve the aesthetic appearance of the object. 

The most challenging part of the treatment was to determine the degree of surface cleaning. In the end, the entire surface was gently cleaned to remove surface grime. Because of the possibility of an original organic coating, the decision was made not to use a more aggressive solvent to try and reduce some the discoloration.  In order to ensure that the organic coating was not damaged, the cleaning was done methodically with frequent visual examination.

Slide 16: Treating Unstable Metal 
One can see in these two images that the light green powdery corrosion was removed. This visually integrated the surface. 

Slide 17: Foot Flourish 
Another interesting dilemma was what to do with the foot flourish. It was attached by a non-original ferrous metal wire that was damaging the surrounding copper alloy pedestal. In the end, it was decided to remove the wire and not to reattach the foot flourish to the pedestal. It will be stored in the same mount. 

Slide 18: Custom Re-housing 
Proper protective housing is crucial for the long-term preservation of Tara. A custom-made mount for the figure and the detached foot flourish will allow the project to be study while minimizing unnecessary handling. The mount is then put into a custom-made box for travel and long-term storage.  

Slide 19: Conclusions 
Carefully examining the figure from substrate to coatings, the conservation of the Green Tara from Columbia University demonstrates how technical analysis cannot only contribute to art historical knowledge but also guide the treatment approach. 

Slide 20: Acknowledgements 
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