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Component-I (B) – Description of module: 

Subject Name Indian Culture 

Paper Name Museology 

Module Name/Title History of Archaeological Conservation 

Module Id IC / MUS / 26 

Pre-requisites  Basic knowledge on museology, archaeology, 

conservation,  history 

Objectives To study the importance of archaeological 

conservation, methods, etc.  

Keywords  Pompeii conservation, Tajmahal Conservation, 

Mamallapuram conservation, Ajanta and Ellora  

cave conservation, Qutab Minar conservation 

E-text (Quadrant – I):  

1. Introduction 

Early written evidence for the conservation of antiquities comes from Pliny the Elder in the first 

century AD. The modern conservation technique was evolved in renaissance. Cellini gives first 

the written document and thought of restoration method. The excavation in Pompeii and 

Herculaneum led to the need of development of the techniques to preserve. 18th and early 19th 

century, scientists became interested in problems related to archaeological materials. The 

archaeologists like Petrie and Carter, Schliemann along with the scientists form the modern 

archaeological conservation 

Pompeii was an ancient Roman town-city near modern Naples of Italy, in the territory of the 

commune of Pompeii. Pompeii, along with Herculaneum and many villas in the surrounding 

area, was mostly destroyed and buried under 4 to 6 m (13 to 20 ft.) of volcanic ash and pumice 

in the eruption of Mount Vesuvius. It covered a total of 64 to 67 hectares. Archaeologists have 

found bits of animal bone, pottery shards and plants. The present Temple of Apollo was built in 

the 2nd century BC as the city's most important religious structure. The excavated city offers a 

snapshot of Roman life in the 1st century AD. Details of everyday life are preserved.Objects 

buried beneath Pompeii were well-preserved for almost 2,000 years. The lack of air and 

moisture let objects remain underground with little to no deterioration. Once excavated, the site 

provided a wealth of source material and evidence for analysis, giving detail into the lives of the 

Pompeiians. However, once exposed, Pompeii has been subject to both natural and man-made 
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forces, which have rapidly increased deterioration.Weathering, erosion, light exposure, water 

damage, poor methods of excavation and reconstruction, introduced plants and animals, 

tourism, vandalism and theft have all damaged the site in some way. Two-thirds of the city has 

been excavated, but the remnants of the city are rapidly deteriorating.The concern for 

conservation has continually troubled archaeologists. The ancient city was included in the 1996 

World Monuments Watch by the World Monuments Fund, and again in 1998 and in 2000. In 

1996 the organisation claimed that Pompeii need repair and called for the drafting of a general 

plan of restoration and interpretation. The organisation supported conservation at Pompeii with 

funding from American Express and the Samuel H. Kress Foundation. Today, funding is mostly 

directed into conservation of the site; however, due to the expanse of Pompeii and the scale of 

the problems, but this is inadequate. 

In India, Archaeological Survey of India, under the Ministry of Culture is the premier organization 

for the protection of cultural heritage of the nation. Maintenance of monuments and 

archaeological sites and remains are the main aim of the organization. Here the Bengal 

Regulation of 1810 and The Madras Regulation of 1817 are worth mentioning. John Marshall is 

the pioneer figure. 

The conservation branch of the Archaeological Survey of India was established in 1917 in 

Dehradun for the conservation and preservation of monuments and archaeological antiquities. It 

may be mentioned as the starting point in India. Although there have been references of 

conservation of structures way back in the early Historic Period as evidenced at Junagadh, 

Gujarat, it was done on structures that were beneficial to the contemporary society. The need to 

preserve monuments for its worth as a monument, mainly credited to the British.The 

monuments and sites that received nominal funds and attention way back in 19th century was 

Taj Mahal, Tomb at Skandera, Qutb Minar, Sanchi and Mathura. Based on the proposal 

submitted in 1898, 5 Circles were constituted to do the Archaeological work in India. These 

Circles were devoted themselves entirely to conservation work.  

2. Sun Temple, Konark: 

This temple built in 1278 CE by the Ganga King Narasimha Deva is one of the renowned 

temples of eastern India and was referred to as the Black Pagoda. The ruins of this temple were 

excavated in late 19th century. The tower over the Garbagriha is missing, however the 

Jagmohana is intact, and even in this state, it is awesome example of craftsmanship. It is said 

that the temple was not completed as conceived because the foundation was not strong enough 
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to bear the weight of the heavy dome. Local belief is that it was constructed entirety, however its 

magnetic dome caused ships to crash near the seashore, and that the dome was removed and 

destroyed and that the image of the Sun God was taken to Puri.Though the temple was built in 

13th century but it drew the attention of Government for its conservation only in the last part of 

the 19th century. 

At first, in 1806 Marine Board requested the Vice-President in Council to take measures against 

the removal of the stones and to ascertain the cost for the preservation of the edifice. But the 

Governor General did not agree to the proposal of conservation due to involvement of heavy 

expenditure. However he directed the Magistrate of Cuttack to prevent removal of stones. Had 

the Government listened to the advice of the Marine Board, a portion of the tower could perhaps 

have been saved for prosperity, for the sanctuary had stood nearly 3 m higher than the porch. 

Then in 1838, after depredation of the Raja of Khurda, the Asiatic Society of Bengal requested 

the Government to take care of this famous Government property. The Deputy Governor of 

Bengal, however, declined to interfere with the temple, except in case of spoilation and injury by 

individuals. By 1910 the initial task of conservation, incorporating all the items essential for 

rendering the monument stable, was completed at a cost of nearly a lakh of rupees.  

Attention to the monuments continued even afterwards, and by 1922 all the major structural 

repairs like the rebuilding of the wall-tops of the sanctuary of main temple and Mayadevi temple 

and the Bhoga-mandapa and making them watertight by laying concrete on the exposed tops. 

The restoration of missing stones and pointing the open joints were more or less complete. 

More casuarina trees were planted. Sand and fallen stones continued to be removed. Lightning-

conductors were also fixed, while a sculpture-shed was constructed in 1915 to house the 

images and important carved pieces.  

The monument was inspected in1949 by the Executive Engineer of the Archaeological Survey 

of India, who observed certain major damages. It was felt, even after the sustained work for half 

a century.However large-scale repairs and chemical treatment were still needed. In 1950, the 

Government of India appointed a committee of experts on archaeological conservation, 

engineering, art, architecture, geology and chemistry to go into the whole question of the 

preservation of the monuments and to find out appropriate measures for prolonging their life. 

The principal recommendations of the Committee were: (i) testing of humidity contents inside 

the sealed porch of main temple; (ii) making of the entire main temple watertight from outside by 

grouting, filling in of joints, rectification of wrong slopes and concreting the tops of the irregular 
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masonry; (iii) removal of sand from the compound with necessary provision for drainage of 

water; (iv) rebuilding of the damaged compound-wall to the height of the original coping; (v) 

chemical treatment of the surface; and (vi) planting of a thick belt of casuarina and cashew-nut 

trees in the direction of the sea so as to produce a screening and shielding effect for the temple 

both from sand drift and consequent attrition. But it is true that even the super cyclone in 1999 

did not collapse Konark very much. 

Now the Central and State Governments are taking vigorous steps for preservation of the 

temple and improvement of Konark. Government have taken up steps for development of 

Konark and a Master Plan is being prepared.  Marine drive has been constructed from Konark 

to Puri keeping the blue sea in one side and the casuarina plantation on the otherand again 

Konark becomes acentre of international tourists. 

3. Taj Mahal: 

The Taj Mahal is situated in Agra on the bank of the river Jamuna in UP Between 27 ̊2’ N & 78 ̊ 

E. It is one of the finest domes of the world – a veritable model of perfection. The monument 

was constructed by Shajahan, the Mughal Emperor (1627 – 58 AD) in memory of his beloved 

wife Mumtaz Mahal. This was completed in 17 years starting from 1631 & ending in 1648 AD. 

More than 20,000 labours were employed to complete the structure. It contains the relics of the 

emperor Shajahan & his beloved wife. 

According to Badshanama the foundation of the Taj was laid in the subsoil at water level. The 

foundation structure was constructed with stone masonry in lime mortar while the super 

structure above plinth was constructed by well baked Lakhansi bricks were covered by marble 

veneers. Since the river flows close by hence the whole fabric together with the four corner 

miners have been made to rest on a firm bed of masonry which seems to have been supported 

on piers sunk at close intervals, as it was the usual practice of Mughal builders  

The white marble was obtained from Makrana while the red sandstones were transported from 

Fatehpur Sikri. There is difference of opinion about the availability of that the jewels and 

precious stones were obtained from Persia and other foreign countries. On account of the decay 

the lime concrete below the marble veneers by seepage of water, there was leakage through 

the joints. The efflorescence and salt action was noticed along with the rusted dowels of iron. It 

was due to this effect the marble veneers bulged out and the slabs cracked due to the tensile 

stress that developed during the course of deterioration. 
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It was an interesting fact that the repair work was started during the period of Aurangzeb the 

earliest record of its repair is available in a letter which was published in Muraqqua-i-Akbarabad. 

This letter was written by Prince Aurangajeb in 1652 AD to Shajahan, his father. He pointed 

certain defects of the dome and vaults of the mausoleum which are given below:- 

3.1 The holy tomb leaked in 2 places towards the north in rains.  

3.2 The semi-domed arches, galleries on the second story, the four smaller domes, the four 

northern compartments and the 7 arched underground chambers had developed cracks. 

3.3 The main dome was found leaking even when it was repaired. History is, however, silent 

about the remedial factors taken by the emperor, on the suggestions of Prince.  

It is during the British rule Captain Taylor repairs to the Taj under the guidance of his Chief 

Engineer Col. Hyde. The entire outer surface of the Taj was repaired and cleaned including 

replacement of missing marble stones, and renewal of mosaic with chunars which faded in 

course of time.  

The authorities of the Archaeological Survey of India appointed an expert committee of 5 

members in 1941 to suggest adequate measures of its conservation.  

Preventive Measures: - The extrados of the dome was rendered water tight by replacing the 

decayed and pulverised lime concrete and by brick breeze concrete and covering the surface 

with the marble stones in hydraulic lime mortar. The joints were filled with special lime mortar 

which is prepared with marble lime and   marble dust and   rumimastagi (gum) & Batasa added 

with Belgiri. The other type of mortar was prepared by one part of cement and 4 part of hydraulic 

lime. Further to provide extra strength to the damaged part of the structure the rich lime mortar of 

ratio 1:2 was used.  

The old decayed deteriorated plaster was scrapped up to a height of 20 metres from the intrados 

as well as the superstructure. Later on, the soluble salt was removed by cleaning with soft water 

and a weak cement mortar (1:10) (1:16) was applied over the surface affected by salt in order to 

suck out the salt. Later on this coarse plaster was removed and surface cleaned. The final 

plastering was done with hydraulic lime. The marble facing and   inlay work was replaced and 

the iron clamps were by those of copper. 

The decayed concrete from the top of the dome was removed & it was treated with lime concrete 

to a depth of 7.5 m. Over this layer another layer of cement concrete (1:2:4), the load over the 

inner dome was thus relieved from a thickness of 36 cm stolen. In this way the strength of the 
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structure was maintained. The deteriorated pillars and the damaged members were replaced in 

inconspicuous ways so as not to cause any change that would depreciate the value of structure. 

The garden was developed all around the monument (front side) along with it the foundations 

were also restored up to a certain extent.  

4. Shore Temple – Mamallapuram: 

The temple is situated just in the seashore at Mamallapuram. It was raised during the period of 

Pallavas. It is one of the representative structures of Pallava art. The constructions of temples 

under the Pallavas are however divided into 3 categories:- 

I) Mahendravarman style of architecture under which the rock cut temples was built.  

II) Mamalla style of architecture under which monolithic temples in isolated form were raised. 

These are known as the seven – Pagodas – all built in the vicinity of famous city of 

Mahabalipuram. 

III) Raj Shimha style of architecture under which the structural temples were constructed. 

The stone temples at Mamallapuram exhibits culmination of Pallava art & architecture in 

circa 7th century in structural phase. It is raised on the axial alignment. The sanctum of the 

shore temple is facing the sea. Its mandala was oriented to the west which is ruined except 

a highly curved entrance gate in situ.  

Since the temple is situated on the verge of the seashore it was damaged by tidal remains such 

as accumulation of sand and other ingredients, humidity and ultimately growth of minor 

vegetation, i.e., cryptogamic growth, action of saline water.  

On account of the thrust exerted by sea water, certain members were dislocated and the 

foundation was in unstable state of preservation. Due to the lashing of the saline water the 

decorative features of the monuments have deteriorated. 

Protective Measures: - A semi-circular grey wall of stone masonry was raised on the east of the 

temple to prevent the entry of lashing saline water. Then the removal of debris inside as well as 

outside of the temple was under taken. Later on the cryptogamic growth was removed by 

mechanical methods, but this method was not attempted everywhere. There after the salt action 

was removed by washing the affected area with soft water periodically.  

Certain weathered members were strengthened to withstand the load in their original state of 

load conditions by underpinning process. The worn-out stones were replaced.  
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The slope was reversed in falling gradient from the main temple to drain off the rain water 

quickly & no stagnation of water was allowed near the foundation. Stone pitching was done all 

round the compound.  

Plantation of Cashew & Casuarina groves near the monument was suggested to create a shield 

against the actions of attrition & abrasion effects. These trees also protect the temple from salt 

action.  

5. Ellora Caves: 

The caves are situated at Ellora (20 ̊ N 75 ̊ E) at a distance of 30 km from Aurangabad, 

Maharashtra. There are 34 rock cut caves at the foot of the hill out of which the largest cave No. 

16 (Kailash). It was fashioned in circa 8th AD. The rock is Deccan basaltic trap which exfoliates 

gradually when exposed to weathering action. The rock is thus reduced into red, brown & black 

clays. The ceilings, pillars, walls deterioration and disintegration;the seepage of water through 

ceiling and walls has been responsible for increasing the rate of decay by multiple action like 

salt action, cryptogamic growth, humid atmosphere in the caves, creeping of cementing material 

of the rock including growth of microorganism and insect, etc.  

Protective Measures: - The worn out pillars and other members were constructed with 

Reinforced cement to merge the texture. The roofs and ceilings were rendered water tight. Salt 

action was removed both from the super-structures and sculptures. 

Cryptogamic growth and microorganisms were removed. Measures were taken to stop the 

human vandalism. Open drains were provided to drain off the water away from the caves. 

The paintings both at Ajanta and Ellora were subjected to chemical treatment. The accretions 

were removed. The flaking of the paintings was treated with 3% polyvinyl acetate in toluene.  

6. Ajanta Caves: 

The famous wall paintings of Ajanta caves are situated at a distance of 83 km from Aurangabad 

(30 caves at the site ranging from 1st century BC to 7th century AD). Looking at the deteriorated 

conditions of the caves of Ajanta particular attentions was paid to conserve these caves. In 

1948 an expert committee was appointed to find out the best means to save these caves from 

further deterioration. The following measures were suggested by the expert committee –  

I. Provision of surface drain to drain off the rain water quickly without spilling over 

the facade of the caves.  
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II. Grouting of the major and minor cracks of the caves.  

III. Erection of masonry supports to withstand the excessive unsymmetrical loads due 

to   the failure of beams & ceilings, etc.  

IV. The missing, fallen, damaged portions of the caves must be replaced by 

reconstructions of new supports as per the demand of site.  

V. Provision of doors & windows with expanded metal melting to arrest further 

destruction caused by bats, human & animal agencies.  

Burning sulphur to drive away bats & other microorganisms from the caves is also undertaken. 

These suggestions were accepted and the work was undertaken. First of all unwanted debris 

from inside, outside and   top of the caves were removed.  Especially in the cave no 1 and 2 the 

clearance operation was attempted to find out the source of leakage of water through the 

porous cavities of the caves. The roofs and ceilings were rendered water tight. A rock cut drain 

was excavated over the facade of cave No 12 and 15, so that a large mass of water should not 

spill over the facade of above caves. In a similar way a drip course was provided, below the 

mass of the projecting rock just over the facade of caves No 11, 12, 13, 15, 17, and 18 to throw 

off rain water. 

The cavities in the rocks were made homogenous by the use of grouting to arrest further decay 

by percolating water. A stone architecture of the front veranda of cave No. 16 was reset in 

position by providing steel pins and clamps.  

The massive homogenous rock pillars were damaged, decayed or missing, were restored by 

Reinforced cement concrete (RCC) in imitation of the existing rock cut pillars. These pillars were 

restored & maintaining the same designs texture & colour matching with original ones.  

The damaged floors were also retouched & rendered. As the nature of rock being soft, it is 

easily susceptible to the deteriorating action of water. The soft and weathered portions were 

chiselled out, lateral galleries & heavy moulding were reproduced fashioning them with RCC or 

plain cement concrete with latticed work maintaining the originality.  

7. The Qutab Minar: 

a) The Site: - The monument is located in Delhi which is subjected to extreme climatic 

conditions, i.e., wide variations in diurnal temperature.  

b) Material Structure: - Mainly quartzite. Construction of the 3rd stony walls consists of 

3 kinds of masonry.  
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i) An outer veneer of Agra sandstones slabs to act as bond stones.  

ii) A hearling of rubble stone masonry and  

iii) An inner phase of ashlar masonry of Delhi Stone.  

c) Damage:-  

1. The minar was damaged by lightening in 1968. 

2. As per the records of Firoz Shah Tughlak’s reign as well as in the minar itself vide 

inscription it has suffer several severe earthquake shocks. The cupola was damaged by 

the earthquake in 1803.  

3. The Archaeological Survey of India took help of the National Institute of Geo-physical 

record to find out the location of bed rock under the foundation that require to be 

consolidated. Investigations revealed:-  

1) The bed rock under the foundation as located at about 50 meters below the present 

surface.  

2) Inclination of the minar to the south and south-east 75 cm off the vertical.  

3) Pockets & cavities in the rabble masonry of the foundation.  

4) Cracks on the sand stone rendering due to various reasons like thermal expansions 

of the slabs, corrosion of the iron dowels, inherent defect in the stones used,etc.  

5) Remark: - Probably the displacement of the masonry is the result of settlement that 

occurred while the tower was being built due to the war being run up too quickly and 

to the excessive use of mortar.  

d) Consolidation: - The foundation at the Qutab had been consolidation by grouting with liquid 

cement under a pressure of 1 kg/ sq.cm in 1:5 to 1:3 ratio up to the entire depth of 9 m. rubble 

masonry. After the foundations are stabilized, the cracked & damaged stones of the super 

structures had been replaced with new ones. 

8. Summary:- 

Conservation of archaeological monuments and sites has a long history. The architecture, 

material composition,its deterioration, preventive measures are very interesting. In India, many 

monuments and sites, archaeological remains have long history of care and conservation. 

Sanchi, Sarnath, Golkunda fort, Red fort, Hazarduari palace, forts in Rajasthan, Mahavihara in 

Nalanda, Amaravati and others are under the umbrella of Archaeological Survey of India and 

conservation branch of ASI has the responsibility for their preservation. The module just gives a 

glimpse of it.  


