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1 The Collection

The Danzanravjaa Museum’s collection is composed of objects produced by or otherwise related to Danzanravjaa, leader of the red sect of Buddhism in the Gobi desert. The objects date back a minimum of 150 years and originate from the Gobi region. Since the demise of Danzanravjaa, approximately 150 years ago, the collection has been in the care of a single family who have preserved them using largely traditional preservation methods, passed down through the generations of carers. Preservation of the collection has included a period of approximately sixty years of burial, after careful packing of the collection and including periodic exhumation to survey and repack the items. Approximately one third of the collection was exhumed in 1990 and the majority of these objects moved to their current location in the Danzanravjaa Museum, Sainshand, established in 1990 for the purpose of housing and displaying the collection. A smaller number of objects are housed in reconstructed temples from the Danzanravjaa complex. The majority of the collection remains buried and is exhumed one to two times annually, when it is examined, repacked and reburied. Some objects in the collection have not survived the burial process and have deteriorated beyond use. 

The collection includes works on paper, coated images on paper, documents, prayer books, costumes (predominantly silk and cotton) including masks, hats and boots, metal, wood and the ashes of Danzanravjaa.

Since being removed from burial it has been observed that some objects have rapidly deteriorated.

2 Current Display and Storage

2.1 Display

Objects are displayed in two different environments; in the museum building and inside the temples.

2.1.1 Museum

The exhibition area of the museum consists of a single space which is essentially divided into two joined wings by a central, open fronted, walled space containing a shrine, including a costume on a mannequin, other collection objects and a glass vessel holding Danzanravjaa’s ashes. Built-in display cases run along the back, left and right walls of both wings, and along the front wall of the proper left display area (the front wall of the proper right display area contains the entrance, windows and attendants desk). They are high roofed, wooden cases with full glass fronts. Access to the interior of the cases is obtained by removing the wooden beading holding in the glass on the front of the case, and removing the pane of glass. A ventilation slot apparently runs along the front of some display cases but not others. There are also smaller, freestanding cases in the centre of the open space in each wing. These are essentially sturdy pedestals with full glass covers fitted on top. The floor and small props within all of the cases are covered with blue silk khadag. No transfer of colour from the khadags to the objects has been observed. 

Objects on display include mainly metallic objects, books, works on paper and costumes, along with assorted other small objects of varying media. The majority of objects on display are housed within these glass display cases, though several, larger objects are on open display. A wooden box used to hold objects when they were buried, is displayed on an open plinth and is observed to be frequently touched by staff and visitors. The box is covered in partially deteriorated camel hide and has metal fixtures which are susceptible to damage from transfer of oils, acids and dirts from peoples hands, and to mechanical damage.

A number of costumes are displayed by hanging on armatures constructed from two wooden poles fixed as an upright and a cross piece at the top to form an approximation of human proportions. The poles are covered in some padding materials, then covered with blue silk khadag. Some of these costumes include heavy, beaded or metallic additions. A small child’s costume is displayed flat in the small, central display case in the proper right side of the exhibition area. There is no padding inside the costume, which is noted by staff to be in a brittle condition. 

The proper right and rear cases of the proper right wing and the rear case of the proper left wing all contain works on paper in the form of books, displayed horizontally, with pages open, or as flat works and documents displayed horizontally. A number of wood printing blocks dating from the 5th century are displayed in a large stack in one corner of the display case along the rear wall of the proper left wing of the exhibition area.

The metal and other small objects are generally placed on the flat surfaces within the display cases. It is observed that a metal sword on display in the front case of the proper left wing is held in place with self adhesive tape (scotch). It is likely that other objects are held in place by either self adhesive tape or other commercial adhesives.

2.1.2 Temples

Objects in the temples are displayed in the manner in which they were originally intended and are therefore categorized as objects which are still in use, as opposed to those in a museum environment. Most objects appear to be displayed on walls or in cases where human contact will be minimal.

2.2 Storage Methods

There is no single storage area for the collection in storage and relatively few objects are kept in storage. Those objects which are not on display are stored in several, main areas; a back room and an office in the Danzanravjaa Museum, and in a large cabinet in the Sainshand History Museum’s staff room. As well as these storage areas, books and other documents from the collection are also stored within lockers and cabinets alongside non-collection materials. One group of documents, bound with fabric covered cardboard covers, is housed in a high stack in a locker in an office at the Sainshand History Museum. The weight of the stack, combined with the uneven nature of the objects is resulting in a shallow bending of the covers.

2.2.1 Back Room in the Danzanravjaa Museum

The single largest area for the Museums collection in storage is a small back room in the museum building. It holds mainly books and burial boxes, though other items are also present. A number of these items are stored in the open, some covered and some stacked. The room currently contains no shelving units as such, though it does contain one wooden cabinet holding randomly stacked books. Books are also stored re-stacked into burial boxes or stacked on other surfaces. There are several metal boxes, the contents of which are unknown. A series of small paintings are stored rolled on a cardboard tube of appropriate diameter using polystyrene sheet interleaving. 

2.2.2 Office in the Danzanravjaa Museum

Prayer books from the collection are stored in a wooden cabinet in the back, proper right corner of the office. The books are stacked to the full height of the shelf within the cabinet. The doors to the cabinet are fitted with clear glass window panels, allowing light entry directly into the interior when the doors are shut, and the cabinet is positioned directly beside a window, at a right angle to it and so that it receives a significant amount of light.

2.2.3 Cabinet in Staff Room of the Sainshand History Museum

The large, wooden cabinet houses a collection of modern books and a small number of small objects of varying media. It is positioned at one end of the staff room, along a wall perpendicular to the room’s substantial windows. The upper section of the cabinet, in which the bulk of the books are housed, has glass windowed doors which allow a substantial amount of light to fall onto the objects housed inside. The books are mostly standing vertically, though many are leaning and some are stacked horizontally. 

A rubbish box containing food remains and other refuse is found in the same room, and it is in this room that staff members eat.

3 Current Environmental Conditions

3.1 Relative Humidity and Temperature

The relative humidity within the Museum is considered to be extremely low, as is the climate of the Gobi region generally. It should be noted that all readings of environmental conditions considered in this report were taken in November, when the temperature is cooling down after summer, and therefore it is expected that the relative humidity falls even lower in the hotter summer months. 

Table 1 Environmental Measurements

	Exhibition Area- PL end
	19ºC
	22%RH

	Exhibition Area- PR end
	19ºC
	22%RH

	Back Store Room
	21ºC
	32%RH

	Staff Room
	22ºC
	34%RH


Neither the Danzanravjaa Museum nor the Sainshand History Museum, in which part of the collection is housed, has a full artificial climate control system. Seasonal fluctuations in temperature are extreme. Both museums have standard, built-in radiator heating systems, controlled externally to the museum with no internal temperature control mechanism, and functioning in the colder 6 months of each year. 

The environmental conditions within the temples were not tested as part of this survey. It is believed that there is no climate control system within the temples and therefore conditions will range from severe cold in winter to extreme heat in summer. It is almost certain that the conditions will also be extremely dry.

3.2 Light

The front of the proper right side of the Museum’s exhibition space has several large windows. These are covered at all times with yellow fabric curtains which still allow the passage of some light but block it to reasonable levels. Artificial lighting consists of tungsten spot lighting on small cases and objects on open display in several areas, and fluorescent lighting within the display cases. Generally the levels of light in the display areas are not considered to be excessively high, though some areas of spot lighting are higher and no accurate testing of light levels could be carried out due to lack of access to appropriate equipment.

There are no windows in the back room of the Danzanravjaa Museum, used for the storage of objects. There were also no functioning artificial light sources in the room at the time of surveying so the levels produced by artificial sources in the room when they are in working order could not be determined. As discussed in sections 2.2.2 and 2.2.3, objects housed in other storage areas are exposed to significant levels of natural light from windows. 

Lighting within the temples is largely natural.

3.3 Pests

The main pests in the region are rodents. Rodents are attracted to most organic materials and can cause extensive damage to museum collections.

Insects are observed to be problematic in the Museum only in the summer months, though generally there is not a large insect problem. The main insects are moths, which are particularly attracted to proteinaceous materials such as silk, wool or fur, though they are also known to attack books and other fabrics. There are also observed to be white butterflies entering the Museum and it is uncertain the extent of damage these will do to collection items.

4 Current Preservation Measures

The preservation methods currently employed by the museum consist of mainly traditional techniques (see section 5 Traditional Preservation Techniques for details and assessments) along with several other measures outlined below.

Of the 10 staff working at the museum no person has the specific responsibility of handling the objects but the role is instead shared. Gloves are not currently used when handling sensitive objects.

All works on paper and documents are changed monthly and costumes are changed once every 5 months, with the exception of the costume of Danzanravjaa on the mannequin in the shrine in the centre of the museum, which was changed one year ago. It is further planned to make replicas of the costumes on display to allow the originals to be housed in storage.

Tobacco is used as an insect deterrent. The tobacco is crushed into a fine powder then sprinkled in the textiles and the display case. A strong, Russian variety of rolling tobacco is used.

Insect sprays are also used inside the display cases but not directly on the objects.

5 Traditional Preservation Techniques

It is the purpose of this section to assess, according to western conservation research and theories, the traditional preservation techniques mentioned either by museum staff or in the instructions for preservation left by Tudev. Without the time and access to scientific testing equipment required for a more accurate assessment, these assessments should be taken as theories and potential harmful affects to be considered when deciding how to treat objects or determining factors causing observed degradation of materials.

5.1 Preservation of Textiles and Fur

5.1.1 Packing Textiles for Burial

Prior to burial all garments are soaked in a mixture of 4% juice from a specific plant (the name of which is known in Mongolian but yet to be translated into English), 6% bile (probably) from a cow and 90% distilled water, then while still wet, transferred to and soaked in the amniotic fluid of an animal. Without ringing the textile, it is allowed to dry in the shade in a place with no wind, leaving the textile stiff. It is then rolled around a wooden pole which has been boiled in water mixed with chalk, and allowed to dry. The rolled textiles are then placed in a leather bag with lots of ash, probably from burned dung. This treatment is considered sufficient to preserve the textile for 7-10 years, after which it must be repeated.
5.1.2 Packing Fur for burial

Fur items are treated with the same liquids as textiles but dried in smoke, probably from dung, to make it softer (if a textile is outside it is also dried in smoke). After it is dry it is sprinkled with tobacco or another plant powder (from a specific plant, the name of which is not translated into English) to deter insects. It is then sprinkled with chalk powder before being rolled and packed as for a textile.
5.1.3 Cleaning of Textiles and Fur

A number of fluids are used for cleaning textiles and furs. They are:

7 types of strong smelling plant; 

bile; 

horse and camel urine;

camel amniotic fluid;

animal spinal fluid; and

human saliva.

5.1.4 Assessment

Prior to cleaning or soaking an object in any fluid a small test on an inconspicuous area should be carried out to ensure that the cleaning fluid with not solubilise dyes or colourants, or otherwise adversely affect the material.

Plant extracts-

Without knowing the name of the plants used to treat the textiles it is difficult to research their possible affects and assess their potential to preserve or harm collection objects. Therefore the plants will not be assessed save to generally caution that many plant extracts are known to stain or corrode sensitive materials.

Bodily Fluids-

Human saliva is known to contain enzymes which are extremely good for cleaning and it is one of the milder materials commonly used throughout the world for cleaning artefacts. It is therefore highly recommended for cleaning objects. 

The affects of urine from western domestic animals, such as cats, has received some attention in conservation literature and it is noted that the issues generally associated with damage to materials through exposure to urine are staining and water damage. Urine is approximately 95% water and is slightly acidic. It is known to have corrosive affects on metals and is sometimes used by artists to create a patina on bronze artworks. It is therefore recommended that if urine is used for cleaning collection materials, it should not be used on materials with metallic additions and it must be thoroughly and immediately rinsed out of any materials after it is used to clean them.

Cattle bile, known as Oxgall, is used by some in conservation in inpainting, though it’s use is not widespread. This suggests that it is not damaging to fibres, however. Bile is slightly alkaline (pH7.4 in humans) which could account for it’s preservative affect on plant materials such as cotton, which are known to last longer in an alkaline environment. It should be noted, however, that fibres from animal sources, such as silk, do not react well to alkalinity, which weakens these fibres. Bile also contains fats which suggest it is not water-soluble and could possibly cause oil staining of the fabric and be impossible to thoroughly remove at a later date should this be necessary. The aging characteristics of the fats in bile and the effects of the salts, pigments, lipids and other materials it also contains are unknown.

Amniotic and cerebrospinal fluids are not used in mainstream western conservation practice and no studies on their affects on cultural materials can be found. Amniotic fluid is neutral in pH and contains a significant amount of water, though it also contains lipids, proteins and fetal urine, the effects of which on a textile is unknown. Anecdotal evidence from a vet experienced in birthing camels, suggests that camel amniotic fluid can be staining to some fibres if left on them for extended periods, though it is likely that if this were a problem these affects would have been observed in the Museums collection materials, where the periods of exposure are considerable.  

Cerebrospinal fluid is slightly alkaline (pH7.3 in humans) and, like bile, should therefore be used cautiously for fibres from animal sources. While it is mostly water, it is noted that it contains chlorides which could affect metal components of objects if not thoroughly removed. It also contains materials such as proteins and glucose which could be attractive to pests if they remain in the fibres, though as insects are not a large problem in Mongolia, this risk is negligible if the fluid is found to have a significant benefit.

Methods-

Not ringing textiles, allowing them to dry in the shade rather than the sun and rolling rather than folding them are all methods which are strongly supported and which will help prevent damage to the object. Boiling the wooden poles in chalk, which is alkaline, may act as a buffer against the acids produced by the wood and protect the textile from acid damage, however for reasons already discussed, alkaline materials should be avoided for fibres from animal sources, such as silk. The possible negative implications of using smoke on an object are discussed in Section 5.2 Pest Control.

5.2 Pest Control

5.2.1 Dung Smoke Pesticide

Objects found to have insect infestation are treated once every three years by placing them in a long wooden box with a hole at either end. Dried horse dung is burned up one end of the box and air pushed through the opening at this same end and out through the opposite end, on the other side of the object.

This method has been found to be effective at killing insects and no re-infestation has been noted. The procedure imparts a strong smell and some colour change has been observed in textiles, though this is found to be prevented by the use of a cotton cover placed over the object.

5.2.2 Plant Juice Insect Deterrent

The plant (a specific plant the name of which has not been translated into English) is burnt then its ashes are boiled in water. The resulting yellow liquid is then applied directly to the inside (unseen) areas of leather objects such as boots to deter insects. It has been observed that this solution changes the colour of the leather.

5.2.3 Assessment

While smoke will effectively kill the majority of insect pests, its direct use on objects is of some concern for several reasons: 

1. Smoke is simply minute particles of the burned material which have not thoroughly combusted. The general principle adopted in conservation is to avoid the contamination of artifacts with particulate matter. In the case of textiles and similarly fibrous materials, particles work their way in between fibres and act with a cutting action on the fibres, weakening the structure of the material and making it more prone to breaking.

2. The smoke from burning wood is known to contain materials which are acidic and therefore corrosive to certain materials, such as textiles and metals. Horse manure is mainly composed of grass which has gone undigested by the animal. It is not known whether grass contains materials which would form similarly corrosive materials on combustion or not. It is unlikely that if it does, they would be in such high concentrations as those from wood smoke but it is possible that corrosive materials are present in the smoke. It is possible that it is these materials which are acting as the pest deterrent.

3. Without actually seeing the process it is difficult to determine the amount of heat to which the object is subjected, however if there is significant heat this could cause embrittlement of the fibres of textiles and papers, and make the material more prone to breakage.

The plant juice solution is difficult to accurately assess without knowing the specific plant used. It is unlikely that it will cause adverse affects to the leather besides discolouration.

5.3 Preservation of Metals

It is stated in Tudev’s instructions that iron is easy to keep but weakened by moisture and salt. He advised that it be kept away from moisture and not touched with the hands. If silver, copper or bronze has a dark colour on the outside, he advised that this be left as it protects the metal.

5.3.1 Coating Metals

A coating is prepared by combining horse fat/oil with specially prepared soot (a specific desert plant [English name unknown] and another, birch-like desert tree bark, are burnt and the ash put in a damp place before being powdered). The horse fat mixture is applied directly to metal objects as a coating to protect the material from corrosion. It is noted that this coating keeps the metal well but may damage other materials with which it comes into contact.

5.3.2 Cleaning and Polishing Metals

Visible corrosion is mechanically removed with a wooden implement. 

When polishing only cloth or felt is advised. Silver, copper and bronze are polished with either the horse fat coating mix or the plaster burial coating mix (which one was unclear during translation), mixed with 1% salt and 10% yellow milk (whey) or yoghurt vodka. A cloth is dipped into this liquid and used to polish the metal. Incense or dung ash on felt are also used to polish metal.

5.3.3 Preparing Metal Objects for Burial

Metal objects are coated prior to burial in a mixture of ‘chalk’ (more accurately termed plaster) mixed with an equal volume of water and, while it is still warm, combined with beef or mutton fat and oil until it is thick and sticky. It is then placed inside (its burial container) with lots of ash (presumably from dung). 

5.3.4 Assessment

The coating of metals with a moisture barrier layer to prevent oxidation is common in conservation. Horse fat should indeed form such a barrier and there is no evidence to suggest that any of the free fatty acids that horse fat contains should be harmful to metals, though this cannot be stated with certainty without testing. The purpose of the added soot is unclear and it should be noted that particulates from burned wood are known to be acidic and therefore to have corrosive effects on metals. Whether this is the case for these specific plants or in dilute quantities in horse fat is not certain. Having noted all of this, however, metal corrosion is generally a relatively rapid process and if this coating material has been in use for an extended period it is likely that any negative affects would have been observed. The dark surface on silver, copper or bronze mentioned by Tudev is a protective layer of oxidised metal and if it is left it will help protect the metal underneath from corrosion.

The use of wooden implements to remove corrosion products is considered appropriate, as it is important to use a material which is softer than that of the object to avoid scratching or other mechanical damage, and use of felt or cloth for polishing is also highly recommended. It is interesting to note the use of salt as an abrasive for polishing when it has been noted for its deleterious affects on iron. The affects of chlorides from salt (sodium chloride) on metal is well known, and in fact is of more concern on copper and its alloys than on ferrous metals. Copper forms a number of corrosion products but copper chloride, commonly known as ‘bronze disease’, is the most active. It is therefore strongly recommended not to use salt as an abrasive in copper or bronze polishes. The acidic affects of ash are discussed above and if it is used for polishing it is extremely important to rinse the metal thoroughly afterwards and ensure that all ash particles are removed.

Plaster releases a lot of moisture as it sets and is known to cause corrosion on metal objects onto which it is applied, such as armatures in plaster sculptures. This particular plaster mix is also noted to have a higher water content than a plaster mix commonly used in western arts practice and therefore would be expected to release a particularly large amount of moisture as it sets. It is possible that the addition of fat and oil to the mixture would go some way to minimise water movement, however the water must still be released in order for the plaster to set. That it is added when the plaster is warm though suggests that the plaster is partially set prior to its application and has therefore already released some of its moisture. Once set the mixture is likely to provide a barrier against moisture penetration, though any moisture which it has emitted to the inside cavity containing the metal while setting is unlikely to escape and therefore seems likely to cause rather than prevent corrosion.

5.4 Preservation of Skins

5.4.1 Repair and Conditioning of Skins

To soften skins for reshaping or repairing fish oil is applied directly, then the skin soaked in warm water to soften it. It can then be re-shaped or decoration repaired while it is more malleable. After the process is finished the skin is dried in the shade (it is noted that skins will dry quickly in the sun but will then break easily). In the shade it may be covered in a wet cloth as it dries.

5.4.2 Assessment

NB- Before assessing this procedure it should be noted that generally leather and skin objects held in western museum collections are not made malleable or re-shaped under a policy of minimal intervention. It is also generally considered that flexibility in a museum object, which is no longer in use, is not necessary. 

Fish oil tanning is a significant method of tanning skins and producing soft leathers, and is essentially carried out by applying fish oil to an un-tanned skin, as in this traditional treatment. Derivatives from the oil combine chemically with the fibres and prevent the skin from decomposing. The rapidity of this reaction is increased by heat, as when the skin is soaked in warm water. Before undertaking such a procedure, however, it should be confirmed that any dyes or coloured decoration on the object are not soluble in water or fish oil and that no additions (buckles, clasps, eyelets, etc) of materials sensitive to water damage are part of the object. 

Dressing a leather in unsaturated fats, such as fish oil, also gives flexibility to the leather by lubricating the fibres, however this effect can change over time.

5.5 Preservation of Wood

It is observed by Tudev that wood is easily broken down and he advised that any replacement parts for wooden objects be constructed from the same type of wood as the object. 

5.5.1 Oil Treatment

Wood is treated with oil as a preservative. The wood is first boiled in water to re-hydrate the wood, which has lost moisture over time, and causes it to expand to its original size. It is then boiled in a specific but unnamed oil, causing the oil to replace the water in the wood. This lasts for 10 years and is considered good for painted wood.

5.5.2 Assessment

The use of the same timber for wood repairs is indeed highly recommended. Wood is extremely sensitive to changes in moisture and expands and contracts accordingly, though to different extents in different directions, eg. it will expand more in the direction running across the grain of the wood than in the direction of the grain, and different varieties of wood will produce more or less movement depending on how tightly packed the cells of the wood are. It is important that any material used to fill or repair a wooden object expand and contract with the object itself to prevent it either cracking the wood which may contract around it, or falling loose if the wood expands. It is therefore recommended that replacement pieces not only be made of the same variety of wood as the object but that the direction of the grain in the replacement piece in relation to the grain of the object also be taken into consideration.

The soaking of a wooden object in a material is a very invasive treatment, as the material will not be able to be removed at a later date should it be found to be problematic. This kind of treatment should therefore be considered very carefully. Without knowing which particular oil is used it is difficult to assess this particular treatment as some oils are more stable than others. It should be cautioned, however, that a number of oils found commonly it cultural materials around the world are known to have very bad aging properties. An example is linseed oil, which is commonly used in paints and polishes and which not only darkens significantly over time, but also changes chemically to become insoluble. For objects treated with oil it is important to understand that these reactions are increased by the energy received in light, so the objects light exposure should therefore be minimised.

5.6 Scorching Books

Prior to storage the loose pages of books are bound tightly into bundles with a piece of wood on either side. The edges are then placed over a flame and scorched. This is a very traditional method for preventing the entry of moisture, light, etc to the pages of the book. The outer edges of the pages become blackened where they have been burnt.

5.6.1 Assessment

In consideration of western conservations code of ethics, this method would not be used by a conservator as it is not reversible and causes ‘damage’ to the object. However it is the traditional practice of the person carrying out the treatment on objects which are part of their own culture, and therefore should not necessarily be recommended against for that reason. 

6 Recommendations

6.1 Accessioning and Cataloguing Collection

The collection of the Museum is already distributed over a number of different locations, and it is understood that in the foreseeable future an increased number of objects are going to be removed from burial and it is likely that objects will be loaned to other organisations. To improve the ease and efficiency with which collection objects can be located, and in the process improve the security of the collection, it is recommended that the entire collection be given individual accession numbers and that a database be created of the objects details and locations. This is a practice used throughout the world to track and record important cultural objects.

6.1.1 Applying Accession Numbers

Each object within the collection should receive it’s own, unique number by which it is identified (an accession number) and this number somehow attached to the object so that when the object is located it can be accurately identified. It is important to avoid applying the number directly to the object in such a way that it cannot be removed at a later date and may disfigure the object. The best way to avoid this is to write the number on a small cardboard tag and tie the tag to the object is such a way that it is unobtrusive. For textiles the number can be written on a small piece of cotton tape or ribbon, then the tape sewn on to the textile. Flat works on paper, such as drawings, can have the accession number written discreetly in small numbers using a graphite pencil on one corner of the back, and paintings can have the numbers written onto their stretcher or backing board. For the small number of objects for which none of these methods will be effective it is advised that the investment be made in a conservation grade adhesive, such as Paraloid B72 (available over the internet from conservation materials suppliers), onto which the number can be applied. A small amount of this clear adhesive can be applied to the object on an inconspicuous area and when it is dry the number can be written on top with a fine permanent pen. It is important to use conservation adhesives as they will not discolour as they age and will remain removable from the object. Although these adhesives are expensive, only a very tiny amount is needed for each object so one tube would be sufficient, and due to the value of the collection it will be worth the investment.

6.1.2 Creating a Catalogue

A catalogue, or database, of the collection need not be complex. Many organisations use computer database programs. These can be expensive but if an appropriate system is used it can have the advantages of easy access to information, links between related files and effective retrieval of information for other applications. If a computer system is not possible or the most practical solution, however, a card or hard file system is all that is required, particularly for small collections. This simply entails creating an individual file or card for each object and arranging them according to a system that allows each file to be easily found. Many such catalogues are organised according to the objects maker or historical period from which they come, however, as nearly all the collection materials in this situation are created by the same person, it may be most effective to arrange the database in terms of accession number. It may be useful to consider having an additional sheet listing accession numbers and a very brief description or the name of each object, which can be easily looked through to find the accession number, and therefore the more detailed file, should the accession number not be known. This basic card system can also be linked by accession number to any more detailed files that may be kept on each object, such as if research is carried out or it is given a conservation treatment.

Each individual object file, regardless of the system used, should definitely include the following:

· Accession number

· Name of the object

· Date the object was created

· A brief description of the object

· The names and accession numbers of any linked objects (eg. if it is one of a series of 4 drawings)

· The location of any additional files on the object

· The objects current location (this should be updated every time the object moves)

· The objects usual location

In addition the file could also include brief notes on the objects history, any preservation treatments it has undergone and any other information considered relevant to the needs of the Museum.

6.2 Renovation of Storage Area

Even with the current small number of collection objects in storage, a designated storage area with appropriate furniture and conditions would be extremely beneficial to the preservation of the collection. This will become increasingly important if more objects are exhumed and placed into storage in the future. 

6.2.1 Action steps for renovating a designated storage area

Action steps set out in detail the steps to be undertaken to achieve a given goal and ensure that all parties working toward that goal understand the method by which it will be reached. Suggested action steps for renovating a storage area are as follows.

· Identify an appropriate storage area. The most obvious area is the back storage room in the Danzanravjaa Museum, which is already currently used for storage of both collection and non-collection items. The light in the room should be repaired prior to any other work, to ensure a safe environment for staff and objects.

· Determine the most appropriate system of storage furniture for the collection in storage and for the room (see section 6.6.2 Storage Materials). For small objects the most versatile system is open shelving units with cotton or plastic dust covers over the top. The shelves should be spaced so as to fit the objects with minimal stacking and make the most efficient use of the space. As the collection also contains costumes and very small, precious objects, drawers designed to suit the specific needs of the items may also be appropriate.

· Obtain appropriate storage furniture for the storage area.

· Identify other areas to which non-collection materials currently housed in the storage area can be moved and move them to these areas.

· Prepare safe, temporary storage areas for the collection items that are currently in the storage space, and move the objects to these areas. These temporary storage spaces should be away from areas through which people often move, so that the objects are not knocked or kicked, and the surface onto which the objects are placed should be clean and covered as appropriate. Stacking should be avoided in temporary storage as in permanent storage.

· Thoroughly clean the now empty storage area.

· Move storage furniture into position.

· Pad or line storage furniture as necessary. Wooden or painted storage furniture in particular should be lined with an inert material such as washed par silk or cotton to prevent contact between the objects and the wood.

· Transfer objects to the new furniture. In the case of soft objects, such as textiles in flat storage in drawers, padding will need to be inserted into the object for support. Interleaving, such as par silk, should be placed between any objects that are stacked.

6.2.2 Storage Materials

As objects in storage tend to remain there for extended periods, it is important that the materials in which the objects are stored are inert and will therefore not react with the object and cause it harm. Metal storage furniture is preferable to wood, as wood emits acids and other pollutants which can be damaging to collection materials, while metal does not. If wood is used it should be noted that it is less potentially damaging when it is used in open units, such as shelves, as these allow air flow and prevent pollutants from accumulating. As dust is such a problem however, all open units, regardless of the materials from which they are made, should be completely covered with dust covers (which can be made cheaply from plain cotton fabric or plastic sheet) to exclude dust as far as possible. Surfaces on which the object is to sit should be covered with an inert fabric such as parsilk (a tightly woven polyester fabric) or plain cotton fabric. Cushions required for additional padding of some objects should be made of parsilk stuffed with polyester wadding. Cushions should be made to fit and provide support for each individual object that requires them (eg. soft objects, costumes, etc) but not be too big if they are placed inside the object as they will strain the object. For costumes, the cushions can be made in thin sausage shapes (approximately 5-8cm in diameter) and gently pushed into any folds, such as at the shoulder and side seams.

6.3 Embrittlement of Textiles and Papers

Determining the cause of the embrittlement observed in textile and paper objects and removing it is extremely difficult. The most obvious possible contributing factor to the embritlement is the extremely low relative humidity (RH) in both the storage and exhibition areas. Low RH is known to cause embrittlement of organic materials in certain circumstances, however it should be noted that dry conditions more often have a preservative affect on most textiles and papers, and that materials manufactured in dry conditions are generally acclimatised to these conditions. Additional contributing factors are therefore likely. 

Regardless of the determined causal factors and whether a successful method is found to remove the damaging element and restore flexibility to the affected fibres, the embrittlement of the objects will leave them irreversibly fragile, due to the damage they have already sustained through being handled when brittle. It is therefore recommended that a method of supporting the objects while they are handled be determined. If possible, it is recommended that a quantity of Mylar be obtained for this purpose. Mylar is a stiff, clear plastic sheet which has good aging characteristics and does not emit any harmful substances, making it suitable for long term contact with collection items. It is available over the internet from conservation suppliers. As Mylar is clear it can be placed under objects on display without being noticed, and used to support them when they are moved. It can also be used to encapsulate fragile papers and flat textiles (see section 6.13 Encapsulation of Objects)

6.3.1 Relative Humidity

One possible remedy may be to raise the RH in the areas in which these materials are found, however, as there are almost certainly additional factors contributing to the problem, the effectiveness of this measure is uncertain. There are also several serious issues to consider when contemplating artificially controlling RH:

1. Organic materials become accustomed to the RH in which they are housed as their moisture content becomes balanced over time with that of the surrounding air. These materials expand when they contain more water and contract when they contain less. Should their moisture content be raised or lowered suddenly, the materials do not have sufficient time to react and consequently expand or contract very quickly, often causing the material to crack, split or suffer smaller mechanical damages which later cause brittleness. The objects will therefore suffer greater harmful affects should the humidity be raised without proper care and monitoring, than if it remains at the lower level.

2. The most important consideration when dealing with any humidity issues is that the moisture levels must remain stable. Fluctuating RH will cause the material to be constantly expanding and contracting and, for the reasons stated above in reference to changing moisture content, this will have far greater negative implications on the structural stability of materials that any single RH. In the long-term the movement of objects due to moisture content therefore becomes problematic should the artificially controlled RH not be sustainable.

3. A major issue with artificially controlling the humidity is the cost. Regardless of the method chosen, controlling humidity even in what would otherwise be considered a small space is expensive. Mechanical systems are the most expensive but are generally designed to control humidity larger areas, while other passive methods, such as chemical salts require large volumes of material to control a relatively small space. In addition there is not only the one off cost of the systems because the system must be maintained and therefore the cost is ongoing and can become considerable. An improperly maintained system will malfunction and cause a sudden drop in the humidity as it stops working. When the system is repaired the RH will suddenly rise as the system begins again.

Any attempt to artificially alter the RH should therefore be undertaken with extreme caution and only after considerable research and planning. It is recommended that this only be considered if it is determined that there is no other alternative in the preservation of this part of the collection and if ongoing funding for the project can be secured.

6.3.2 Other Possible Factors

It is possible that the embrittlement of these materials is an undesirable side effect of other preservation treatments, and this should be investigated as far as possible and any treatments likely to be causing this problem discontinued. The most likely culprits are the heat from smoke insecticide treatments or unforeseen long-term effects of preservative solutions. A simple method is to determine if all the materials suffering from embrittlement received the same treatment that other objects of the same object type have not, therefore identifying this treatment as likely to be contributing to the problem. It may also be that only some materials subjected to this treatment are suffering adverse affects while other different material types are not, implying that only some materials are sensitive to these negative affects. Clearly this investigation is not as simple as it sounds, as it is likely that the objects have received numerous, unrecorded treatments in their lives, however it should be carried out as far as possible and alternative treatments found where appropriate.

6.4 Pest control

Traditional methods of pest control have already been assessed in section 5 and the continuation of their use should be dependant on the whether their benefits are seen to outweigh their potential problems. There are also a number of simple recommendations which can be made with reference to pest control which can minimise the need to directly treat objects for pests. 

The first is to make the environment unappealing for insects. This includes steps like removing additional food sources from collection areas by having no eating allowed in areas where collection items are stored or exhibited and removing rubbish bins from these areas, such as that currently in the staff room in the History Museum in which books are housed. Inexpensive, commercial insect surface sprays can be used around the outsides of display cases or the edges of store rooms, though great care must be taken to ensure these sprays do not get on collection items, to which they can cause considerable damage over long periods. It is also recommended that tobacco not be used directly on textiles. While all research found pertaining to damage caused by tobacco concerns tobacco smoke, this still indicates that certain chemicals found in tobacco are damaging and it seems likely that direct contact with tobacco could cause staining and other damage to susceptible materials over an extended period. It is also helpful to try and minimise small gaps in walls and around doors and windows through which pests can enter. Trapping of rodents may also be necessary.

The next recommendation is probably the most time consuming and generally undervalued, though it is incredibly important. Regular inspections should be carried out of all collection areas, if not once a week then at least once a month. This includes a check of any areas likely to attract pests, such as inside display cases, behind storage furniture and any dark corners, and can ensure that any pests are detected before they cause extensive damage. These checks can be carried out at the same time as cleaning and therefore the time they take becomes negligible. Any pests found should be recorded, including the type of pest, where it was found, any objects affected and what steps were taken to remove the pest. This information should be kept and reviewed when new pests are found to determine if some areas are particularly troublesome, why this may be and what can be done about it.

6.5 Gloves

It is noted in sources from the Museum that gloves should be worn when handling objects to prevent damage by transferal of oils, acids and dirts from the hands, however gloves are not currently used in the handling of the Museums objects. Aside from the obvious issues with transferal of substances from dirty hands, even freshly washed hands will have natural oils and acids on the skin. These substances cause corrosion on metal surfaces, particularly silver and highly polished metals, and when absorbed into porous materials, such as ceramics or wood, will cause discolouration over time as the oils oxidise in the surrounding air. Wearing gloves when handling objects is therefore incredibly important to the objects long term preservation and it is advised that a supply of cotton gloves be obtained and a policy of only handling objects when wearing them adopted. Cotton gloves have the advantage of being re-usable, as they can simply be washed when they become dirty, minimising their long term cost. It should be noted, however, that care should be taken when wearing gloves to handle smooth objects as they are slippery.

6.6 Additional Support for Costumes on Display

Costumes displayed vertically are currently hung on minimally padded, wooden armatures. Because these armatures are narrow the entire weight of the costume is suspended from very narrow areas across the costumes shoulders, placing excessive strain on these sections of fabric.  It is therefore advised that additional padding be placed around the armature to make it broader and thereby distribute the weight across a larger area. This may be done by removing the khadag covering the armature and wrapping polyester batting around the cross piece of the armature until it reaches the appropriate width (roughly the same as the shoulders of the person for whom the garment was designed), then replacing the khadag cover over the batting layer. Care must be taken to ensure that the batting layer is even and has no lumps where sections of batting overlap, as these high points will strain the fabric placed on them to a greater extent than over the low points.  

In addition, it is noted that a number of the costumes on vertical display include heavy components such as bead work. The weight of such elements places strain on the elements of the fabric to which they are directly attached, weakening these areas and eventually causing them to tear. It is advised that horizontal, rather than vertical display be considered for these costumes where possible.

6.7 Barriers for Objects on Open Display

There are several large objects from the Museums collection currently on open display (not in a display case) and it was observed that these objects are often touched by staff and visitors to the museum. Touching of objects with unclean hands causes the transferal of dirts and oils to the objects, which are particularly damaging and difficult to remove from porous materials, such as wood. Even clean hands will transfer natural oils from the skin which are corrosive to metals and which will darken as they oxidise when absorbed by porous materials, leaving unsightly marks. Frequent touching will also cause mechanical damage and loss of small amounts of material from fragile or deteriorated objects, such as the camel skin covering on the wooden burial box currently on open display. To prevent such damage occurring it is recommended that some kind of barrier be placed around the object (possibly a rope line slung between short posts, keeping people at a small distance from the object) and that a policy be adopted of staff members only touching objects when necessary and using appropriate handling techniques, such as wearing gloves.

6.8 Mounting Methods for Objects on Display

Currently the movement of objects on display is prevented by methods such as the use of self-adhesive tape, or ‘scotch’, adhered directly to the object. The issue with the use of scotch is that the adhesive, as with most commercially available adhesives, is not designed to be stable over the long term and will discolour over time. When the tape is adhered directly to an object this adhesive is absorbed by the object and as the adhesive deteriorates and discolours it leaves an immovable mark on the object. For this reason adhesives should only be used on collection objects when strictly necessary for the repair of the object, using the most stable adhesive possible, and should not be used for display purposes. It is therefore recommended that the mounting method employed by the Museum be altered. The advised method for displaying small objects on sloping, fabric covered surfaces is to select a sewing thread of a similar colour to the object and stitch it through the fabric mount cover and around the objects at strategic points to secure the object to the mount. This method has the advantage of being easy to undo by simply cutting the thread when the object needs to be removed from its mount. It may also be useful to place a layer of polyester batting under the cover to the mount as this will raise the fabric and make stitching easier, as well as allowing the object to sink slightly and therefore making it less likely to slide down the mount surface.

6.9  Artificial Lighting

Current light levels within the exhibition areas are not considered to be excessively high, however textiles and paper objects comprise a significant proportion of the collection on display, and are extremely sensitive to light damage. Fluorescent lighting, which is currently used in display cases, emits a large amount of UV, the most damaging type of light radiation. Rotation of the objects on display already occurs and this is a very effective way of minimising light degradation, which is cumulative. The most effective method of further decreasing the potential for light damage would be to change the fluorescent lights for tungsten lights, which emit only small amounts of UV. They do, however, produce a lot more heat and therefore need to be placed further from the object and the display case must be well ventilated, to avoid overheating the objects in the case and causing significant temperature fluctuations each day when the lights are turned on and off. Placing a paper filter between the light and the object will decrease the visible light falling on the object but does not block UV. A glass filter would provide a small cut to UV levels.

In storage areas the light levels are not as critical as long as there is no natural light and the lights are turned on only when someone is in the room. This ensures light exposure is minimal.

6.10 Exclusion of Light in Storage Cabinets

Two cabinets with window glass panels in the doors are currently employed by the Museum in the storage of a number of its objects. These cabinets are in rooms with large amounts of natural light and house modern and historic books. Paper and textiles are particularly sensitive to damage from light, with sunlight (which contains a large amount of UV, the most damaging type of light radiation) being one of the most damaging light sources. This damage is seen mainly as the fading of dyes and inks but may also include the deterioration and increased fragility of the fibres themselves. It is therefore strongly recommended that light be excluded from these cabinets. This can be done by directly blocking the transparent panels with an opaque material, either curtains made from heavy, dark fabric, or by securing a wood panel over the window.

6.11 Stacked Objects

The stacking of objects is generally discouraged for the following reasons: 

1. Any movement of the objects (including through small vibrations such as from people walking nearby) will cause the objects to rub against each other and cause abrasions of the surfaces; 

2. the weight of objects higher in the stack will cause the lower objects to change shape over time as they are pushed to conform to the surface below them; and 

3. stacked objects are generally less stable and more easily knocked over leading to damage of the objects when they fall. 

Unfortunately the stacking of objects can not always be entirely prevented, though it is advised to avoid it as far as possible and to minimise the potential damage it causes by keeping stacks of objects to only a few objects to reduce the weight on objects lower in the stack and by placing an interleaving material between the objects in the stack to prevent the objects rubbing against each other. Interleaving materials may include any smooth, inert and relatively soft material that is considered acceptable for aesthetic, functional or financial reasons for any given situation, including parsilk (a tightly woven, polyester fabric) or mylar (an inert, clear, plastic sheet material). In storage areas stacking can be minimised by adding additional shelves where possible. Note that when adding shelves it is important to maintain sufficient space between shelves to allow access to objects by hands and comfortable retrieval of the objects.

6.12 Book Ends

Books in storage are prone to damage of the spine, covers and bindings if stored inappropriately. The most effective way to prevent such damage is to store books vertically. It is important that the books do not lean (which places strain on the binding and potentially bends and tears the covers and spine) and are not stacked horizontally at the ends of the rows (this compresses the books and can potentially cause bending). It is recommended that simple, metal book ends be employed at the end of each row to hold the books directly upright. These can be easily manufactured by simply bending a piece of thin, flat metal of appropriate dimensions into a right angle and ensuring that it has no sharp edges. It can then be oriented so that it has a horizontal and a vertical, and the horizontal slid under the books at the end, thereby holding up the books by their own weight.

6.13 Encapsulation of Objects

An effective method for protecting small, flat paper or textiles is by enclosing (encapsulating) the object between two pieces of Mylar. This will mean the object has significant protection when it is handled and is strongly recommended for objects that will be accessed by researchers. The method is simple and instructions including pictures are available over the internet. The basic method, however, is as follows:

1. Cut two pieces of Mylar approximately 5cm larger in both directions than the object to be encapsulated.

2. Run strips of archival quality double sided tape along all edges on one piece of the Mylar, so that the tape runs parallel to and a few millimetres away from all four edges of the object, and so that a gap is left between the tape pieces at all four corners.

3. Place the object inside these tape lines so that it sits completely flat.

4. Remove the backing from the tape on one side of the object and lay the second piece of Mylar on top, so that the object is sandwiched between the two Mylar pieces and the Mylar pieces are now adhered together along one side.

5. Remove the backing and adhere the Mylar first on one side adjoining then the other two, one at a time.

6. The object should now be completely enclosed between the Mylar sheets, though the corners should not be taped as this will allow some necessary air movement to the object.

7. The excess Mylar can be trimmed from the edges.

Policy for Loans

As the climate in Mongolia is particularly dry, cracking, splitting and other similar damage is observed in objects which are loaned to other organisations. This occurs because the relative humidity in the organisation to which the object is loaned is very different from that in Sainshand. The material rapidly absorbs moisture from the more humid air at its destination, and therefore expands quickly. It then loses this moisture and shrinks quickly when it returns. This movement of the material places stress on the object and causes it to crack or split. This damage can be avoided by allowing the object to acclimatise to the different moisture levels, slowing the rate at which the object must absorb or release moisture. It is recommended that any objects being loaned to another organisation be sent as far in advance as possible, arriving at least a week to a month (depending on the size of the object, the longest time being for larger or more solid objects) before they must be unpacked, and that the object only be loaned on the understanding that it must remain inside its packing for this period. The packing material will act as a buffer and allow the RH inside to change slowly, giving the object time to adjust. The adjustment time when the object remains in its packing must also be allowed when the object returns.
