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M=

I 41, ST SRSE, 7I0MEAHE 3 FEHE HEQ MR EA Bl wt.%)

AlgHS | Si0:2 Al20s3 Fe203 MnO MgO Ca0 Naz0 K20 TiO: P20s LOl Total

01 73.84 17.39 3.64 0.02 0.58 0.28 0.39 2.51 0.86 0.08 1.05 100.60

02 72.76 17.88 3.59 0.02 0.58 0.27 0.37 2.49 0.86 0.06 0.65 99.54

03 72.73 17.98 3.97 0.02 0.60 0.31 0.42 2.45 0.87 0.10 0.96 100.40

G1 75.19 16.35 3.90 0.04 0.62 0.27 0.39 2.45 0.88 0.06 0.37 100.50

G3 73.72 17.46 2.93 0.04 0.50 0.28 0.38 41 0.41 0.04 0.73 100.60

G5 74.62 15.13 3.36 0.05 0.60 0.49 0.26 3.18 0.56 0.05 1.12 99.41

G7 76.29 13.80 3.71 0.07 0.7 0.36 0.30 2.75 0.63 0.06 0.29 98.95

G9 75.85 14.32 3.80 0.08 0.72 0.31 0.34 2.98 0.65 0.05 0.40 99.51

G 76.76 14.39 359 0.07 0.69 0.27 0.27 2.82 0.61 0.05 0.46 99.96

G12 71.78 13.55 3.61 0.07 0.68 0.30 0.29 2.79 0.62 0.05 0.29 100.00

G13 76.08 14.00 3.82 0.06 0.74 0.30 0.30 2.64 0.69 0.04 0.60 99.29

G14 75.25 14.97 3.74 0.07 0.73 0.28 0.33 2.80 0.69 0.05 1.82 100.70

G15 75.93 13.87 3.81 0.08 0.73 0.29 0.31 2.97 0.67 0.05 0.40 99.09

T 75.19 14.33 5.17 0.11 0.76 0.15 0.26 1.92 1.05 0.10 0.74 99.78

T2 76.42 13.80 4.99 0.09 0.69 0.15 0.22 1.79 1.01 0.10 0.59 99.85

T3 71.92 13.70 4.55 0.07 0.60 0.15 021 1.68 0.88 0.09 0.57 100.40

T4 75.77 15.44 3.83 0.04 0.54 0.25 0.35 2.03 0.83 0.05 1.15 100.30

T5 76.15 13.58 4.92 0.06 0.86 0.45 1.18 2.22 0.72 0.08 0.44 100.70

Té 79.39 12.87 1.75 0.02 0.49 0.21 0.43 2.74 0.84 0.02 0.54 99.29
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I 42, SO SRS 7IMEAE H FHEE HE| SIERRA B ppm)
IB2HS La Ce Nd Sm Eu Tb Yb Lu
01 59.10 86.00 48.00 6.20 1.40 0.50 2.90 0.50
02 59.80 90.00 48.00 6.50 1.80 0.50 3.00 0.50
03 60.10 92.00 42.00 6.80 1.70 {0.50 3.00 0.60
G1 57.40 90.00 44.00 6.90 1.90 0.50 3.10 0.60
G3 27.00 44.00 19.00 3.50 1.00 0.50 1.60 0.50
G5 36.10 59.00 27.00 4.40 1.20 0.50 2.50 0.50
G7 38.50 65.00 33.00 4.80 1.30 0.50 2.70 0.50
G9 39.40 69.00 28.00 4.80 1.20 0.50 2.70 0.50
G11 37.30 62.00 29.00 4.50 1.20 0.50 2.50 0.50
G12 37.90 66.00 31.00 4.40 1.10 0.50 2.60 0.40
G13 40.10 62.00 24.00 4.70 1.20 0.50 2.80 0.50
G14 38.20 65.00 26.00 4.40 1.30 {0.50 2.80 0.50
G15 38.80 62.00 26.00 5.00 1.40 0.50 2.70 0.50
T 48.00 88.00 34.00 5.60 1.40 0.50 3.20 0.51
T2 43.80 80.00 28.00 5.00 1.30 0.50 2.90 0.47
T3 39.90 70.00 27.00 4.50 1.50 0.50 2.70 0.43
T4 48.00 78.00 30.00 5.10 1.60 0.50 2.60 0.54
T5 43.20 72.00 36.00 4.90 1.40 0.50 2.30 0.40
T6 40.90 69.00 38.00 4.80 1.40 0.50 2.30 0.41
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Abstract

“A Research project for restoring the technology used
in making Ancient Big Jar—coffins” was implemented
from 2008 to 2012 to secure the basic academic
data to identify the nature of ancient culture around
Yeongsangang River named ‘clay coffin society’ by
restoring the ancient technique applied to make big jar
coffins. There were almost no scientific investigations
or researches on the techniques to produce a big jar
coffin, the representative cultural heritage around the
Yeongsangang River Region. Thus, this paper applied
the methodology to identify the production techniques
of a big jar coffin through the experiment to produce
it based on the natural science analysis on components
and archeological investigation and research. Such
achievement can be summarized as follows,

First, the process to find out and process the proper raw
material for making a big jar coffin was reproduced. The raw
material for making a big jar coffin was made by mixing
clay with good viscosity and temper at the proper ratio. It was
estimated that the clay is suitable for making big jar coffin
around the Yeongsangang River would have been collected
from clay accumulated on the bottom of a hill.

While clay contains stone particles including quartz
and feldspar, temper shall be added for making a big jar
coffin. For the ratio of clay to temper, 9to 1, 8 to 2 or 7 to
3 depending on the contents of stone particles contained
in clay did not cause any problem in making or baking a
big jar coffin. In accordance with the component analysis
on a big jar coffin, it was highly possible to collect clay
for u-shaped clay coffin that was distributed in quantity
as the deposit soil on riverbed around Yeongsangang
River, and temper from the hills in granite region.
Moreover, it took a quantity of time and labor to ripen
clay as the preparation of raw material, but there was no

problem in making a big jar coffin even without ripening.

Thus, there was almost no possibility to ripen rough clay.

Second, the technique to mold a big jar coffin around
Yeongsangang River was reproduced. A big jar coffin
is large and heavy so that it shall be molded in different
ways from other earthenware. Not all layers could be
piled up at once. 3 to 4 clay bands which were 4~5cm in
diameter were piled and dried. The process was repeated.
In particular, after piling up 6 to 8 clay bands, the outer
surface was dried half by surface cleaning and more
layers were piled up.

When piling up relatively thick clay bands, cementing
power of clay bands was improved by pressing upper and
lower clay bands inside and outside with hands. After
cementing clay bands, the clay bands were pressed in
horizontal direction and clay was coated again. After that,
the clay wall was hardened by patting it with an anvil.

In accordance with the experiment forming a big jar
coffin using the way above, it was found that Jeongchi
after Dochi forming was the most suitable. It was identified
through the features observed in a big jar coffin around
Yeongsangang River including round holes, incised round
pattern, and paddling the trace, and surface cleaning traces
on the inside and the outside of the mouth rim.

Third, a big jar coffin kiln around Yeongsangang
River was reproduced. A big jar coffin kiln was made
with bricks twice because of the shape and structure of
a clay coffin kiln found through the excavation work on
Oryang—dong clay coffin kiln site in Naju. A ceiling and a
chimney for combustion, firing, and exhaust chamber of
a clay coffin kiln was reproduced. Finally, the traditional
Salgama (kiln) structure was reproduced. A big jar coffin
kiln, the semi—underground kiln whose slope was 8~10°,
had the entrance part and smoke exhaustion facility.

A kiln was excavated 130~140cm under the ground

and support columns were installed inside. Bamboo was
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woven and made in arch by putting weeds on it. Then,
the mud mixed with rice straw was spread on it.

Next, a big jar coffin firing process around
Yeongsangang River was reproduced. Firing environment
and mechanism for a big jar coffin and a variety of
causes and results which can be observed while firing
a big jar coffin including change of color, the causes of
such change, crack and contraction rate were extensively
analyzed through excavation, investigation, visual
observation, component analysis and firing test. Firing
temperature for Seonhaenggi clay coffin and U-shaped
clay coffin around Yeongsangang river has the same
range between 700 and 1,150C.

A kiln with significantly lower thermal efficiency in
structural aspects was produced and a big jar coffin in a
similar color to an actual coffin excavated in a clay coffin
tomb was reproduced by oxidation and reduction at low
heat (700~900C) and reduction and firing at high heat
(900~1200C). Accordingly, the color difference of a big
jar coffin was mainly determined by firing temperature,
method, and raw material. In particular, a black spot
appears by incomplete combustion inside a kiln or when
a coffin touches other kiln or the floor or wall. It was
confirmed that color and shape variation on the method
piling up big coffins and firing temperature. However,
color or reduction intensity of a reproduced clay coffin
was slightly different from those of an actual clay coffin.
Then, it is necessary to supplement firing methods or the
difference in burying or piling environment.

This paper also prepared the clue to reproduce
the distribution network and identified the period
difference of a big jar coffin around Yeongsangang River.
Seonhaenggi clay coffin and u-shaped clay coffin showed
significant differences in mineral and geochemical
aspects as well as raw materials and external shapes
in accordance with the multi-dimensional component
analysis on a big jar coffin.

The analysis results are recognized as the new data
in reproducing the demand and supply relationship

and distribution network of raw materials to form a
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big jar coffin in consideration that the clay coffin kilns
producing a quantity of u—shaped clay coffins were not
identified up to now except Clay Coffin Kiln in Oryang—
dong, Naju.

This paper proposed a new methodology in
reproducing the ancient culture around Yeongsangang
River. The existing research on a big jar coffin, the
unique feature of ancient culture around Yeongsangnag
River, discussed only the political and social aspects
related to clay coffin culture, but did not mention about
the technical and cultural aspects of clay coffins. In this
aspect, this paper directly approached the social culture
at that time by investigating the technical and cultural
aspects of clay coffins, the key point in clay coffin society
beyond the simple reproduction of techniques related to
big jar coffins.

To this end, clay coffins were actually investigated
(visual investigation, 3D scanning, CT, X-ray) to secure
and analyze data in accordance with the review of
existing research. Then, the cross verification was done
by experimental archaeology and natural science analysis.
Such converged investigation and research enabled
to observe the clay coffin tomb society around the
Yeongsangang River in more dimensional ways.

In conclusion, building a big jar coffin in ‘A Research
project for restoring the technology used in making
Ancient Big Jar—coffins aimed to reproduce the ancient
technical culture related to the production of clay coffins.
The project made the remarkable achievement up to
now. Following the phase 1 project from 2003, the phase
I project ‘Big jar coffin Distribution and Utilization
Reproduction Project” will be implemented. The Phase
I project will identify the distribution network of big jar
coffins by investigating and analyzing big jar coffins and
their components as well as an excavation survey on big
jar coffin kilns and auxiliary facilities and the features
and history of big jar coffins by period and region, and
reproduce the ancient funeral formality using clay coffins
by experimental archaeological method to supply big jar

coffins and usage and disposal as a funeral facility.
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