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2 16. 8 M TH 5.

(2) Km
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B L5 TH 5, B1AZOBEKILTE—D0HKEESD, JOFKEFERHREZABIHLER
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W53, B1AZORKEOOBITMRESNEOESTH 40cn THD, B1BEDBIIMREEHROES T
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EAEIBIEUETH 5, BZ2ANETE A I —F 1 T ERILBIECEYH B 2Bl E T 5E
JIN—F A TIRREND B, ERIITENSZMAADETERTEILERDM,. ESVoLEEMEY
THBONEHRT HDICRFEORBHMEVEELT S, £, EYHEBIEITDONTIE. BEZ2RE
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WTIRBEZRENTHHE D RIFIIASNTHRWN, BEDX SRKMN2NWH PRI T7 TIIRBL 2K
FOBEIETCLD T T IHHBIZIRNWTH A 57, R EHO H 2 SiRLERRUESEO R T EDRRER
FRALEE N RETH D2 MIRAKTH 5,

o ¥, BHERSNEZEBBIIARNOHEEZEZ <D, REMERVILETHS, BEFHAZET S0

HEBRMNKETHS L., HEETH TSI REER LT sian, ALK B L =220
HFNZIWIRIBIC /25 Z L& <7D I ZBFARMEANELIRD, BEAAN, TOLEDIITERRENLES
7%, HAENTIIEBHEERZT 7 A TEI NS DM, EBFARFERH->THHIAEFZD, hERO
FRFBELTVWS, BALDBEBBELRN R T TEIRBOI EEENBETH A5 L, BHENHTIE
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HeEEBIREMBRERTZ L THD, 1 OHEE. REHMHROMLE OBICESME S SOLEZ R
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RETERVWE, £LU T, BAETLOATHEOT, EEERELZREZENEBLIIKVWATH S, BE
WOWTIFARERRICEBEZHEBTLE-DOHERZE EOFETHADTHAS D,
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RIBT 2NV ODORENEDEEELTL 5, BEZOHOTHN. FTHERTHN., EEYEEE
THHEEIEDS RN, ARERRDIDIIRED DNIIEEIIZRKOFHIPELZEDL THENSITO
BRNDDIMEINTH S, TITENDZLEFMRELAERBNEENTLS %, DX, FHELLE
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Do TR, ZOHEEERTSEDICEELRIBRAEREEROAEEZR S RTNXR S0,
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1995-2000 Excavations of the Tani Kiln Complex, AngKor,
and Environmental Improvement Policies

Yoji Aoyagi, Tatsuo Sasaki, Kazuhiko Tanaka, Takenori Nogami and Yoshiaki Ishizawa

I. Historical significance of the Tani kiln complex
The Tani kiln complex is situated to the east of the Angkor monumental complex within the Angkor region,
located to the northwest of the Tonle Sap lake in Siem Reap Province, northwestern Cambodia. The Tani kiln
complex lies seventeen kilometers east of the Bayon, the monument at the heart of Angkor Thom. It lies three
kilometers east-northeast of the low, freestanding hill known as Phnom Bok in a plain with small mounds. The
existence of a kiln site within Cambodia atop Phnom Kulen, the mountain located thirty to forty kilometers northeast
of the Angkor monuments, has been known since the late nineteenth century, but its actual circumstances are unclear.
The discovery of a kiln complex on the plains between Phnom Kulen and the Angkor monuments is of great
historical significance.
1t is possible to clarify that the ceramic technology of the Tani kiln complex was the important and major source
of the ceramic technology which diffused to several places in Indochina Peninsula. Concretely, we can give the
following evaluations and possible significance to the Tani kiln complex.
1. The Tani kiln complex is evaluated as a kiln site rélated to the origin of the famous Sawankhalok kiln site in
~ Thailand.
2. The Tani kiln complex possibly gave the influence on the Champa wares in Vietnam. The excavations of the
kiin sites of the Champa wares developed recently.
3. The Tani kiln complex is evaluated as the first investigated kiln site in Cambodia. It is located in the Angkor
area where the important monuments concentrate.
4. The Tani kiln complex is the oldest kiln site among the groups of the kiln sites in the Indochina Peninsula.
There are at least five large groups of kiln sites in the Indochina Peninsula.
5. It is possible that the Tani kiln complex will be clarified to have been the key station of the network for
transferring the technology of ceramics produced in Southeast Asia.
6. The Tani kiln complex is a site of the production of ceramics which testify a part of the history of the cultural
exchange of Southeast Asia from the Angkor period to the Skhotai and Ayutaya periods.
Its time for us to proceed to the establishment of the policies for the broad conservation of this area as a historical
park on the basis of the results of the actual investigations by excavations of the Tani kiln complex. The objective
of this paper is to summarize the process and results of our investigations and to consider the policies for the

conservation and improvement of the Tani kiln complex in the future.

IL. History of the investigations of the Tani kiln complex
The first investigation of the Tani kiln complex commenced on August 1, 1996. From the time of that first
investigation until the seventh investigation, which was conducted in August 2000, six excavations and one survey of

the surrounding areas were conducted. So we would like to summarize the results of these investigations briefly
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first.

During the first investigation, two trenches were excavated in order to verify whether or not kilns were located
within Mound 1 in Area B. After the existence of kilns in Mound 1 was verified, we refer to this as the B1 kiln.
Results of the second. investigation revealed five areas of kiln complex, to which we refer as Area A to E.  During
the third investigation, a trench investigation was conducted in the B1 kiln itself to identify the location and scale of
the kiln body, making it possible to discover the direction of the main axis of the kiln and the outline of the upper
portion of the ware chamber. The investigation area was established using the position of the trench at the first
investigation. Although a invéstigation was conducted in the lower portion of the ware chamber together with the
fuel combustion chamber within the investigation area during the forth investigation, it remained as a next task to
clarify the detaiied structure of the fuel combustion chamber of the B1 kiln. The fifth investigation was carried out
in order to clarify the detailed structure of the fuel combustion chamber of the B1 kiln, as well as to examine the
surrounding facilities, such as the waste heaps and workshops, etc. Furthermore, a test excavation of Mound 4 was
carried out as a means of obtaining the material for a comparison with the B1 kiln. After the existence of the kiln
body was verified, we refer to it as the B4 kiln. The further investigation of the structure of the B4 kiln as well as
the continuing investigation of the surrounding facilities such as waste heaps and workshops were carried out in the

sixth and seventh investigations.

Il. The B1 kiln (Mound 1) of the Tani kiln complex
1. Overall shape

In plan, the kiln structure was an elongated oval with a slightly swollen midsection. Although the kiln was
thought to be composed of four sections; a smoke passage, ware chamber, flame passage hole and fuel combustion
chamber, no frace of the smoke passage remains. The ceiling section is also no longer in existence but it appears to
have been supported by several clay columns. The fuel combustion chamber is rather low and the floor of the ware
chamber is inclined. There is a high step between the fuel combustion chamber and the ware chamber. And the
fuel combustion chamber is set much lower than the ware chamber. In many points, this kiln is similar to those
found in northeast Thailand.

The interior width of the ware chamber of the B1 kiln is about 2.8 meters, the maximum width is estimated to be
3.0 meters on the basis of the remaining portions of the foundation of side walls. The overall length of the kiln
(from the fuel combustion chamber to the smoke passage) is approximately 8 meters. The internal whole area of the
kiln is estimated to be approximately 20.5 square meters, consisting of 16.8 square meters for the ware chamber
(including the smoke passage), 1.5 square meters for the flame passage hole section, and 2.2 square meters for the
fuel combustion chamber. The B1 site actually contains the remains of two kilns; the old one and the new one.
Each of them was renovated at least once. As a result, the ware chamber has four floor surfaces. The fuel
combustion chamber also has four floor surfaces. Both the old and new fuel combustion chambers have two fuel
ports at the front of the fuel combustion chamber, one on the right and one on the left. The new fuel combustion
chamber is larger than the old. 'We will refer to the new kiln after large-scale renovation as the B1A kiln. And we
will also refer to the old kiln that existed before the renovation as the B1B kiln. The floor surfaces of the ware
chamber were plastered with clay to provide an almost constant slope to the edge of the fuel combustion chamber.
2. Ware chamber
(1) Scale
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It is possible to estimate the scale of the ware chamber only for the B1A kiln. The width of the ware chamber in
the area where side walls still survive is 2.84 meters and the maximum width is estimated to be 3.0 meters on the
basis of the burnt condition of the inner sides of the other side walls whose bases only remain. The length, including
the smoke passage, is estimated to be approximately 6 meters. The internal area is estimated to be approximately
16.8 square meters.

(2) Floor

The floors of the ware chamber have been renovated several times. We will refer to the floor surfaces of the
B1A kiln as al and a2 and the floor surfaces of the B1B kiln as bl and b2. At the upper part of the ware chamber,
the gradient of the floor surface a2 is approximately 15—18 degrees. Meanwhile, at the lower part of the ware
chamber, the gradient of the floor surface b2 is approximately 31 degrees and the gradient of the floor surface b1 is
approximately 27 degrees and the gradient of the floor surface a2 is approximately 22 degrees and the gradient of the
floor surface al is approximately 24 degrees.

3. Flame passage hole

The flame passage hole is located at the place where the fuel combustion chamber and the ware chamber meet.
The flame passage hole of the B1A kiln is approximately 2.5 meters wide and 0.6 meters long with a floor area of
approximately 1.5 square meters. The flame passage hole of the B1A kiln has a single pillar for dividing the flame.
This fire-dividing pillar also supported the ceiling of the kiln. There is a trace of a cylindrical clay pillar on the floor
at the middle of the flame passage hole. The length of the pillar is estimated to be at least 80 centimeter + alpha on
the basis of a collapsed portion of the pillar found in the profile.

4. Fuel combustion chamber
(1) Scale

The width of the fuel combustion chamber of the B1A kiln is approximately 2.5 meters at the rear wall, while the
width of the front wall with an air hole is approximately 1.3 meters. The length of the line joining the centers of the
two stoking ports is approximately 1.8 meters. The length of the fuel combustion chamber is approximately about 1
meter at the middle. The internal area of the fuel combustion chamber is approxiinately 2.2 square meters.

The width of the fuel combustion chamber of the B1B kiln is more than 1.8 meters and it is estimated that it had
an area of approximately 2.3 square meters. The width of the front wall with an air hole is approximately 1.0 meter
while it is estimated that the chamber has a length of approximately 1.2 meters. The internal area of the chamber is
more than 1.7 square meters and is estimated to be approximately 2.2 square meters.

(2) Floor

The floor surfaces of the fuel combustion chamber of the B1A kiln consist of the floor surfaces al and a2 while
the floor surfaces of the fuel combustion chamber of the B1B kiln consists of the floor surfaces bl and b2. The
oldest floor surface is the floor surface b2. It is the original floor surface at the time when the BIB kiln was
constructed. It has a gentle gradient going up to the rear wall. Meanwhile, the floor surface bl of the fuel
combustion chamber is the newest floor surface of the B1B kiln. Only the small portion of it remains. The floor

surface a2 is the lowest floor surface of the B1A kiln. And the floor surface al is the final floor surface of the B1
kiln.

(3) Rear wall and side walls
The height of the rear wall of the fuel combustion chamber of the B1A kiln ranges from 90 centimeters to 120

centimeters. Strictly speaking, the height from the floor surface al is approximately 90 centimeters and the height
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from the floor surface b2 is approximately 120 centimeters. The trace in the form of finger marks testifies to the
fact that clay was hand-plastered onto the wall. It was also possible to verify the thickness of the side wall on the
right of the fuel combustion chamber of the B1B kiln. It was approximately 35 centimeters at the portion near the
stoking port and approximatély 45 centimeters at the lower portion of the rear wall of the B1B kiln.
(4) Stoking ports

There is a stoking port on.each side of the front wall in both the B1A kiln and the B1B kiln. The opening of the
stoking port on the right side of the front wall opens slightly to the right. On the other hand, the opening of the
stoking port on the left side of the front wall opens slightly to the left. The foundation under the floor of both kilns
was constructed of whitish-gray clay. The width of the stoking port of the B1A kiln is approximately 40 centimeters
at the inside of the fuel combustion chamber. And the width of the stoking port of the B1B kiln is also
approximately 40 centimeters at the inside of the fuel combustion chamber.
(5) Air holes

A single air hole is located in the middle of the front wall of the fuel combustion chamber of both the B1A kiln
and the B1B kiln. The remaining condition of the air hole of the B1A kiln is good. It has even the upper portion
and is 28 centimeters wide and 15 centimeters high. On the other hand, the remaining condition of the air hole of
the B1B kiln is bad probably because of the collapse at the time when the BIA kiln was constructed. Only its
bottom portion remains. The width of the air hole of the B1B kiln is estimated to be 20 centimeters to 25
centimeters but its height of it is unknown.
5. Products

Products are composed of ash-glazed wares, unglazed wares and unglazed roof tiles. Ash-glazed wares are
composed of a lot of covered boxes, as well as bowls, small bottles with flanged mouth and small bottles. Unglazed
wares are composed of many shards of jars and pots. The roof tiles are mainly composed of half-round tiles, while
the decorated portions of roof tiles are very rare.
6. Kiln furniture

The most common type of kiln furniture found is a stacking support made from clay. Aside from it, thin disk-
shaped setters and cylindrical tubular setters both made from clay were found. The stacking supports have
diameters of 11, 9, 7 or 5 centimeters, of which the middle size with a diameter of 9 centimeters was most numerous.
In most cases, these supports were round in plan, in cross-section with the upper surface more or less level, the edge

was slightly mounded and the lower surface was graded to match the slope of the chamber floor.

IV. The B4 kiln(Mound 4), Tani kiln complex
1. Overall shape

In plan, the body of the B4 kiln is a rectangular with a single chamber, slightly swollen at the middle section.
Although we think it was probably made up of four sections ; a smoke passage, ware chamber, flame passage hole
and fuel combustion chamber, no trace of the smoke passage remains. The ceiling section also no longer exists but
it appears to have been supported by several clay columns in the same way as the Bl kiln. There is a high step
between the fuel combustion chamber and the ware chamber. And the fuel combustion chamber is set much lower
than the ware chamber. During the sixth investigation we discovered that two floor surfaces exited, to which we
refer as the floor surfaces a and b. However, during the seventh investigation, five floor surfaces were detected of

the fuel combustion chamber and six floor surfaces were detected in the ware chamber. 'We refer to floor surfaces of
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the fuel combustion chamber as floor surfaces a, b, ¢, d and e and floor surfaces of the ware chamber as floor surfaces
al, a2, a3, b, ¢ and e, with a being the newest. It is not clear how to deal with such floor surfaces. '

The width inside the chamber of the B4 kiln is approximately 2.3 meters and the total length of the kiln body
(from the fuel combustion chamber to the smoke passage) is estimated to be approximately 8 meters. The internal
area of the kiln is estimated to be between 15-18 square meters, consisting of 12-14 square meters for the ware
chamber (including a smoke passage), 0.8 square meters for the flame passage hole section, and 2.4-2.7 square
meters for the fuel combustion chamber. The fuel combustion chambers have two stoking ports at the front wall,
one on the right and one on the left, with an air hole in the middle at the bottom. The floor surface of the ware
chamber was plastered with clay to keep the slope constant to the edge of the step between the fuel combustion
chamber and the ware chamber.

2. Ware chamber
(1) Scale

It is possible to estimate the scale of the ware chamber only for the floor surface a of the B4 kiln. The width of
the ware chamber at the floor surface a of the B4 kiln where the bases of the side walls still exist is 2.3 meters. The
length of the ware chamber, including the smoke passage, is estimated to be approximately 6 meters. The internal
floor area is estimated to be approximately 12-14 square meters.

(2) Floor

In many areas the floor of the ware chamber is made of whitish-gray clay. ~Areas that have been exposed to heat
have turned red, with the color gradually changing from red to yellow to white as the amount of heat that the clay has
been exposed to decreases. Areas where repairs have been made to the floor using clay are obvious from the layers
of hard red fired clay on the floor. The floor surface of the ware chamber slopes down an almost constant angle to
the top of the rear wall of the fuel combustion chamber. The gradient of the floor surface a is approximately 18
degree while the gradient of the floor surface b is approximately 18-20 degrees. The floor surface in the main
portion of the ware chamber is fragile and turned reddish-brown by fire. The thickness of the floor of the ware
chamber is approximately 3-6 centimeters thick.

3. Flame passage hole

The flame passage hole is located where the fuel combustion chamber and the ware chamber meet. The flame
passage at floor surface al of the B4 kiln is approximately 2.1 meters wide and 0.4 meters deep, with a floor area of
approximately 0.84 square meters. There is a cylindrical clay pillar with a diameter of approximately 40
centimeters at the middle of the flame passage hole. This is the same as the cylindrical clay pillar found in the ware
chamber.

4. Fuel combustion chamber
(1) Scale

The width of the fuel combustion chamber of the B4 kiln is approximately 2.1 meters at the rear wall after the
final renovation. While the width of the front wall with the air hole is approximately 1.0 meter. The length of the
line joining the centers of the two stoking ports is approximately 1.7 meters long. The length of the fuel combustion
chamber is approximately 1.1-1.3 meters at the center. The internal area of the fuel combustion chamber is
approximately 2.4-2.7 square meters.

(2) Floor

More floor surfaces were identified in the fuel combustion chamber. We refer to them as floor surfaces a, b, ¢, d
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and e starting from the newest one. Al floor surfaces were almost flat and were made of whitish-gray clay which
has become blackened in several places.
(3) Rear wall and side walls

Several rear walls and side walls constructed in different periods like the floor surfaces were identified. The
height of the rear wall associated with the floor surface of the ware chamber and the fuel combustion chamber is
approximately 100—120 céntimeters. The height of the side wall is approximately 100 centimeters at the best
preserved portion. That side wall continues to the side wall of the stoking port.
(4) Stoking ports

There is a stoking port on each side of the front wall. The opening of the stoking port on the right side of the
front wall opens slightly to the right. On the other hand, the opening of the stoking port on the left side of the front
wall opens slightly to the left. The floor surface is almost level. The foundation under the floor was constructed of
whitish-gray clay. The clay turns to black in some places because of the attached charcoal and soot. The width of
the stoking port is approximately 40 centimeters. And the height of the inside is estimated to be 40 centimeters.
5. Kiln furniture

Several kinds of kiln furniture were excavated. The most common type of the kiln furniture is a cylindrical
stocking support made from clay as the kiln furniture of the Bl kiln. Square clay blocks were used as firing
supports for tiles. There is evidence that half round tiles were stacked on these square clay block firing supports and
in some cases a broken tiles was still in place. A tool for pushing covers of covered boxes into a lump of clay was
also excavated. This may be either a tool used in firing or may be used as a mold.
6. Products

Products are composed of ash-glazed wares, unglazed wares, ash-glazed roof tiles and unglazed roof tiles. Ash-
glazed wares are composed of a lot of covered boxes, as well as bowls, small bottles with flanged mouth. . Unglazed
wares are composed of many shards of jars and pots. There are two types of roof tiles; glazed one and unglazed one.

The majority of roof tiles are half round roof tiles and flat round roof tiles.

V. Environment improvement policy of the Tani kiln complex

The Angkor monuments are the common heritage of all human beings. So they have to be preserved as a
cultural heritage to the future. At the same time, they have to be utilized as a place for studying and experiencing
the history and culture of Cambodia. The Tani kiln complex is one of important parts which composed the Angkor
monuments. Above all, it is a site from which we can study the daily lives of the people and production activities in
the old days. In other words, the Tani kiln complex is a place where we can study the daily lives of the people in the
old days which were depicted as the relief on the walls of temples of the Angkor monuments.

The Tani kilns are the structures made of soil (clay). It is different from other temples of the Angkor
monuments. There is no doubt that the cultural heritage made of stone is the most important element among
cultural elements during the Angkor period. However, it is certain that the cultural heritage made of stone is only
one of cultural heritages during the Angkor period. The people had the cultural heritages made of soil and of course
made of wood. Therefore, .the conservation and improvement of the Tani kiln complex is important for the
comprehensive consideration and understanding of the culture during the Angkor period.

In addition, many scholars in the world have paid attentions to the Khmer ceramics which were made of the soil

and from the culture of Cambodia. Therefore, the Tani kiln complex, from which the reality of the kiln of the
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Khmer ceramics was first clarified, is important for considering the exchange of the ceramic cultures in the world as
well as the exchange of the ceramic cultures in Southeast Asia. As a result, the Tani kiln complex is academically
highly valuable.
1. Basic policy
(1) Improvement policy ’

The aim of the improvement of the environment of the Tani kiln complex is the exhibition of the condition of the
kiln complex at the time when it was in operation and the application as a comprehensive historical park of the
production of ceramics.
(2) Establishment of the area for the plan

Although the kiln sites of the Tani kiln complex are distributed in a north-south direction over the distance of
approximately 1 kilometer, the relafively concentrating areas of kilns are areas A and B.  So the focus of the area for
the historical conservation of the Tani kiln complex would be mainly areas A and B. But even so, it is desirable that
the surrounding area would be inclﬁded in the plan of making a park.
2. Work policy
(1) Feature improvement policy

When we consider the plan of the improvement of the Tani kiln complex as a whole, we have to consider not only
the exhibition of the kilns themselves but also the balance and role of those kilns in the whole kiln complex for the
preservation and improvement. Therefore, it is preferable that the exhibitions would be conducted by various
methods. The ideal improvement is the broad improvement which includes the exhibition of several types of kilns
such as a kiln which shows the actual excavated situatjon, a kiln which shows the reconstructed condition at the time
in operation and a kiln in which ceramics would be able to be burnt actually. Ceramics are not produced only in a
kiln.  Other facilities such as workshops and residential houses for potters are needed for the production of ceramics.
So we have to consider the improvement including the improvement of such attached facilities of the kilns.
(2) Exhibition facility policy

Facilities, which provide the information concerning both the Tani kiln complex as an archaeological site and the
production of ceramics, must be established. Concretely, these are explaining facilities for making easy to
understand the outline of the Khmer ceramics, the method of the production of ceramics, the structure of the kilns
and the outline of the excavated artifacts. The outline of the Khmer ceramics will be shown with photo-panels and
others. The method of the production of ceramics should be shown by the stages of the manufacturing from
gathering of the clay as a material, through forming, decorating, glazing to firing. It is preferable that the method of
the manufacturing could be learned through actual experience in the form of the experimental manufacturing. The
structure of the kilns will be shown by photographs and models which must make possible to compare with the
structure of the kilns in other areas such as Thailand, etc. Ceramics and kiln tools, which will be exhibited, must be
artifacts found in the actual excavation of the kilns.
(3) Policy regarding the improvement of the entrance and roads

The entrance of the whole historical park must be improved. Roads, by which the core feature should be
connected effectively to the other associated exhibition facilities, must be established.
(4) Management and operation policy

It is desirable for Cambodian staff to manage and operate the facilities; in fact there is no alternative but for them

to do so. The cooperation of the local people is also essential and it is desirable for them to become involved in the
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management and operation of facilities.
3. Future challenges
(1) Gathering of the basic data

Although the basic form, the structure and the scale of the kilns have been revealed by former éeveral excavations,
the entrance or exit, the smoke passage and the structure of the ceiling are still unknown. Although it was revealed
that a single mound contained multiple kilns, the process of the reconstruction of the kilns within a single mound has
not been clarified yet. The reconstruction of only the kilns themselves are obviously insufficient for the
reconstruction of the area of the production of ceramics as a whole. It is indispensable to identify the clay storage
areas, workshops and the waste heaps (ash heaps) used at the time during which the kilns were in operation. We
must collect the basic materials as possible as we can for the application to the method of the improvement which
will be materialized in the future.
(2) Conservation and protection of the site

The Tani kilns must be conserved and protected provisionally for the application at the time when the method of
the improvement of the features will be decided in the future. Under present conditions, the most appropriate and
realistic method for the conservation is to fill back with soil.  In addition, it is necessary to take preventive measures
to damages by the illegal digging. It is thought that this could be accomplished by promoting a better understanding

of the site by local residents.
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