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in THiS iSSUe:

stone (ston) n.
1. a. Concreted earthy or mineral matter; rock.

b. Such concreted matter of a particular type.
Often used in combination.

2. A small piece of rock.
3. rock or piece of rock shaped or finished

for a particular purpose, especially a piece
of rock that is used in construction.

nex-us (nek’ sas) n., pl. nexi or nex-us-es.
1. A means of connection; a link or tie.
2. A connected series or group.
3. The core or center.

mag-a-zine (mag-úh-zeen), n.
1. A periodical containing a collection of

articles, stories, pictures, or other features
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M A D E  T O  L A S T  S I N C E  1 8 9 0  I N  B A R R E ,  V E R M O N T  U S A

A great value at

$329

Dry stack stonework requires patience, practice, and an  
eye for finding the right stone. For those times when  
adjustments are needed for the perfect fit, we have 
assembled this special collection of tools  
and accessories.

Dry Stone Walling Set

• Our dual-purpose, carbide- 
tipped 2 lb. Hammer Point
removes high spots and also
features a hardened striking head.

• Splitting and shaping is easy with the
1-1/2” Hand Tracer.

• Trim fieldstone on the fly with our specialized
24 oz. Rock Pick. It’s fast and accurate, thanks to its
long-lasting, carbide-tipped blade and trimming face.

• Set also includes safety glasses, walling pins and twine, canvas tool bag,
and a complete guide to building and maintaining dry stack walls and fences.

1-800-451-4349 • www.trowandholden.com
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jo kley, stone sculptor

ART/ENERGY
We ourselves should constantly be 
aware of the significance of the term 
`freedom of art´ and we should defend 
this freedom as our utmost concern. 
Therefore I am free to state that an  
excellent stone sculpture embod-
ies both a material and at the same 
time an immaterial energy; as a result I  
understand these kinds of objects as: en-
ergy in form! 

What do I do? Normally I try to give 
the stone a fitting form using the means 
available to me. The work process opens 
my eyes and my perception. While I am 
working—chiseling, polishing, and mak-
ing dust—new ideas arise for the next 
forms. For me the work process is at least 
as exciting as the finished sculpture. The 
form which remains at the end tells of its 
conception, revealing or mystifying—for 
at the end a small secret always remains. 
The form needs to have a certain power, 
it needs to breathe and be alive, to attract 
the observer’s attention. I see my work 
as constant practising, working at my 
manual skills as well as tackling the ma-
terial. And stone is my favourite material 
to work with. Marble, granite, limestone, 
alabaster. . .the palette is infinite, so it 
always presents a new challenge to find 
the most appropriate form.

      energy in form. . .
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Ancient Greece
Its art and its gods have faci  at-
ed me and have provided 
ration for  a  series  of  sculp
modeled on the classical 

clockwise from top left:

DemeTer
red granite  h: 40 cm

venuS and ADOnIS
limestone and Carrara marble  
h: 55 cm and 60 cm

HermeS
marble, Portugal  h: 30 cm

ATHene
marble, Carrara  h: 60 cm

DIOnYSOS
red marble  h: 60 cm

ZeuS
marble, Carrara  h: 55 cm

inspi
tures

deities.
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Context:
THe GATHerInG, IreLAnD 2013 began as a State-backed tourism drive but be-

came much more as it was embraced, shaped and directed by the Irish people them-
selves. Aimed at encouraging the Irish diaspora to return to Ireland, The Gathering was 
not a single event but an umbrella framework within which the grassroots initiatives of 
private individuals and non-governmental organisations resulting in more that 5,000 
varied activities nation-wide, including family reunions, community gatherings, sports, 
arts and cultural events.

Conception:
Remember, remember, the third week of September! 
Annually for ten years during the third week in September Inis Oirr, one of the 

Aran Islands off the west coast of Ireland, has hosted a convergence of the stone 
tribe—the Féile na gCloch (Festival of Stone). 

Inis Oirr is overlaid by the densest concentration of dry stone walls in the country. 
It is a very special place for lovers of dry stone and those who attend leave feeling 
revitalized and more enthusiastic about the craft than ever. 

The camaraderie and passion for the craft experienced on the island inspired the 
Dry Stone Wall Association of Ireland’s members and fueled a desire to hold similar 
events across the country that would promote Irish dry stone heritage and the practice 
of the craft itself.

In 2012, Tomas Lipps, Director of the international Stone Foundation was invited 
to speak at Féile na gCloch. After the festival Sunny Wieler, Chairman of the DSWAI, 
invited Tomas to stay with him in Dublin while he conducted research for the articles he 
would write about Irish stonework for STONEXUS magazine in issues xII and xIII. 

Still enthused from the festival, the two men discussed future collaboration be-
tween the DSWAI and the Stone Foundation. As the Guinness flowed so too did con-
cepts for possible projects.

Immediately upon returning home, Tomas conceived of an installation in the mid-
dle of Ireland that would celebrate Irish culture. He imagined stones being gathered 
from around Ireland, brought to the center of the island and used to construct a stone 
circle. Tomas transmitted his idea to the DSWAI principals and the seed was sown. 

Coincidentally nick Aitken, Scottish master Dry Stone Waller and DSWAI forum 
member, contacted the group suggesting that an event be held for The Gathering in 
the centre of Ireland featuring a variety of stone types and a spiral design that repre-
sented Ireland’s cultural heritage. nick and Tomas’ emails arrived only days apart.

It was clear that the timing was right, a creative concept was forming and with it, 
an opportunity for the DSWAI to do something as an organization that would put it on 
the map as a group dedicated to promoting awareness of the craft of dry stone walling 
in Ireland and ensuring its survival there.

Tomas and nick’s proposals were floated at an extraordinary General meeting of 
the DSWAI and were initially met with dissent. Some had reservations about embark-
ing on such a large project at such an early point in the DSWAI’s development. After 
discussion, however, the majority present agreed to pursue the concept further—and 
the rest, as they say, is history.

Evolution:
Communications between the early initiators and the newly formed Gathering of 

Stones Organizing Committee fostered the development of the concept to a prospec-
tive design. Agreement was reached on certain key elements: 

A circle, or circles.
A midlands location.
various types of stone gathered from the four provinces. 
The incorporation of several walling styles and other features.
The creation of a monument to Irish culture and Ireland’s dry stone heritage. . . 

left: The interior of the central structure; embedded in the walls are the crests of Ireland’s four 
provinces. Clockwise from the top left: Munster, carved by Victor Daley; Leinster, carved by 
Julia Gebel and Christian Helling; Ulster, carved by Alex Pantelienko; and Connacht, carved by 
Christian Helling. The Gathering of Stones logo was designed by Tomas Lipps.

the gathering of stones
by Ken Curran and Sunny Wieler

Photos by Sunny Wieler, Louise Price,
Tom Egan, Paul James & Gerry Dolan
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stone structures 
of the north Wales Slate industry   by Sean Adcock

much of the united Kingdom’s cultural heritage is inextricably linked to industry. In South Wales the development of the coal industry 
helped mould communities and landscapes; in north Wales the exploitation of slate played a similar role. Throughout the 19th century north 
Wales dominated world slate production and several hundred quarries operated at one time or another. The waste heaps of these quarries still 
pockmark the countryside, providing an indelible reminder of the past. 

Today most towns and villages in and around the quarrying areas contain terraces of distinctive small stone quarrymen’s cottages; in some 
instances whole villages are essentially comprised of such cottages. At mynydd Llandegai near bethesda two parallel rows of cottages were 
built for local quarrymen each with an acre of land creating a regular rectilinear pattern of fields bounded by dry stone walls and slate pillar 
fences, making a signal contribution to the landscape.

It is likely that this concept developed from tyddynod or smallholdings located alongside the quarries during their early development 
as workers eked out a subsistence living from quarry and land. This created a distinctive landscape wherein many of the cottages sit derelict 
today in a patchwork of small fields with decaying networks of dry stone walls.

The need for quarry housing was notable within the quarries too and remains of lime mortared barracks—rows of houses used as week-
day accommodation by those who lived too far away to walk to and from work on a daily basis—are relatively commonplace. In rhiw bach, 
high above the already remote Penmachno slate workings, the quarry even contained its own small village.

slatelandia
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by Sean Adcock                                    photos by the author

Deserted in 1953, it still contains almost complete remains of houses, streets, church-cum-school, dry stone garden walls, sheds and even 
a dry stone post and rail fence. 

All quarries required a range of buildings in order to carry out their work. These were inevitably built from the most convenient raw 
material—slate. most quarries have the remains of some buildings. Dry stone blast-shelters with their thick walls have survived the ravages of 
time well and smaller dry stone buildings such as garderobes and toilets can occasionally be found perched on walls alongside waste heaps. 

many quarries had retaining walls of some description. Commonplace are the impressive remains of 2 and 3 metre walls that formed 
tramway embankments, created terraces or platforms, eked workspace from a hillside and retained slate waste. 

Other structures can be found with the vast numbers of quarries giving rise to a diversity of remains. examples include corbelled arches, 
voussoired arches, lintelled passages through walls, inclines, canalised water races and ‘launder pillars’ built to get water to water wheels 
housed in stone pits or towers. At the national Slate museum in Llanberis the largest (and still operating) water wheel on the british mainland 
is housed in a dry stone tower that was built in 1870 and is over 8 metres high. 

The need to provide access to various levels has led to a plethora of staircases. One large, impressive set in Dinorwic runs for two hundred 
metres at an average gradient of around 1:3. 

Abandoned quarries such as Dinorwic, facing page, and Rhosydd, 
shown above, contain impressive wonders of the walling milieu. 

These quoins are a metre and a half to two metres long.

4 pages of 10
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right and above: The famous overhanging ‘wailing wall’ at the Gorseddau quarry in Cwm Ystraddlyn. It 
borders a tramway, protecting it from waste spillage. Why it is curving out rather than leaning in is a mat-
ter of conjecture. An interesting idea put to me recently suggests it could be the up-hill portion of a long 
corbelled vault-to-be, half of a structure that would provide the continuing passage of the tram through 
a tunnel whilst enabling the quarry to dispose of thousands of tons of waste overhead. It would then 
resemble the much shorter passage shown above, at Hafod y Wern (Bethesda) built as part of a narrow 
work platform. 

far right, above: Leaning like drunken sailors is a procession of ‘launder pillars’ at Hafod y Wern quarry. 
Remnants of an industrial age aqueduct, these pillars supported the troughs that brought water from its 
source to turn the wheels that powered the machinery.

bottom right: The entry to the ‘dead-end tunnel’ that traversed the raised A incline at Dinorwic quarry 
(see page 44) until waste was dumped to one side and the incline became a retaining wall.

below: Masterful stonemasonry—a carefully built structure at Rhosydd quarry, purpose unknown. 
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The Borobudur 
Temple Compound
 is one of the greatest buddhist monuments in the world. It was built in the 8th and 9th centuries AD 

during the reign of the Syailendra Dynasty. The monument is located in the Kedu valley, in the southern 
part of Central Java, Indonesia.

The main temple is a stupa built in three tiers around a hill which was a natural center: a pyramidal 
base with five concentric square terraces, the trunk of a cone with three circular platforms and, at the top, 
a monumental stupa. The walls and balustrades are decorated with fine low reliefs, covering a total surface 
area of 2,520 square meters. Around the circular platforms are 72 openwork stupas, each containing a 
statue of the buddha.

The vertical division of borobudur Temple into base, body, and superstructure perfectly accords with 
the conception of the universe in buddhist cosmology. It is believed that the universe is divided into three 
superimposing spheres, kamadhatu, rupadhatu, and arupadhatu, representing respectively the sphere of 
desires where we are bound to our impulses, the sphere of forms where we abandon our desires but are still 
bound to name and form, and the sphere of formlessness where there is no longer either name or form. At 
borobudur Temple, the kamadhatu is represented by the base, the rupadhatu by the five square terraces, 
and the arupadhatu by the three circular platforms as well as the big stupa. The whole structure shows a 
unique blending of the very central ideas of ancestor worship, related to the idea of a terraced mountain, 
combined with the buddhist concept of attaining nirvana.

The Temple should also be seen as an outstanding monument of the bhuddist Syailendra Dynasty that 
ruled Java for around 5 centuries until the 10th century.

The borobudur Temple Compound consists of three monuments: namely the borobudur Temple and  
two smaller temples situatued to the east on a straight axis to borobudur. The two temples are mendut 
Temple, whose depiction of buddha is represented by a formidable monolith accompanied by two bo-
dhisattvas, and Pawon Temple, a smaller temple whose inner space does not reveal which deity might have 
been the object of worship. Those three monuments represent phases in the attainment of nirvana.

The compound was used as a buddhist temple from its construction until sometime between the 10th 
and 15th centuries when it was abandoned. Since its re-discovery in the 19th century and restoration in 
the 20th century, it is again a buddhist archaeological site.
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Criterion (i): 
borobudur Temple Compound with its stepped, unroofed pyramid consisting of ten superimposing ter-

races, crowned by a large bell-shaped dome is a harmonious marriage of stupas, temple and mountain that 
is a masterpiece of buddhist architecture and monumental art.

Criterion (ii):
borobudur Temple Compound is an outstanding example of Indonesia’s art and architecture from be-

tween the early 8th and late 9th centuries that exerted considerable influence on an architectural revival 
between the mid-13th and early 16th centuries.

Criterion (iii): 
Laid out in the form of a lotus, the sacred flower of buddha, borobudur Temple Compound is an ex-

ceptional reflection of a blending of the very central idea of indigenous ancestor worship and the buddhist 
concept of attaining nirvana. The ten mounting terraces of the entire structure correspond to the successive 
stages that the bodhisattva has to achieve before attaining to buddhahood.

The boundaries contain the three temples that include the imaginary axis between them. Although the 
visual links are no longer open, the dynamic function between the three monuments, borobudur Temple, 
mendut Temple, and Pawon Temple is maintained.

There is a growing rate of deterioration of the building stone, the cause of which needs further research. 
There is also a small degree of damage caused by unsupervised visitors. The eruption of mount merapi is 
also considered as one of the potential threats because of its deposit acidic ash as happened in 2010.

The original materials were used to reconstruct the temple in two phases in the 20th century: after the 
turn of the century and more recently (1973-1983). mostly original materials were used with some additions 
to consolidate the monument and ensure proper drainage which has not had any significant adverse impact 
on the value of the property. Though the present state of borobudur Temple is the result of restorations, it 
retained more than enough original material when re-discovered to make a reconstruction possible.

This succinct synthesis is from borobudur Temple Compounds, a UNESCO document.
photos by Tomas Lipps unless otherwise attributed  

photo: Gunawan Kartapranata 
via Creative Commons

by Tomas Lipps

7 pages of 20



stonexus xv58

The british governed Java from 1811 to 1862.
Sir Thomas Stamford raffles, the head of the colonial govern-

ment there had an intense interest in Javanese culture and history 
(he later wrote a book on the subject).

He traveled widely on the island and when in 1814 he was told 
of a great monument on the Kedu plain, Sir Thomas may or may 
not have gone there himself (accounts vary) but he did commission 
H.C. Cornelius, a Dutchman with experience in surveying temples to 
investigate the site.

In that same year Cornelius arrived at borubudur to find a hill 
covered with trees and bushes and studded with fragments of carved 
stone and remnants of walls. He assembled a labor force of a few 
hundred locals to cut trees, burn undergrowth and dig up and clear 
away earth and stones. enough was removed to get an idea of the 
structure though not in any detail. From 1817 on, sporadic small-
scale excavations were made with no known outcome.

the Chandi Borobudur restoration saga

In 1882 concern for the monument’s deterioration prompted a 
proposal to demolish it, remove the reliefs and install them in a mu-
seum. This radical plan was rejected when a somewhat more positive 
report on the monument’s condition was made.

The surprising discovery
in 1885 by Dutch engineer J.W. Yzerman of the structure’s orig-

inal base—replete with hundreds of linear metres of carved reliefs 
which had been buried in the act of widening the base—brought 
renewed interest in Chandi borobudur. (See page 61.)

Despite this, when King Chulalongkorn of Siam visited borobu-
dur in 1896, the Dutch gave him eight wagon loads of statues and 
bas-reliefs to take home, including five of the best buddhas and two 
complete lions. These now reside in the national museum in bangkok.

In 1898 a mr. L. Serrurier stated “. . .the best procedure is to 
carefully sprinkle all of the upper part of the temple with dilute 

sulphuric acid since this kills all living organisms.”1 (no comment 
on what it would do to the stone.) by this time a crustaceous moss or 
lichen had become a problem, enveloping entire galleries with grey/
green growth. Other chemicals were used, but not named; record 
keeping was less than diligent.

The excavations and removal of accumulated soil and vegeta-
tion by Cornelius and Hartmann exposed stones that had been bur-
ied, hidden from sight for centuries. Once safe beneath a mound of 
bio-mass, they were now vulnerable to scavenging by enterprising 
locals (and foreign royalty) and began to migrate away from the 
ill-managed site.

meanwhile, “Yzerman’s discovery in 1885 finally led to a gov-
ernment decision to take up seriously the problem of physically 
safeguarding Borobudur, and a Commission of three was set up in 
1900. Dr. Brandes, a brilliant art historian, was appointed Chair-
man. The other two members were van Erp, an army engineer of-
ficer, and Van de Kamer, a construction engineer in the Department 
of Public Works.

“Van de Kamer had earlier become known for his fantastic plan 
to shelter Chandi Borobudur from rain and sunshine by constructing 
a huge umbrella over it, made of galvanized iron plates and sup-
ported by 40 iron pillars.

“Van de Kamer’s plan was the first proposal considered. . . 
the other two members objected to the cost and to the effect the 
‘umbrella’ would have on the appearance of the monument. The 
Commission then agreed (1902) to submit a three-fold plan to the 
government. First, the immediate dangers should be averted by re-
setting the corners, removing stones that endangered adjacent parts, 

In 1834 the Dutch District Officer for the region, C.L. Hartmann, 
developed an interest in the site and started a program to clean up 
the entire structure, discovering in the process that Borobudur was 
not just a temple crowning a hill—it was a hill (enveloping, as the 
UNESCO borings would later find, a natural rise in the landscape). 

In 1842 he focused his attention on the large stupa that 
crowned the structure. Treasure hunters had, some time before, bro-
ken into it and there was nothing of value found inside except for 
an ill-formed Buddha statue. This statute, the Unfinished Buddha,  
became a source of controversy. More of that later. . . 

Hartmann himself left no record of his activities; that a Buddha 
associated with the stupa had been found is known only because the 
villagers talked of it. The site-clearing revealed that the ruins were 
ideally situated for views over the surrounding countryside (and, 
presumably, for pleasant breezes) and a bamboo tea-house was built 
atop the structure in anticipation of visitors.

In 1872 Isodore Van Kinsbergen was the first to photograph 
Borobudur’s statues and reliefs. Continued excavation and consider-
able cleanup was needed but as Van Kinsbergen’s photos show, the 
temple stood clear of the earth and trees that once covered it. It is 
reported that he applied a coating of bamboo ash mixed with lime 
and clay to enhance the reliefs when photographing them.

above, left: A romantic painting of the site commissioned by Raffles.

above, right: Van Erp establishing a level plane for the paving.

facing page: Photo by van Erp of the temple near the end of his work there 
in 1911. Note that the chattra, or pinnacle, has not yet been removed.
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straightening the first balustrade, and restoring several archways, 
niches, stupas and the main dome. Secondly, the improvements so 
obtained should be consolidated by fencing off the courtyard, 
providing proper maintenance and, above all, by making the water 
drains really effective and restoring the floors and spouts. 

“Thirdly, all loose stones should be removed, the monument 
cleared up to the first balustrade, the disfiguring additions removed 
(the tea-house), and the spire of the big dome restored.”2

In 1905 van erp was appointed to carry out the restoration and 
in 1907 he started by collecting as many loose stones as possible 
to gain an idea of the extent of the work to be done. excavations 
around the perimeter of the monument produced a large number 
of carved stones including water-spouts, antifixes, buddha heads 
and Kala heads, lions and fragments of carved narrative panels—so 
much material in fact that he revised his earlier estimate of what 
could be done, broadened his planning and requested further fund-

ing which was awarded.
At van erp’s instigation a concerted effort was made throughout 

the region to retrieve stones that had been removed from the site 
and repurposed elsewhere. Carved stones in particular were sought 
and their owners were persuaded to part with them by modest com-
pensation and replacing them with ‘bald’ stones.

From 1907 until 1911 he restored balustrades and the walls 
that supported them; he dismantled and rebuilt staircases, arches, 
niches, the upper terraces, the main stupa, the surrounding 72 per-
forated stupas and the paving.

but as much as he did, there was much he could not do. He 
could not, for instance, demolish and rebuild all of the walls; some 
were leaning out and some were sinking but, knowing they would 
not collapse, he prescribed periodic assessments and left them as 
they were. He restored the temple’s integrity and bestowed upon it 
the character of a sacred structure that had weathered time.

“In the beginning of the 20th century, at a very critical moment 
in its existence, Borobudur was lucky enough to receive care from 
a man who developed himself into a great restorer, an artist and an 
architect as well as a scientist. This good fortune helped Borobudur 
keep much of its riches and exceptional character. ”3

This is certainly true, but it is also true that despite his principles 
and the respect he had for the monument and its creators, this good 
man caused considerable harm to the monument that he so respon-
sibly restored. 

He was constantly combating the invasive moss. “Van Erp in 
one of his quarterly reports to the Committee of Experts of the An-
tiquities noted that the unsightly blotches of moss resisted clean-

ing with chemicals (the aforementioned sulphuric acid perhaps) and 
could only be removed by scrubbing with hard-cane brushes that 
harmed the surfaces of the carvings and that the fine outlines of re-
liefs were less distinct than when photographed 25 years earlier. 4 

The disfiguring moss made photographing the reliefs a problem. 
His solution to that was similar to von Kinsbergen’s in 1872. “He got 
very good results. . .by treating the reliefs with a dye. . . a mixture 
of lamp black, yellow ochre and chalk diluted with water.

“When the reliefs covered with this dye were sprayed just be-
fore the photographs were taken. . .they took on the appearance of 
a newly carved relief with all the blotches completely hidden. . .the 
coloring matter is quite harmless and gradually disappears in the 
rain. We therefore treated all the bas-reliefs we photographed in 
this way.’”5 

 The ‘quite harmless’ coloring matter actually wasn’t—
the ochre has been destructive. And it has not disappeared.

To level and stabilize the pavement of the first and third galler-

ies and the upper ‘plateau’ and terraces, van erp laid flagstone on a 
‘compact concrete’ base composed of one part pozzolano, one part 
lime, two parts sand and five and a half parts aggregate. The joints 
between the flagstones were filled with a mix of one part portland 
and two of sand. This served the purpose, but would later harm the 
alkali-sensitive stones.

van erp saw the value of documentation and early on he set 
aside funds for photographing the carvings as a means of assessing 
the process of deterioration. Photographs were made before, dur-
ing and after the restoration and when, 16 years later, a check-up 
was undertaken to ascertain the health of the monument it revealed 
some quite severe damage to the stones, principally due to weather-
ing. The temperature swings between day and night and the alter-
nating humidity of dry and rainy seasons stressed the stones which 
had been quarried and carved more than a thousand years before. 
These stones were not consistent in quality. And they were porous. . . 

Insidious osmosis. . .
The earthen hill and added in-fill upon which the temple had 

been built could not adequately sustain the immense weight of 
stone piled atop it, particularly when permeated with water. 

van erp did not solve the drainage problem. Water that found 
its way into the core saturated the soil, causing it to swell. The wa-
ter then percolated—under pressure—out through the porous stone 
envelope, carrying with it alkali salts and calcium hydroxide leached 
from his concrete, as well as chemicals and minerals from the very 
earth, which were then deposited on the surfaces of the carvings—
to their detriment.
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The damage revealed 
in 1926 led to the formation of a Com-

mission and a survey was made but the 
Great Depression and World War II, the 
overthrow of the Dutch colonial govern-
ment following the war and the political 
turmoil within the young republic prevented 
any positive measures from taking place.

In 1948 the Indonesian government 
and its Archaeological Service invited ar-
chaeologists from India to inspect and as-
sess the troubling decay of the monument. 
For a start they identified an accumulation 
of a white film on the stone surfaces as cal-
cium carbonate leached from the lime mor-
tar and concrete paving slabs.

Injurious maintenance. . .
 Their report indicated five factors in 

the deterioration of the monument—min-
eral, chemical, biological, and mechanical 
(physical stress and strain) but the worst was 
considered to be the scrubbing of the moss 
and lichens with stiff fiber brushes, bamboo 
broom handles and steel scrapers—abuse 
which was, at this late date, still going on!

This report and its recommendations 
never reached the Indonesian authorities 
because of fighting between the Dutch 
army and the Indonesian forces in the 
region at that time.

Meanwhile the monument continued 
to suffer.

Indonesia achieved independence in 
1949 and lost no time in applying for mem-
bership in the United Nations. It was ac-
cepted as the UN’s 50th member state. 

Membership in the UN brought partici-
pation in the United Nations Educational, 
Scientific and Cultural Organization—
UNESCO. The Indonesian Architectural 
Service took the opportunity to request 
UNESCO’s advice on the weathering prob-
lems of monuments in Java and Bali.

This resulted in the visit to Indonesia 
in 1956 of Belgian archaeologist and con-
servation expert Dr C. Coremans for a two 
month study tour and the head of the Indo-
nesian Archaeological Service, Dr Soekmono 
traveling to Belgium for extensive training 
in conservation laboratories there.

Coremans’ diagnosis was, in essence,  
‘stone cancer’ caused by water and the 
minerals and chemicals it carried through 
the stones and deposited on their surfaces. 
Water also promoted biotic growth, algae, 
etc. Furthermore it saturated the soil at the 
core of the monument and brought pres-
sure to bear on the temple’s walls, causing 
them to bulge, lean and sink. 

The problem was thus two-fold: phys-
ico-chemical and techno-architectural and 
the only remedy, a complete dismantling 
and rebuilding of the structure with the 
installation of a modern drainage system, 
could not be initiated due to political tur-

moil and economic constraints. It would be 
decades before it was possible but in the  
interim more studies were conducted, mate-
rials tested and plans made.

In 1967 a concerted appeal—Save 
Borobudur—was made to UNESCO to save 
this cultural treasure from imminent destruc-
tion. It had an effect. 

To the rescue. . 
In 1968 UNESCO set aside a budget of 

several million dollars and sent more experts 
in the fields of stone conservation and civil 
engineering to Indonesia for more studies 
and analysis. In 1971 an international con-
ference was convened in central Java to de-
liberate on procedures and funding. 

The international support, funding and 
technical expertise that UNESCO’s interven-
tion brought to bear on the monument’s 
condition would result in a complete over-
haul of the temple structure.

The IAS (Indonesian Archaeological 
Service) was accustomed to restoring tem-
ple structures but Borobudur was problem-
atic. Unlike other temples it had not been 
constructed on a level base, but built on 
and around the top of a hill, upon layers of 
earthen fill. An authentic historical record 
that would endure required a sophisticated 
technological intervention. The preliminary 
IAS restoration plan had two alternatives: 
one, to completely dismantle the structure 
and rebuild it upon a huge concrete dome 
covering the hill; the second, a modification 
consisting of a number of horizontal con-
crete beams across the galleries supporting 
concrete columns behind the gallery walls.

NEDESCO, the Netherlands Develop-
ment Company, was commissioned by the 
Netherlands government to prepare an 
overall restoration plan, engineering design, 
detailed work plan and  financial analysis.

FOOTNOTES
(See full list of sources on page 72)

1 The Conservation of the Borobudur Temple 
by Ms. Giselle Hyvert, Unesco, 1972

2 Chandi Borobudur, a Monument of Mankind 
by Dr Soekmono

3 Borobudur Temple Compounds, a UNESCO 
document

4 Hyvert, op. cit.

5 Hyvert, ibid.

NEDESCO’S plan, submitted in 1971, 
featured four layers of horizontal concrete 
slabs under the walls and floors. Recon-
struction would be limited to the middle 
areas and not disturb the stable base of 
the structure or the upper levels already re-
stored by van Erp. There would be drainage 
pipes to convey rain-water away from the 
structure and three layers of protection:

Layer A—a filter layer to prevent water 
from percolating through the inner stones

Layer B—a watertight barrier behind 
the bas-reliefs created by impregnating the 
inner stones with araldite tar to protect 
against the capillary movement of water.

Layer C—lead sheets under the walls 
containing reliefs, to isolate them from the 
concrete slabs.

This gigantic project would involve over 
600 workers and was divided in three parts: 

Archaeological  this work was the re-
sponsibility of the IAS. It involved the  re -mov
al, treatment and replacement of the  temple

 stones, over  a  million  units  amounting  to
 30,000 m3 of material. 

Engineering  this aspect of the work in-
volved the placement of the concrete slabs 
under gallery floors, drainage and the dif-
ferent types of filters and watertight layers. 

Ancillary  this aspect was to provide 
means and facilities to the project, prepare 
roads and work areas, provide equipment 
such as cranes and fork-lifts, supply electric-
ity and water, and build sheds, offices and 
laboratories. 

Work commenced in 1975, was com-
pleted in 1982. Borobudur was thereafter 
listed as a UNESCO World Heritage Site,  
a 

To learn more, particularly about this latter phase
 The Chandi Borobudur Restoration Saga, read

 The Restoration of Borobudur. 

p.s. Apologies for the lack of photos of the 
UNESCO restoration. UNESCO, despite its good 
works, has  been unresponsive to requests for ac-
cess to its photo archives.

Diagrams are from The Restoration of Borobudur,
a UNESCO publication.

—

—

—
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H.C. Cornelius during his initial investi-
gations in 1814 reported having observed 
the large hole in the east side of the great 
stupa. He did not mention having found 
anything within it. 

In 1834 an aristocratic european visitor 
described a broken stupa devoid of artifacts.

It is said that when, in 1842, H.L. Hart-
mann entered the great stupa, he found 
only an ill-formed buddha statue and re-
moved it. 

but Hartmann himself left no record, 
at least none that survived, of finding such 
a buddha—that is known only through ac-
counts given by the villagers. nor is there 
any indication where, and in what way, the 
statue was situated therein.  

The carelessly carved statue has an ugly 
face, mismatched arms and an unfinished 
hand. The likelihood of it being a rejected 
article used for fill, combined with the un-
certainty surrounding its discovery, must 
have affected the mind of Theo van erp, 
borobudur’s first restorer. He was a consci-
entious scholar as well as a soldier, engineer, 
architect and artist, and he believed that the 
authenticity of the restoration of the monu-
ment was vitally important. He therefore 
chose not to include the statue in the re-
constructed stupa. (and he was doubtlessly 

The Case of the Hidden Foot. . .

During the Japanese occupation of Java a Japanese soldier/
scholar directed the excavation of the southeast corner—the one 
visible today—and rediscovered the ‘hidden foot.’ 

Following the uneSCO restoration of 1973-83, that corner 
was left uncovered so visitors today can be aware of the nature 
and extent of the original base. The photographs of the buried 
reliefs taken by Kassian Cephas are displayed in the Karmawib-
hangga museum.

The Case of the Unfinished Buddha and the Questionable Finial. . .

In 1885 Dutch archaeologist J.W. Ijzerman noticed a sizable 
separation in the temple’s structure and in investigating that he 
discovered what came to be known as the ‘hidden foot.’ It was 
buried behind a massive encasement that had evidently been built 
to retain the structure. He removed the encasement, section by 
section, revealing 160 carved panels which were subsequently 
photographed by Javanese photgrapher Kassian Cephas. 

In 1891 the original base and the carvings were reburied. 

above: Schematic from UNESCO report, The restoration of borobudur. 
The profile of the original base is shown at the left, the encasement and 
steps added later, to the right. The etched section represents the fifth of 
five stages of construction.

below left: The unfinished Buddha from the 
main stupa at the Karmawibhangga Museum. 
Behind it is the three-tiered top of the main 
stupa’s chattra.
photo: Okkisafire via Creative Commons

below: The pinnacle as restored, before its 
removal. photo: Theo van Erp

aware that an empty stupa symbolized the 
buddhist concept of sunnyata—nothingness).

He mad e a similar decision with regard 
to the chattra, a triple-tiered stone pinnacle 
atop the main stupa. It had been recon-
structed from a very few fragments of the 
original chattra and after it had been put in 
place and photographed, he thought it too 
conjectural and ordered it to be removed. 

Today it stands behind the unfinished 
buddha outside the Karmawibhangga mu-
seum where photographs of the buried 
carving on the ‘hidden foot’ are displayed.

photo: Effendy Bong, courtesy of BAB Publishing, Indonesia.
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immortal Head. . .Face of glory 
rahu. . .The devourer

Kala. . .Time

above: The giant head with no lower jaw, the arched portal with the 
sea-dragons or Makara at the base on either side  —these are elements 
of the Kala-Makara, a style then current in northern India. This portal 
opens onto the upper level and terraces on which stand the central 
stupa surrounded by three rings of Buddhas, 72 in all, sitting within 
perforated stone stupas. 

facing page: The central stupa and the smaller perforated ones that 
surround it, one of which has been left open to show the Buddha 
within. For some reason the apertures in the lower two rings are 
diamond-shaped, those in the upper ring are square.

below: Cross section through Chandi Borobudur. 
image by Gunawan Kartapranata via Creative Commons
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loro Jonggrang

aka 
Chandi Prambanan

Hinduism and buddhism have common 
origins in the Ganges culture of northern 
India—Siddhartha Gautama, he who be-
came the buddha, was born and raised in 
the Hindu faith. The two faiths share similar 
beliefs and practices, so perhaps it should 
not be surprising that a Hindu complement 
to borobudur should evolve only 50 miles 
away, or that it would equal it in mass, archi 
tec-tonic grandeur and spiritual power—like 
a binary star system in a distant galaxy.

The Shailendras, buddhist kings and 
the Sanjayas, Hindu ones are thought to 
be two branches of the same dynasty. The 
buddhists built temples on the Kedu Plain 
while the Hindu branch ruled the mountain 
regions of central Java. In 850 a buddhist 
princess married a Hindu prince and the pair 
jointly erected temples throughout the land.

Their structural character differs— 
Prambanan is a complex of temples with 
soaring parabolic profiles with elaborately 
articulated surfaces; pyramidal borobudur 
is singular in context and has a low profile, 
similar in silhouette to the four volcanoes 
that surround it. 

but they have so much in common, such 
as the galleries around the monuments en-
livened by narrative panels and the stepped 
entrances to the portals with the Kala-ma-
kara motifs which are nearly identical.

In both borobudur and Prambanan 
there are similarities in the cast of char-
acters, the costumes and accoutrements, 
the body postures and hand gestures of 
the  figures  in  the reliefs-- these constitute 
idioms in a shared visual language and 
suggest an exchange of builders and artists 
between the two groups. 

The 7th, 8th and 9th centuries in 
central Java were undoubtedly a cultural 
‘golden age’ and a good time and place for 
stonemasons and carvers to live and work—
much as the 11th to 15th centuries—the 
age of cathedral building—were in europe.
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