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Opening Speech KimYoungna | Director, National Museum of Korea Program

Part 1. Asian Ceramics

China, the Center of Medieval East Asian Ceramics

( Interrelations Between Song and Yuan Ceramic Shapes, Colors and Decoration,
Made in Southern and Northern Kilns )

Stacey Pierson | Senior Lecturer, SOAS, Univ. of London (UK)
Qin Da-shu | Professor, School of Archaeology and Museology, Peking Univ. (China)

Liao Ceramics

( Style and Decoration )

Lu Jing | Lecturer, Peking Univ. (China)

Kim Yun-jeong | Professor, Yongin Univ. (Korea)

Reception of Imported Ceramics and Koseto ware
Hujisawa Lyousuke | Professor, Aichi Gakuin Univ. (Japan)
Imai Atsushi | Director of the Education Department, Tokyo National Museum (Japan)

Celadon of Southeast Asia

(Vietnam and Thai )

Yajima Ritsuko | Curator, Machida City Museum, Tokyo (Japan)
Lee Jong-min | Professor, Chungbuk National Univ. (Korea)

Lunch ———

Part 2. Goryeo Celadon

Defining Goryeo Bi-saek and its Features
Choi Kun | Former Director of Gyeonggi Ceramic Museum (Korea)
Itou Ikutaro | Honorary Director, The Museum of Oriental ceramics, Osaka (Japan)

Analysis of Chemical Composition of Glaze of Bi-saek Celadon
and its Microstructure

Lee Young-eun | Curator, Gyeonggi Provincial Museum (Korea)
Nigel Wood | Honorary Professor, Univ. of Westminster (UK)

Inlaid Celadon of Goryeo

(Technigue and Design )

Koo ll-hoe | Head of the Department of Fine Art, NMK (Korea)

Kim Jae-yeol | Former Director of Gyeonggi Provincial Museum (Korea)

Goryeo Celadon and its Reception in the West
Soyoung Lee | Curator, The Metropolitan Museum of Art (US)

Mok Soo-hyun | Reserch Professor, Kyujanggak Institute for Korean Studies,
Seoul National Univ. (Korea)

Break ————————
General Discussion

Moderator Kang Kyung-sook | Former Professor of Chungbuk Univ.
Director of Jungwon Cultural Properties Institute (Korea)

Closing Speech Lee Won-bok | Chief Curator, NMK
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2 R Kerr and Nigel Wood, Science and Civilsation in China: \olume 5, Chemistry and Chemical Technology, Part 12, Ceramic Technology (Cambridge:

Cambridge University Press, 2004), pp. 250—251,

Nigel Wood, Chinese Glazes (London: A & C Black, 1999), pp. 139—140.

Wood, pp. 167-173; R, Scott, ed., Chinese Copper Red Wares, PDF Monograph Series no. 3 (London, 1993),
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6 Wood, pp. 127128,

7 S. Pierson, “Regional Specialization in Ceramic Production of the Northern Song Period,” in Conference on “Founding Paradigms: Papers on the Art
and Culture of the Northern Sung Dynasty " (Taipei: National Palace Museum, 2008), pp. 759—776.

8 S Pierson, Song Ceramics: Objects of Admiration (London: School of Oriental and African Studies, 2003).
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9 J. Watt, ed., The World of Khubilai Khan: Chinese Art in the Yuan Dynasty (New York: Metropolitan Museum of Art, 2010), p. 25 and 280.
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China, the Center of Medieval

East Asian Ceramics

Interrelations Between Song and Yuan Ceramic Shapes,
Colors and Decoration, made in Southern and Northern Kilns

Stacey Pierson SOAS

Song and Yuan ceramics from China are often treated as completely separate traditions, with one said to
follow on from the other chronologically but not necessarily stylistically. In fact, many ceramic types and styles that
first emerged in the Song period continued to be made in the Yuan and thus they represent continuous production.
Jun wares are a good example of this because they were first made in the Song period and continued to be made in
significant quantities in the Yuan. In other examples, the relationship between Song and Yuan ceramics is more
complex, demonstrating that technologies and decorative techniques that were invented in the Song were adapted in
new ways in Yuan ceramics. In some of these cases, the transfer additionally is from another material, not ceramics.
For instance, some Song painting motifs came to be popular as ceramic decorative motifs later, in the Yuan period.
An examination of excavated and exhibited wares from both periods suggests therefore that when it comes to the
visual and technological characteristics of ceramics, those of the Song and Yuan are perhaps better viewed as one
tradition rather than separate ones. This paper will try to demonstrate this by presenting some of the ways in which
Song and Yuan ceramics are related both stylistically and technologically, and it will show how techniques and styles

moved across geographical as well as material boundaries.

Generally speaking, the main types of ceramics produced in Song China and surviving today were high-fired
stonewares and porcelains. Traditionally these are classified by the names of wares, such as Jun, Ru, Ding, Cizhou,
qingbai, etc. Some of these names relate to location of production whereas others describe the appearance of the ware.
Essentially, all Song ceramics are categorized in this way and some of these category names were in use in the Song
period. A famous example is the reference to Ru wares in a discussion of Goryeo celadons by Xu Jing in his Illustrated
Record of a Visit to Korea in the Xuanhe Period SR8 & mIEAC of 1123." Yuan ceramics generally are classified
differently, by style of decoration if they are seen to be new types, or sometimes using the same names as Song wares
if their production continued. For example, there are Jun wares that are Song and others that are Yuan. Unlike in the

Song period, there were few new types of ceramics developed in the Yuan.
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It is with glaze colours and types that one sees a lot of similarity between Song and Yuan ceramics. As noted
by Xu Jing, the glazes used on Ru wares resemble those of Goryeo celadons and this grey-blue or green color was a
popular one for both Song and Yuan stonewares. Most of the ceramics with this glaze type which is generally known
as ‘celadon’ did not have painted decoration but a number had incised, carved or relief decoration. Ru wares were
only produced during the Song but their successors as imperial ceramics were Guan wares and these continued to
be made after the Song period, but with a different name. A common feature of both Ru and Guan glazes was their
deliberate crackle, which was stained for emphasis in Guan wares. The taste for crackle as decoration continued in
the Yuan even though it is associated with the Southern Song period. Another celadon glaze which was first made in
the Song and continued into the Yuan was the thick, semi-opaque Longquan celadon glaze that is of the lime-alkali
type. This glaze is popular today for its jade-like qualities and the same qualities were also appreciated in 12th to 13th
— century China. Traditionally it has been assumed that this glaze was no longer in use at Yuan Longquan kilns but
more recent excavations have demonstrated that it was one of a number of glaze types used at these kilns and its use
continued even into the Ming period. The jade-like qualities of this glaze can be attributed to its viscosity, its lime-

alkali chemistry as well as its application in several layers, a technique used in both Song and Yuan examples.?

Other glazes were also used continuously in the Song and Yuan periods, including Jun glazes, black glazes in
the north and south as well as more rare examples such as copper red monochromes. It is with the black glazes that
we see a continuation of the regionalized production that was characteristic of Song ceramics. In the north, the black
glazes were glossy and smooth with a loess-based composition that was first developed in the Tang period.® In the
south, the black glazes were high-lime compositions which, when overloaded with iron, produced a less glossy but
more variegated color. This included the famous ‘hare’s fur’ and ‘transmutation’ glazes associated with Jian wares.
Jian wares changed very little in the Song to Yuan periods and are thus often difficult to date. They are a very good
example of a ware which was continuously produced and which perhaps should not be categorized automatically as

‘Song..

Another glaze that was also used continuously in the Song and Yuan is also one which has its origins in
Tang ceramics (similarly to Jun ware). Copper red, which is very difficult to produce as a monochrome glaze, first
appeared as an underglaze pigment on Tang Changsha wares and then in the Song the same pigment was used to
make a monochrome red glaze.* These red-glazed wares were made in Guangxi province at Rongxian and they have
porcelain bodies.® Their production and probably consumption was isolated so they are the only Song copper red

porcelains but the same style of glaze was also made in the Yuan on Jingdezhen porcelains.

1 A facsimile of the 1167 edition was produced by the National Palace Museum Taipei in 1974. The Ru ware statement appears in
chapter 32. For a discussion of this and other references to Ru ware, see David 1938, pp. 20-22. For a recent discussion of Xu Jing's
text in English, see: Sally K. Church, ‘Conceptions of Maritime Space in Xu Jing's Xuanhe fengshi Gaoli tujing’, in A. Schottenheimer
and R. Ptak eds., The Perception of Maritime Space in Traditional Chinese Sources, 2006, pp. 79-108.

R. Kerr, Ceramic Technology, Science and Civilisation in China, vol. V, no. 12, Cambridge, 2004, pp. 250-251.

Nigel Wood, Chinese Glazes, London, 1999, pp. 139-140.

Wood 1999, pp. 167-73; R. Scott, ed., Chinese Copper Red Wares, PDF Monograph Series no. 3, London, 1993.

R. Scott, ‘Southern Chinese Provincial Kilns: Their Importance and Possible Influence on South East Asian Ceramics’, in R. Scott and
J. Guy eds., Southeast Asia and China. Art, Interaction and Commerce, Colloquies on Art & Archaeology in Asia no. 17, London, 1995,
pp. 187-202.
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Generally speaking, in both the Song and Yuan periods, porcelain was a southern ceramic type. Northern
porcelains were made in the Tang period but the whitewares made in north China during the Song, such as Ding,
are usually considered to be very fine stonewares. Song porcelain, therefore, was of a particular type with a grainy,
porcelain stone-based body that is typical of south China. Most of this was made at Jingdezhen, which would
continue to produce porcelain for 1,000 years. The Song style of porcelain made here featured a glaze that was also
used in the Yuan: the gingbai glaze. This pale, watery blue glaze came to typify the Jingdezhen style of porcelain for
at least 250 years. It was used on both vessels and the figures that were made more extensively in this ware in the Yuan
period. It was also used generally over incised and carved decoration before the mid-14th century. The decorative
techniques for gingbai wares sometimes included moulding however, especially when imitations of northern Ding
wares were made. It appears that northern Ding wares established the fashion for whitewares in Song China and this

then was copied in the south, but using different raw materials.

The practice of copying wares from different kilns during the Song period did not follow a consistent pattern.
Some northern wares were copied in the south, as with Ding ware at Jingdezhen but some northern kilns copied
southern wares too. One example would be the possible influence of Yue wares from Zhejiang on Ru wares from
Henan.® This was mainly in terms of shapes which will be discussed later but decorative techniques were clearly
established in northern kilns first, before being adopted at southern ones. However, one of the most important
instances of copying, in terms of long-term impact on ceramic style in China (and the world) was that of the
technique of underglaze painting. This was not a new technique in the Song, having been established in Zhejiang in
the 3rd century and then used fairly extensively in the Tang, but the Song technique was a new interpretation — the
use of black painting under a clear or colourless glaze. This decorative style is possibly related to the monochrome
mural paintings’ of the 10th century or to ink paintings, but its use in ceramics dates to the early Song period.
Mostly found on what are called Cizhou wares, black underglaze painting was a simple technique using a stable and
predictable pigment, but its effect was quite striking. It was also versatile, enabling the creation of ink-style painting
on ceramic surfaces. Earlier forms of this decorative technique, such as those seen on Tang Changsha wares, were also
often calligraphic in style but lacked the stark colour contrast seen in Cizhou wares that was more akin to the effect

of black ink on paper or silk.

Cizhou painted wares of course also include polychrome overglaze decoration after about 1150, and this
style too was adopted on a very small scale at Jingdezhen in the Yuan. But both of these types of Cizhou wares are
often seen as untypical of the so-called ‘Song style’. The style is normally identified as being refined, elegant and
‘classic’, emphasizing simple beautiful glazes rather than decoration which is interpreted as being a little vulgar. This
definition of the Song style or taste is of course an invented one which imposes modern sensibilities onto objects of
the past. But the origins of this perception of Song can be traced back to before the Modern period. In the Ming,
certain connoisseurs described and classified Song ceramics, grouping some together as ‘classic’ wares or the wu wei

ci Tiffi#:.8 There were thus some Song ceramics that were exceptionalized and these continue today to be known

6 Wood 1999, pp. 127-128,
7 S. Pierson, ‘Regional Specialization in Ceramic Production of the Northern Song Period’, Conference on Founding Paradigms: Papers on the
Art and Culture of the Northern Sung Dynasty, National Palace Museum, Taipei, 2008, pp. 759—776.
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as ‘the five classic/great wares’ (Ding, Ru, Jun, Guan and Ge). However, the notion that simple, unadorned glazes
represented the prevailing taste in ceramics in the Song is incorrect. This is noticeable if one considers the wide range
of ceramics and ceramic styles made in the Song, most of which were decorated. Other Song arts, even those for the

court, were also highly decorated so the perceived simplicity of these wares needs to be abandoned.

If one reconsiders Song ceramics as decorated and colourful, their range is even more impressive, as is their
relationship to Yuan ceramics. In a similar way to Song styles, those of the Yuan are often broadly dismissed as ‘highly
decorated’ and therefore ‘not refined’. In fact, most of the decorative styles seen in Yuan ceramics were first developed
in the Song, including underglaze painting which is rarely noted as a Song technique. This is partly because of an
ignorance about the technique of painting on Cizhou wares which is usually described as ‘slip painting’. This is not
entirely correct however because the painting is often on a layer of slip (or made from slip) but it is also always under a

layer of glaze.

Painted Cizhou wares were made throughout the Song and Yuan periods (and into the Ming) in a fairly
consistent style but significantly, the same style came to be imitated south China, at kilns in Jizhou, Jiangxi province.
Song Jizhou wares were not of the highest quality but they were often highly decorated, sometimes using slip. A
number of Jizhou bowls feature figurative designs made using stencils or templates and some have abstract designs
made using different coloured glazes and slips. These latter examples are similar in style to so-called ‘splashed’ Jun
wares which have seemingly random swathes of copper pigment applied in the glaze. This style, like underglaze

painting, is also a continuation from the Tang period, but one that usually is not seen as such.

In the Yuan, Jizhou ceramics began to feature quite detailed painted designs which were made with dark slips
and applied under a glaze. The technique was almost identical to that used in the north at Cizhou kilns but in some
examples the style is slightly different. On these, the designs are confined to bands or expanded to cover the entire
vessel, must as you would see incised on Song Ding wares. In one Jizhou example shown here, the motif is also a Song
one, but not necessarily taken from ceramics. The design on this piece consists of turbulent waves which have been
compared to that of the work of the Southern Song painter Ma Yuan. Similar waves are slightly later seen on another
type of underglaze painted ware from Jiangxi — that of blue and white porcelain from Jingdezhen. These examples
demonstrate the movement of decorative techniques from north to south in the Song but also from the Song to the
Yuan. The development of underglaze blue decorated wares at Jingdezhen in the Yuan was very significant in terms of

both local and global impact but it is important to note that it had its origins in northern Song ceramics.

The transmission of the wave motif from one kiln to another and from one medium to another is also a Song
to Yuan pattern that can perhaps be attributed to the movement of potter/decorators between kilns and perhaps
the movement of objects. The waves seen on early Yuan Jizhou wares came to be a standard minor band pattern on
late Yuan (and later) Jingdezhen blue and white but the use of bands to define and confine the decoration cannot be

attributed to the Ding or Jizhou kilns as it was a design technique that was used not just in the north, as we have seen,

8 S. Pierson, Song Ceramics: Objects of Admiration, L.ondon, 2003,
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but also in much earlier ceramics in China, including Neolithic. Other motifs, in addition to waves, also transferred
across time and place in Song—Yuan China. Another one which also transferred first from other media onto
ceramics was that known as the “Three Friends of Winter’ or suihan sanyou %= The motif first emerged in late
Tang poetry and consists of representations of pine, prunus and bamboo which symbolize the three ideal qualities
of a gentleman (and other things). It was then depicted visually in a famous Song ink painting by Zhao Mengjian. In
the Southern Song and Yuan, the motif (named the Three Friends in the Song period) began to appear on ceramics.
The most famous surviving examples with this motif are blue and white jars from Jingdezhen. In this well-published
example from Japan, the motif is confined to the wide band of decoration around the middle of the jar. Recently

another Yuan example was sold at Christies and this one featured an additional motif — that of a deer.

The painting style of elements of this jar resembles that seen on another jar sold at Christies which is now in a
private collection. In this example we see a more complex scene that narrates the story of Guiguzi, a wizard from the
Wiarring States period.® Narrative scenes such as this were perhaps inspired by the horizontal images in woodblock
printed books of the period. These were made at several well-established centres for illustrated book production from
the 12th century onward.'® One of these centres was located in the Jin territory of Shanxi and thus it is not surprising
to see similar designs appearing on ceramics produced in the north at that time. A number of Cizhou wares of the
Jin-Yuan periods feature pictorial scenes and this may be yet another example of the transfer of style from earlier
northern painted ceramics to later southern ones — from Cizhou to Jingdezhen blue and white. An earlier example
of this kind of relationship can be seen in the Cizhou wares with dragon motifs. These are rare but the source of that
style of dragon can also be traced to painting, similarly to the turbulent waves of Ma Yuan. This style of dragon can

later be seen on Jingdezhen blue and white wares but on a wider range of shapes than the earlier, Cizhou examples.

Apart from painting, there are close relationships between the incised and carved decoration of Song and
Yuan ceramics as well as the moulded wares of both periods. In Song ceramics, carving and incising were popular
decorative techniques for wares with transparent and sometimes coloured glazes. The technique is seen in both
southern and northern Song ceramics and could be used to create either simple or very complex designs. In the
ceramic types which continued production from the Song to Yuan periods, the technique changes very little with the
exception of some higher reliefin the later examples. However, one decorative technique that appears more frequently
on Yuan ceramics is that of applied relief. In Song ceramics, this kind of decoration tends to appear in a limited
fashion on burial jars from the south, in continuation of a tradition of such jars dating back to the 3rd century. In
Yuan ceramics, however, well-articulated relief begins to appear on southern porcelain vessels in a new way which
imitates metalwork. The beaded decoration in particular gives the vessels it decorates a very distinctive look which is

associated with the Yuan period.

This kind of relief decoration is not confined to vessels, however. It can also be seen on the porcelain figurines
that were made in the south during the Yuan. These southern figurines tend to represent Buddhist and Daoist deities

and are said to represent a ‘predilection for sculptural forms in the Yuan " Ceramic figurines of course have a very

9 J. Watt, ed., The World of Khubilai Khan. Chinese Art in the Yuan Dynasty, New York, 2010, p. 25 and 280.
10 Watt 2010, p. 24.
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long history of production in China and a number were made in sancai ware in north China during the Song period.
In the Jin (and Yuan) period, earthenware or stoneware figures of actors and entertainers were made in the north but
this practice did not seem to transfer to south China. Here, it was in the Yuan period that ceramic figurines began
to be made in significant quantities in both stoneware (celadon) and, more importantly, porcelain. Their prevalence
suggests new functions for figurines beyond burial, even though some of the surviving examples have been found in
tombs, such as religious devotion and ritual. Many of these new porcelain figurines feature beaded decoration and
have been made in gingbai ware at or near Jingdezhen. Thus it is not surprising that the vessels with such decoration
are also made at Jingdezhen and their fame was such that they were used in north China, probably at court. This
famous example from a hoard in Hebei shows how the beading was used to delineate and frame the applied blue and
red leaf decoration around the centre of the jar. The combination of underglaze colours was also new in the Yuan

period suggesting that this piece and others like it must have been very special indeed.

The panels of relief decoration on this vessel themselves have a bracketlobed style that is seen in a wide range
of Yuan ceramics with painted or applied decoration. It was a new way of framing motifs that was closely related to
similar design practices in textiles. Interestingly, this shaped outline is also characteristic of the rims of some Yuan-
dynasty vessel forms, especially dishes. The practice of creating shaped rims was not new in the Yuan and can be seen
in Tang dynasty vessels, for example, but the extreme bracketing seen in Yuan ceramic dishes is most closely related
to that seen in Song metalwork. A less extreme form of this rim shape is also seen in Song lacquerware but it was in
the Yuan dynasty that it became one of several standard rim styles for southern ceramics. It is not seen in northern

ceramics during the Song or the Yuan (but it did appear on some northern whitewares in the late Tang/Liao period).

Another form that is seen as characteristic of the Yuan period in ceramics but has its origins in earlier
metalwork is that of the ewer with a long, tall spout. This form ultimately derives from Near Eastern metalwork
but versions of it can be seen in Song metalwork too. It is possible, therefore, that the Yuan ceramic versions, found
in southern ceramics such as gingbai and Longquan celadon, were imitating the Song interpretation of the foreign
metalwork shape, rather than being directly inspired by foreign originals. With shapes that were common in both
Song and Yuan ceramics, it is notable that each period had a distinctive, sometimes subtle, approach to making
the form that is often a useful dating tool. The best known of these common shapes is perhaps the meiping which
in the Song period generally has a more tapered form which is likened to that of an upside down teardrop. In the
Yuan period, the same form tends to be less elegant and slightly more sturdy, with a wider (and more stable) base.
One reason for this change might have been a different approach to the presentation or storage of such vessels. The
extreme tapered lower part of the Song meiping may have required a stand for stability when filled with liquid. The

wider bases of the Yuan meiping would not have required a stand and were therefore easier to use.

Changes in function had quite an obvious impact on the forms, colours and decoration of ceramics in the Song
and Yuan periods but cultural practices also ensured continuity of design in some cases. The most obvious of these,

and one which endured, was the need for what are known as ‘archaistic’ forms and decoration, often imitating ancient

11 Watt 2010, p. 275.
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bronze vessels These forms vary in their closeness of imitation but exact replicas of ancient vessels do not seem to have
been desired. Certainly the copying of ancient bronze forms in ceramic conferred a different identity on such pieces as
they were in a very different medium. But their function may have been very similar. Ancient bronze vessels were used
in various different rituals and then often buried and the same is true for later ceramic copies. One difference, however,
would have been the use of such vessels in temples which became more commonplace from the Yuan period onward.
And as the ceramic archaistic vessels are a reinterpretation of the bronze originals, in material, shape and decoration,
they also reflect the time period in which they were made. In ceramic production, as we have seen, certain techniques
and approaches to manufacture were characteristic of their period. And this is also true of colour and design. Thus a
Song archaistic incense burner will look somewhat different from a Yuan one, even though their inspiration was the

same.

From this brief survey, we can see that the relationship between Songand Yuan ceramics in China is complex
but this is because ceramic production and consumption during these periods was extensive and wide ranging. In
different ways, the ceramics of these two periods had a lasting impact on those of later periods in China, as well as of
course on the ceramics of other cultures, including Goryeo Korea. The following papers will show some of the ways

in which this was effected.
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[FITHVEIEEL A, RS A, AL T ILRI SRR BN, B4 AE st PURR T 1 SkiA b N2 HUARE T 74 7 (R e R
G5 R BRI, TACH R N AT S H M B A eIt i), XA S A B R BOK IR
B I BEIR AT o

M RGE R, DA I UL g Uit i R R, A WP Hi A RO SCRAAIE ) 5 i o
M, G ] LU ST IR 5 PURZS S A R TR 3
AR EGER, A A asiE g, A EROCRIOR. B AR Bl I3

59

‘ ‘ 0000_002 00(00)_000.indd~ 59 @ 2012-10-31 00 6:36:22 ‘ ‘



______ NEEN .

A R R GRS NSRS TG T A VIR . PRI R, B4k L2
J&, K LIRS, IR H TR DA, BB I B R, A X
BB AE A ARG AR M A, IXEAARBE T LAIS KK, ST LAREDS, 2 SR NI A (R 25
I R e — e DO T R SRR IS, W, KSR, IS, IR, tR eI
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AR B RPN EE T DUR R BB IK A5 52 3 S B th 24 m] LU SRR “ SR8 st
12, PP AR B . EN S OO E R S S AR R T KU E T K52 N, DX
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HAr, fEZEMaE. e L2 2 A0 Mgk R e e AU AT, A, Wl e
AR RIIE , RHRPEE R A= R R 210, B R A T

TCARF P 1 A G AT TR, 2 R R S RE R 2%, SRR IR Z A0 S
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ERDWESNT, B G TGS . BT ICARMN LN SR B SR A, w I AR
o WSRO~ A0, FEIRERTRA . MR OIS miga . WIBIgaE . ML a2 s3]
DURAE SIS BRI R FEAR . AR RIGRT FUAA A TAT T B AE 2 AR A B 50 TR 1)
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SIS (803D HIXFPE 7R AR SR 2 i 1 id BT AR, (S 2RI 3 O
FERl, WMEAEPRET, e, OPIRSE, ATLA S UK AR VKM B AL T o AR I 2Rk
HEAPRL, AR KRS R AR 1 Ty I D I, MR 12t A A . I T IR IR R (AT
10204F) il 3 AR B A 50 b SRR A AN TR Km0 1 418) , SEHOUs-ER — S i
eSS PR R KB B A O R, SRR, e T S (m 51920y

IR R b o i A UK A A AR A AT K, 2 DL B eeti, ANl R EN ey, e
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WX EZE TR L= SIS (@7, WS TR T L =R aigre iy (=
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WAL AT I, FOORMHA R, R, A BB, SR RAAT TR ) — R R S i e 2 (=
+:1722) , BT =R, MRS R RS (B o) o SRR, i)\ Oy TR,
TH G SRS E R, R TF. IE S ERERSEE, 108 BEEE, . K IEgEidiih
LG MR ZSKTE, IR, R fa RS, IR BEKEcE L. S EREMH LD R4
SHGERRR CHEARL” AR S YR A MEE TCRI I A A AT k) O FE R IR s e Lo R & 5
SEVEAT NS ARIBEET FOAs stk o B (R AN Z e ds i (B +:8)

Wiocarina

W R WA AR, TR IR B &, SRR “mg” L T o JARRIR R SR T T IA
W, TERIZRE, GNP PRI RIS g 2 NBEENI =Rt A, AT TR .
BAERAT RIS, DR, PSRRI S, EASIEAA T NEAAL, 55T AL, B HRED
R PY AESS . IR — o =R (B +—:132%3) SRRk (B 4—:a) ¢ AN
FITCA (B+—:5) o fENSE /RN FLAEhE oRAE B R i R G 28 (B+—:6) o
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= IACR R e

SRR, WEILTIE LA, IO R, FESCIMTHM.
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T RIERT, SZPUGARMHAER 5 G, BWITARE S TR, U ERE b Bl AR AEIL ket
SUREH, R AT FEIE. Bk HATEY. A KGRSO . TRIEITIY,  BUR B LR A i
FH R AU T2

LR IR B A AT KRR o X5 2L 50 A AR I AN TR R, AR SRR I 1 DA K <
WL 22200, AR L2, DAPEAE L2, fERg g BRSO, KERZ]. B
Wl IO, BB ARG, EICRB RSO T A RO AR RS LSO gk
Prbes —Epit, —AEDYH SRR, RSO LORONFREUE, — e KAEMASHE, Wil 48 )
TR R 2V PO e, AR R — 5 B2 4L, PO RO PHAE, SORFHI AR5,
ZILWSGA S (B+m:726) o L RA BRSSO 2 LAEDE I, R P I Bk
Bl IRATRCRA R o AP IO, =R RE YA, SU =R, LB S, Shif
BV AP PUSAL S HES , AERID, sa —(Rl, JEAMTOR, i, o000 (B +m
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RO EIPY I 2%, RIEETPZ XA e, P, Bfe. e, (OREEY], UMK, SR
5 (B +m 100 o =R I EUR N SRR RS SR A P A BRI IR LY, =R LY
MUK AL, ARENZLAE S TR Pk, bR EITENPT RO IR (B +mc6) o 52 g,
AR LT AR B R HTEL, DA ZIE S rh s b W A R R R PH e S0, K
AEhh bRttt SRABHETZ, BIESLIoNE D # tin e, FHTIBUCKIZEAL T, IFZIRIE
PEESRI K, KA, A SPHROEM R (B8 4m:12) o SAMERSE P W =R Bk, il sl
DU kiR = R2E UL,  JLAMEE PRty BT SR AR (MRS (B +m 1) o AR RS EkifeT
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L Wi T A ESL PRI SRR, RS, RN Z T, A I RRANEL, LSRR,
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FUBCI AT IR BB, U BAE R B 3 . I AR 0% B EIMEL, e 2 & e
IRH, DA RME EMR I —FIReti 2, WM T AORE . . Bussrp R AR AheE, Wil
W 7 G0 XL B I FORB IR T KR, AR LIS R R HEATREN, 35 T | 0 i 4L 20 53 sy )24,
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AEWIE L e DU PrEEER DA R RIS SR iR S, SR TSR, B A
VIR, W SHPHE KBS S (B 47 :1328) AR s (e iRl SR AL IR At i 14144
SR (B4~ o —AEFIE R EIAEEL AL T RS (B +x6) o —JEDURTIZHAL
WL RSN AR, AbEesti, AR (B4 5) o PTEgEsER D, UL
TP EKGERSE H - ARG RN R AT R A A SO ek 7, AERIAE R R0 SBT3 4E, ek Mlii, 1
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BRGUE ARG B, BN Bt CAT . ARG TS E A B R B A A T AR L Wb
VERIM, 2 LA SN T3 DO EmER B0, AR I, GG, B
FYITEH (B 41329 o MR ERL, AR TR AU E R R, B A, &
WL KR, H L FHRERERE (B4t 410) .

B N ARZAER 2, R HAT TSN 80, AT B Rk, Rk
M2 HCE X FRIARHA K. TLPREERS L (KR SURAT T AR R EHE . e KOS5 ke
i WL THIMRIE B H R A RS (B0 :590) | TR S TSI B TR
RIS R AT SRR (B 012 dEURRS AL SR (B3 | OB (8
FIN 167D A LR 2R LU

HFES I AR B LU TR SR . Wl R Ll 4. BEIREL ECs, It
G, RS VR RIIIEA TSN S, I AR RS Sl IR A IR o IR SRR 2L )
VIERISABIUARAT . LA NI LR AL (K sh et A2

JEEFR P SR fa 0 R, BB AR UL K R AR AR, AR DI
1. RIS KIE T, %, fa, BEER). ATCUREKRALERD, BRGNP E. 26
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JE, NeR e, NE i s igee, WG e i, St ee, BEmneai
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ol 4 olefat F3 7140] Qo] melrh ! gl o] T axolA WSl AY HA] FAe bl

7h FAleleh, 7oA A1 2A710] E itk shs §-0e] 635 Wk ol9} v|5ak 4GS 1l
o} 2 97 ulaoR QUAShaL Qs L% FEo] ZHEk 4419 YA7} HAKOR ety A
2psHe A 124712 3 4 Qlek AR of | A A Hl A6 0.7 Rolof sh=x] getslA 4
ofatrli - oA, Z15S Fa) Aol efo] P 1 AY]o] nefelSe 15o] YHE 3
Ao] A ugEolet AR AY Ao Belg 3

whepA] 2 alof A= 12470l A2k RS W M

Apge] 7352} Hek e 2
o 4] Twelo] A AR 7HEsto] GAlo] AlAYI4S BASHILA Sk, Ea, 7] Hbel £l A2
2 wlsto] 40 635, 365, 95.0] ERES i thoR Agste] qefelEo] lid shs of
AP0l HAE QHE7] $15te] ofujet AlEg Stelizd] fok] |47 Suwlolx o] wiskabg S Alulw
A g}, B 5t ol Apele) vl Bsjo] oo} Tl Ajolo] 714H R IS woksiaL

2. EMIHA 2l

2 AtollA ok Ee) 42 o] sklol ekt AR 729 B Folle w4t
HAHRY] Sy 5= BRI 4 Qs A AL a2gtEo] it
H1 2 =204 245 EXHH
25 \ U/ H= | EE$ | B3
S0l M2l ECnlg | somjsmigos | om | oo ol SHHER ST

‘ ‘ ‘ TFE OS0! | 715Dt 1l 7|50) HRH= ZAIERS
LTI 822|635 | HY=AIIZE 1993 | 4H | I 9. ZAE 94
AT 222 365 | SIZEXIDIBE 1993 | 5H | IEA =M S|mAlmol QM
4T 822 95 ‘ SiZE=XOIS R 1993 ‘ 4 ‘ é.:jjmi?;l?ﬁi Z};ﬁiﬁ
e ‘ I — ‘ - ‘ VEAL B SEE SEBARE ST Ciain]
U5l Besi =7

2ot 237 | OlStofthef= 2 1995 o SR B|=Ao] QA

No. 1582 vpzHe] Aghto] S21=lo] Q= HH(UA|F 14.8cm)o]™ | No. 159+= ket 5
AHZHA] B AlgE]o] Qlowm | fAHbR] Zj=ro] Qli= oFAlo] WAl 5.6cm) & | LHoll= SZHE
o] AREE]o] QIt}, No.160- Qhufeto] offito] 57k & AEE H(FAlE 5.6cm) 2 HAH-L 5
Adbx] o]t}

e AAF ool Al foke] wAtRe] A M Hol 0] ARSHE] Ao AR

1 0IBLL "AIS Hits Z7|YX 2X| EEES Soll 2 52X TR 2YAZL, "Ol&ASIT,228-229 (301 ArStS], 2001), pp. 65-97.

2 offd=xto I%E TRRRC| FHHEEELE (1992).
3 iRt 2SS, dUiM, 01FF, 0ld=, 2711 39, "BEEIL(ZAXIR], 2005), pp. 384-389,
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B [ ® H .  EEEm

—oFo] A E i} mlAt: MRS 0] 24 7] (EPMA, Electron Probe Microanalyzer, SEM: Jeol
Superprobe JXA-8600, EDS: Oxford Pentafet, detector, 15kV,
5nA), AxE U] - oY A BEAFY A 7] (SEM: Scanning Electron
Microscope, JSM-6460LV, Jeol, EDS: Energy Dispersive X-ray
Spectometer, Oxford x-act)

Fg=2A|(Spectrophotometer, Minolta, CM-2600d)

A
o] AFBMAFE A KS E3016 HAMS $-8%F 448t

10]

mN'
r}o J[w

TAER Rl 7Is

EEERE O
] A gore
ghS ol Hje] foF e Alejr) gkl
AZA o7 AAE RO22F R2032] H97})
FEE LY
8 Ae] ok LHAEIRS £2 §AIR SHe A8 fime dueolth, F310] ABE %))
o] froke ] 717 Fheate]m et wiol wel RS, 3 A e 29l Shighlime ope
glase, = 2114 Slime type gaseo]] 4731}, ROR09] 1]:0] 0.89 AL U 2holuFo] %8 ol
T WA gore] F SAIY A4S R AEe] Aol ALk 7= AEe] A glof ®
24 2oz <1(P205)7} ML 4(MgO), WAHMnO) o] mghelo] lom, o ARSe A}
7 ghgo] thar) 8 uheha fofol A ABEIL of Al ARSE Amm Ae] Ao B4 &
H) 5L = 2= Q)

do HE

o J: rlr o

H2 12 FRte| o ¥’

Sample  Crackled - Thickness® Oxide concentration(wt.%)"

Number state® (4m) Si0, ALO; Fe0s MgO CaO NaO KO TiO, MnO POs  Total
A71= &AT o'W M3 NI, AsFaF Kyonggido Yongingun Idongmyon Sori IV layer, pre-haemurigup
852 (YSR-19)  x BN 80-130 @ 5743 1287 211 214 1997 105 147 087 052 1.02 99.44

853 (YSR-20) x BN-GN 200-250 A 6463 1589 253 1.88 959 127 202 097 028 0.60 99.67
854 (YSR-21) x GN-BN  70-150 @ 60.92 12.70 2.09 155 1762 112 155 100 041 0.61 99.57

0
=),

Average 61.00 13.82 224 185 1573 115 168 095 040 0.74 99.56
Standard Deviation 3.60 1.79 0.25 030 544 011 030 0.07 012 024 0.12
A71= &7 olFH A M=, AslFes Kyonggido Yongingun  Idongmyon Sori I layer, pre-haemurigup

840 (YSR-7) O BN-GN  80-150 @ 5897 1562 3.17 347 1200 151 225 077 056 171 100.03
841 (YSR-8) x BN-GN 200-250 A 5978 1352  3.03 425 1310 118 175 086 035 1.87 99.69
842 (YSR-9) x  BN-GN 150-250 A 59.82 13.48 291 422 1324 115 180 084 038 1.86 99.70
Average 59.52  14.20 3.04 398 1278 128 193 082 043 181 99.81

Standard Deviation 0.48 1.23 0.13 044 068 020 028 005 011 0.09 0.19

4 Caraolyn Kyongshin Koh Choo, Woong Kil Choo, Sangdoo Ahn, Young Eun Lee, Gyu Ho Kim, and Yeon Sook Lee, “A Study of the Chemical
Composition of Korean Traditional Ceramics (I): Celadon and Koryd Whiteware”, Journal of Conservation Science, 26(3) (2010), pp.213—228,

5 Nigel Wood, "Oriental Glazes — Their Chemistry, Origins and Recreation (Pitman/Watson, 1978), p. 37.

6 0@y "ot ME EAP| 250 nish SR AL TSR IIStAISSI K|, 14(1) (B IistAIEEE], 1992), pp. 23-61.
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7= 8AT olFH AY I, $54 W77

Kyonggido Yongingun Idongmydon Sori I layer, haemurigup-Chinese style

846 (YSR-13) A BN-GN 100-200 @ 56.30 13.46 2.38 359 1700 1.44 198 066 056 210 99.47
847 (YSR-14) x BN-GN 100-200 @ 59.26 13.86 2.26 299 1559 136 218 0.67 054 187 100.59
848 (YSR-15) O BN-GN 150-300 A 60.24 14.49 2.60 349 1355 1.32 179 080 039 1.81 10048
Average 58.60 13.94 241 336 1538 137 198 071 050 193 100.18
Standard Deviation 2.05 0.52 0.17 0.32 1.73 0.06 020 0.08 0.09 015 0.62
AT A3 g+H &2 6335 Chollanamdo Kangjingun Daekumydn Yongunri, 63rd kiln, Y-63
619 (H®-2) O BE-GN 150-250 A 5846 14.59 1.62 232 1898 085 231 046 034 046 100.38
620 (H®-3) A GY-BE 150-300 A 5572 17.76 232 1.78 1834 0.35 199 069 033 035 99.63
621 (H®-4) O BW-BE 100-200 @ 5835 16.07 2.10 208 1634 0.68 254 048 041 048 99.52
622 (H®-5) O GN-GY 150-200 @ 63.21 14.80 2.30 174 1400 0.72 233 030 030 036 100.06
Average 5894 15.81 2.08 198 1691 0.65 229 048 035 041 99.89
Standard Deviation 3.12 1.46 0.33 0.27 224 0.21 023 016 005 0.07 0.40
A= AL d7E &28 3635 Chdllanamdo Kangjingun Daekumycén Yongunri, 36th kiln, Y-36
628 (FY-1) X GN-BE 250-300 A 6129 1454 2.38 181 1696 047 177 011 023 066 10022
629 (FY-2) O BE-GN 200-300 A 63.00 1357 1.79 1.79 1691 041 145 019 029 064 100.04
630 (FY-3) O BN-GN 150-200 @ 61.09 14.75 2.36 200 1658 087 194 026 031 066 100.83
631 (FY-4) A GY-GN  200-300 A 59.65 13.33 1.75 255 1780 092 176 025 047 1.00 99.47
632 (FY-5) O GY-GN 200-250 A 55.00 1244 157 344 2354 035 168 023 066 1.63 100.54
Average 60.01 13.73 1.97 232 1836 0.60 172 021 039 092 100.22
Standard Deviation 3.04 0.94 0.37 0.70 293 027 018 0.06 017 042 0.52
A A t7+d &27 95 Chollanamdo Kangjingun Daekumyon Yongunri, 9th kiln, Y-9
634 (HM-2) A GY-GN 150-300 A 62.69 1525 2.06 210 1265 1.08 362 030 030 070 100.75
635 (HM-3) X GN-GY 300-400 A 6125 1447 1.39 233 1595 067 285 021 039 098 10051
636 (HM-4) A GN-BN  200-400 A 61.70 1425 1.81 223 1417 090 296 023 032 076 99.32
637 (HM-5) O WH-GN 200-350 A 55.65 1598 225 263 1843 0.68 327 025 054 098 100.65
638 (HM-6) A GN-WH 100-400 @ 62.78 1442 1.62 172 1519 0.54 268 027 027 045 99.94
Average 60.81 14.87 1.83 220 1528 0.77 307 025 036 077 10023
Standard Deviation 2.96 0.73 0.34 0.33 215 0.21 037 003 011 022 0.60
AGEe A g19E AZE 735 Chollanamdo Kangjingun Daekumyon — Sadangri, 7th kiln, S-7
156(S7-1) A GY-GN  400-450 W 5833 13.01 1.38 1.81 1996 047 270 017 034 058 98.73
157(S7-2) O GN-BE 450-500 M 5584 13.89 142 232 2151 040 225 023 046 091 99.23
158(S7-2) x  GN-GY 300-400 A 59.64 14.66 2.04 236 1647 057 215 018 017 142 99.65
159(S7-4) A BL-GN 530-550 H 61.01 1299 129 1.86 1936 0.60 292 005 043 041 100.92
160(S7-5) x GN-BL 375-800 M 59.87 13.74 1.37 211 1855 048 274 0.04 033 070 99.93
Average 5894 13.66 1.50 209 1917 0.50 255 014 035 080 99.69
Standard Deviation 1.98 0.70 0.30 0.25 1.86 0.08 034 0.08 011 039 0.82
AHEE HbF Bt {3g Chdfllapukdo Puangun Poanmydn Uch'dlli
590 (YC-1) x  BL-GN 400-500 WM 60.51 14.23 119 196 1633 040 357 020 0.62 0.64 99.65
591 (YC-2) A BL-GN 650-700 M 5792 1446 1.40 198 1882 0.32 323 029 032 079 99.52
592 (YC-3) O BL-GN 450-650 M 5948 14.39 1.42 140 1893 038 279 020 029 031 99.58
593 (YC-4) x  GN-BL 200-350 A 5854 1287 1.35 249 1939 063 258 022 039 0% 99.40
594 (YC-5) A BL-GN 350-500 M 5899 13.59 1.36 215 1955 047 3.04 022 058 0.78 100.74
595 (YC-6) O BN-YL 250-500 A 57.09 13.77 1.55 157 20.82 040 267 036 052 043 99.17
59 (YC-7) A  BL-GN 300-500 B 5796 1258 141 130 2164 043 329 023 031 028 99.42
597 (YC-8) O GY-GN 450-500 B 58.86 13.59 1.22 120 1968 1.02 322 025 037 027 99.68
598 (YC-9) A  GN-BL 500-900 MW 5831 1297 1.19 208 2016 032 372 020 057 065 10017
Average 58.63 13.61 1.34 179 1948 048 312 024 044 057 99.70
Standard Deviation 0.99 0.69 0.12 044 148 0.22 039 005 013 025 047

a: Abbreviations

Crackcled state : O -finely crackled, A-roughly crackled, x-not crackled
Color : BE-beige, BL-Blue, BN-Brown, GN-green, GY-gray

b: A cross-section of the sherd, mounted in epoxy resin, was polished for EPMA and SEM-EDS

measurement. The average of 4-6 different measurements is reported for each sample.
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FHEl= 71200 LHE =20(M QIE38H 40|11, AlgE| 75 EHE2 2 S0IM MEZ 24 X1=0|c
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IfStAFSEE| X 27(1) (SH=2akStArets], 2005), pp. 59-85.; CKKoh Choo, Y.ELee and LW.Shim, W.K.Choo, G.H.Kim, W.Y.Huh and S.C. Chun,
Compositional and Microstructural Study of Koryd Celadon and Whiteware Excavated from Sori Kiin in Kydnggi Province, Archaeometry 46(2) (2004),
pp. 247265,
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£} TIOzE o] AR FpA/L A GRer) w2 o] HHE gl Aie] HAl
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H3 Al 752 RoF /2| =HO| R0 Aol A

= | MA |Fe,0; | TiO, | MnO | Ap(nm) | Fe**/(Fe*'+Fe®)(%) | Fe*/(Fe* +Fe*)(%)
no.160 (L4#) | GN-BL | 1.36 | 0.00 | 0.38 | 520 | 1

591 | BL-GN | 1.40 | 0.29 | 0.32 | 540-550 | 72.0 1 28.0

592 | BL-GN [1.42 | 0.20 | 0.29 | 550 | 81.5 | 18.5

159 | BL-GN | 1.29 | 0.05] 0.43 | 560 | |

590 | BL-GN |1.19 | 0.20 | 0.62 | 560-570 | |

594 | BL-GN [1.36 | 0.22 | 0.58 | 570 | 65.4 | 34.6

156 | GY-GN | 1.38 | 0.17 ] 0.34 | 580 | |

= W Y100 ST Aolole. A 4t el A A 1S Rl Fvel Ui
2 2] B Ak Fero] JrhEel ulgo] 65.4%~81.5% Aolel A0 Aol W gl &
P10 SheLoL, 1L A £ Tk 4O A 4 ok, S40~550mmal HfbE 20

9 Nigel Wood, "Chinese Glazes — Their Origins, Chemistry and Recreation(A&C Black, London, 1999), pp. 159-165.
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570nm®] Aol Al Zef A Zh= 2o vpelyde) 10
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AAR QR REE foFo R Foles Ho| uto]FE (un)
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2 AR B4E, 19a A utola g A4S A b 99
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O] ERHEE Eoli= YQle R g3t o] Ao Al A
Aol 2 olo g ARtE|:= QIA}e] A7|7} 7FA] oo Hlo| ub)
S Hlojdt}, ERYALS Akt Rlo] Hli= JAke] =ef A Uw
ol AdeE TR foF Yo nAlAt e Mx7|ea) o)
9 WA o] Sk, Thaoll A E& W= AE, 2EE &1 ; : :
2 S 25l AK2| 75 No.160 HXFSi0|
— ) T

A9 BIARERY

_E

S|
91e] wARE No.160 10| hple hfsto] Zojah AxnlZ Extolc} 800 nfo] A &e] &
oF Uholi= 50~200 mho| S| o] 2= cheket 17]9] 7|27} welh gk oo 4
olghe W e Wart 2 o] th Ssolgiet, feldskel foke] Wi R}

o 4
E

% O|MPES(EYEtu BIARSIRI=Z, 1998), pp. 102103,
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AL noh A271eS 458 4 i WS ATEE 125 8] HH0] 49 7| HEo| ol
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£ 7S oujgieh, fobo] ol ofAAEE EAsH Al7te] - Y] uhEe] 7%} 2k Gl
EX R FEPIE R

A% )3 Hanorthitel= 312 WA} o] Zgro] o fefollA] Bz A 7H
% 27 Aeb) gck wek
SeolA] A Aol ke, Aol 4} weA A%l
o 3] Ao Zhul Yzok st 722} olpto] 9 Holeh, 13
3] ApshEl R goke 44 EREE P!
s 4 QLo W A E foke] ol Al o] Az, % bk Aol Tk we] 4
A

Zro] v Fron]| W &R WrbE sloke] AEet T St yelo] 9lck 1
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ox
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o
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o
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El

721 A9l 242 T AR Lol Aol ohef. Sl £3 o ol vl o
= o] e Bioln 1 AZHA Fast ofRkS vk 12407] oFale] Aol 4 Holiz Bl
e A gAIE Glom  AARS ue SO R A7k & wo] AWstch, o] el A el HA)
9 /wa 538 4

@s}% F0% Qa0 BEel gore] xsjo] ofsto] =ofs) Bk} st
4

=
Heloh, AAlR 27] A ol= 2.5~3%°

11 ZXpein| el BEARIXIE(BE| Backscattered Electron Image)ofid= 2AFASIE =2 MAYE S, H2 fAL4E olE7 20l= S20| lCk
M, SFefEgo] F et OﬁS St slMEC 2 HOolA| Eot

12 Teiquan Znu, Hong Huang, Hongmin Wang, Limin Hu, Xibin Yi, “Comparison of Celadon from the Yaozhou and Xicun kins in the Northern Song
Dynasty of China by X—ray fluorescence and microscopy”, Journal of Archaeological Science 38 (2011), pp. 3134-3140.

13 Pamela Vandiver , “The Technology of Korean Celadons”™ The Radiance of Jade and the Clarity of Water —Korean Ceramics from Ataka Collection— (1991),
pp.151-158. 0] S0flM= 21&A1} wollastonite” LWEIKI f= HRICZ B S FXete| Jiop Fxet XZ: It Ch=Che FE XAt Ch

14 3RiECE "SEEBHAEEC HEE A0 Lotod,f naiol A HXtol Y (EHAE=XO|SE, 1999), pp. 53-60.
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15 Carolyn Kyongshin Koh Choo, Woong Ki Choo, Sangdoo Ahn, Young Eun Lee, Gyu Ho Kim, and Yeon Sook Lee, 99| =2, pp.213—228.
16 0|5 "SRe 5B IR ZET0|ERE), Teludo2 2 TeiyAl, (ZEIFXIKIREISH, 2003) pp. 16-42. 0| S0ilA =EF0[HE 1<
00| 7|£0|H, HIMER S| 2312 ZEF0[Ho| AIES ER2 JKsofitn Ha Qlt
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F50) o9} 870 5 K el A BEeh fok Ao]o] T/onl WA A 2 4 9l
o, F7hmiddle layer®] A4S NS} froke] BtobA AR fopel Eﬂﬂ 2Hgol 0] S 2
51 AL ek, B0 WA ol 12000 Al meo] EHRE o, felAsE fol
o Bz Erlo AFSA HuA FHH F3 %ﬂg N
QrulLf AEEE Qla) BlEet fore] AAwe] sAkAle] AMERA Mol Zolv|w skt ey

2] Aol Az F7HEo] THEEA] izt oliz WixTbgelq 7 2ol oA stEl fotol H%E
of) ek Tkt A|7FHSl o197 §19leS ojulatt, Tt wEo] > @EJ 18% UI91e] 53 34 2
o9 o]

4, 52 oie9lo| Hlm

ol @il AL SR 124)7] 2 F3 Ao AL AL Ar)RK F2 3R F 23]
IR m A 0.8 Bl B0 BEsh Bl §27) Solr} 19 oj2lgt ol g 47}

27
ROF] B AT e HAE] ofstol ATHGAE, ATAES] B o] o|= S ok
TR S W 5 glivt Bh bS] 101 24} Sht] FHE Folch, 11 A ola fA19] 3
8 he Holzo|w | It oo Absl Aol ofsl Faa W=t slo] BrelAitt. oo 4t

SF Ul FE5OIA & = Q= ket o], o] I AD(nm) 9] gho] sobdai o] fE W

Oxide concentration (wt.%)

Si02 A1203 CaO MgO KzO Nazo Fe203 TiOz CuO PzOs MnO

1 588 17.02 1516 171 3.24 0.60 231 021 - 058 0.12

2 5827 1539 1419 226 4.50 0.84 209 037 012 072 0.28

3 584 1556 1635 1.93 3.85 0.81 215 016 0.014 058 0.10

=4 5 Fe**/Fe’ Ap (nm) -2
I (%)

Rie 79.2 20.8 3.81 420 sky green
Ris 78.4 21.6 3.63 430 sky green
Ry 76.1 23.6 3.18 520 powder green
Rug 68.1 31.9 213 570 pea green
Rae 66.8 33.2 2.01 570 pea green
Ris 65.8 34.2 1.92 600 pea green
Ra7 64.1 35.9 1.79 600 pea green

H5 0{2 [oto| Fe/Fe HIZ, A, and SATte| 21
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QAT AEHT 5, NRBAHA Hil LEo] £ F 515

doto] frof Uistol uie A7|2 REo] AAEAL, AU = <A
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19 BIHM, "SR XA (ERIRSAL 2012), pp. 176-187.
0 Z5CaFHR TPEIMERN RS (R BE AR, 1998), pp. 274,

21 Zhang Bin, Gao Zhengyao, Zhao Weiuan, Li Guoxia, Cheng Huansheng, Zhang Zhengguan, “Mossbauer spctroscopy and neutron activation
analysis of ancient Chinese glazes”, Applied Clay Science 25(2004), pp. 161165,

22 Yimin Yang, Min Feng, Xue Ling, Zhenwei Mao, Changsui Wang, Xinmin Sun, Musen Guo, “Microstructural Analysis of the Color—generating
Mechanism in Ru Ware, Modern Copies and Its Differentiation with Jun Ware”, Journal of Archaeological Science 32 (2005), pp. 301-310,

23 Weidong Li, Jiazhi Li, Zequn Deng, Jun Wu, Jingkun Guo, “Study on Ru ware glaze of the Northern Song Dynasty: One of the Earliest Crystaline—
phase Separated Glazes in Ancinet China” Ceramics International 31(2005), pp. 487—494,

24 Weidong Li, Jiazhi Li, Zequn Deng, Jun Wu, Jingkun Guo, &2 =2, (2005), p.4930flA Q1.
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Goryeo Celadon and its Reception in the West

Soyoung Lee The Metropolitan Museum of Art

Western collectors’ first contacts with Goryeo celadon came in the late nineteenth century, a time of
great fascination with Asia as the exotic Orient, but also as a place whose traditions and contemporary society
they were gaining familiarity with through first-hand travels. The Americans’ and Europeans’ exposure to East
Asia during this time, however, was focused on China and Japan. With a few exceptions, most Westerners who
collected Korean art in the late nineteenth and early twentieth centuries did so without ever setting foot on the
Korean peninsula and with quite limited knowledge about its history. Indeed, the majority were enthusiastic
admirers of Japanese culture and collectors of Japanese art, with tangential interest in Korea. Their curiosity in
and collecting of Korean art would be directly shaped by Japanese aesthetics, and this influence would continue
into the early twentieth century. Over the first half through the mid-twentieth century, lovers of Chinese
ceramics would also become intrigued with Korean ceramics, particularly Goryeo celadon, forming notable
private collections that would end up in major Museums. Then there were also a few unusual figures whose
primary passion was Korean ceramics, having lived and visited Korea, and who would become significant
ambassadors for their chosen field.

A prime example of late nineteenth century collector of Asian art is Edward Sylvester Morse (1838-1925),
a zool ogist and avid collector of Japanese ceramics. His assemblage would later go to the Museum of Fine Arts,
Boston and shape the early course of that institution’s Japanese collection. His interest in Korean ceramics arose
from learning of their influence on Japanese ceramics and was concentrated on early Korean pottery, but one
lovely thirteenth-century celadon maebyeong inlaid in white and black with a design of flowers and birds (MFA,
Boston, 92.2997) represents one of the earliest acquisitions of Goryeo celadon by an American individual and
museum (purchased by the MFA Boston in 1892, so acquired by Morse prior to tha).

Perhaps the most notable turn-of the-century American collector of Goryeo celadon is Charles Lang
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Freer (1854-1919), a wealthy railroad car manufacturer from Detroit. His art collection, famous for works by
the American artist James McNeill Whistler and Japanese art, now comprises the core of the Freer and Sackler
Galleries of the Smithsonian in Washington, D.C. Freer collected over 130 Goryeoceladons, a significant
number for any Western collector. With the exception of a few, all of his Goryeo celadons were purchased from
Yamanaka and Co. in New York—an interesting fact given that Freer did travel to Japan multiple times and
therefore would presumably have had access to Korean celadon there. Yamanaka the man and company were an
important part of American collecting of Asian art from the late nineteenth century through the second World
War—I shall return to him a little later in my discussion of the Metropolitan Museum’s celadons.

Freer’s collection of Goryeo celadon is quite wide-ranging in its scope and quality. Not all are high-quality
or refined, or even visually enticing examples, but that was clearly not Freer’s goal. Indeed, given the overall size
of the Goryeo celadon collection, there are relatively few truly fine pieces. We can, however, in this assemblage,
trace the development of celadon from the early stage to the end of Goryeo, and find examples from different
kilns, including the two major centers of celadon production, Gangjin and Buan. Freer collected a significant
number of undecorated (=34} bowls and dishes, as well as near-plain celadon with minimal incised and
mold-impressed designs. Inlaid celadon comprises fewer than a third of the overall collection of Goryeo celadon,
most having typical floral (chrysanthemum and peony) motifs. Surprisingly, there are virtually no examples
with the popular design of cranes and clouds—notable are one 13th century maebyeong with an exaggerated
S-curve profile with flying cranes (1908.24) and a small covered box with a pair of cranes (F1917.292a-b).
Two particularly exceptional objects in the collection are a kundika with inlaid floral design (1909.45)—the
contrast between the dark body and the white-slip inlaid motifs are dramatic—and a double gourd-shaped ewer
decorated with carved lotus petals outlined with copper-red and with young boys (‘5-4}) seated between the two
gourds (1915.50a-b). Though missing the original top, this wonderful piece is comparable to the famous National
Treasure No. 133 (Leeum, Samsung Museum of Art).

These superb pieces aside, that Freer’s collection comprises largely plain celadon, most of which do not
possess stellar glaze color, may be attributable to as simple a reason as availability and circumstances—i.e., those
were the types that were most readily available at Yamanaka and Co., the dealer from whom he acquired the
objects. But I suspect it also had much to do with Freer’s interest in representing various types of ceramics, as well
as his personal taste or penchant for the more rustic and robust, rather than the perfectly refined. These trends
are certainly reflected in Freer’s collection of Japanese ceramics, which does in fact exhibit a range of various
types and kilns, and the core of which are stoneware tea bowls of more rugged aesthetic rather than the more
refined porcelain.

If Freer was a noteworthy turn-of-the-century collector, perhaps the most important East-coast American
collector of Goryeo celadon in the first half of the twentieth century was Charles Bain Hoyt (1889-1949). Like all
Western collectors of this period, Korea was not the focus of his interests, nor did he ever travel to Korea; indeed

Hoyt acquired his art in Japan and Paris. Yet, though he concentrated largely on Chinese art, he also amassed a
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significant collection of Korean ceramics. Hoyt bequeathed his collection to the Museum of Fine Arts, Boston;
among the over 120 Korean ceramics donated in 1950, the majority is Goryeo celadon. They range from the
pedestrian to those with unusual elements (e.g., a bowl with green-rusted copper rim), to interesting figural/
Buddhist pieces (e.g., Figurine of a Lohan, 50.1004), to some quite stellar or rare—such as a bowl with design
of a pair of four-clawed dragons (mold-impressed) among waves (incised) (50.965), and a ewer in the shape of a
bamboo shoot (50.966), whose wonderful form and delicate surface design add to its allure beyond its rarity (there
is a comparable piece in the collection of the National Museum of Korea). Overall, these works attest to Hoyt's
understanding of this genre, and in select cases evince his keen appreciation of what is special and distinctive
about Goryeo celadon.

The MFA, Boston has one of the most significant collections of Korean art in the West, and its collection
of Goryeo celadon extend beyond Hoyt's bequest, though that is the single largest group. Key pieces entered the
collection both before and after the Hoyt’s bequest in 1950, such as the Bottle with incised bamboo stalk design
(11.1819), a quint essential Goryeo celadon, purchased in Japan in 1911 by Langdon Warner, a curator at MFA
at the time. Other celadons of royal pedigree include the sublime Fluted Melon-shaped Bottle (59.308) and the
striking Incense Burner with decoration of flower petals and openwork design (69.1044). There are near-identical
vessels in the collection of the National Museum of Korea, and the former is similar to the bottle that is said to
have come from the tomb of King Injong. Both melon-shaped bottle and incense burner were acquired by the
MFA Boston, either by purchase or gift, in the decades following the mid-twentieth century, but their earliest
American owner appears to have been Joseph Leiter (1868-1932), a Chicago financier and art collector from the
turn-of-the-century through the early decades of the twentieth century.

Unlike the MFA, Boston, and indeed the Freer and Sackler Galleries, the Metropolitan Museum of
Art did not have a key individual figure whose substantial collection became the core of its Goryeo celadon
collection. Rather, there were a number of different individuals, whether collectors, donors, or curators, who
contributed incrementally to the formation of the Met’s Goryeo celadon collection. Nearly all Korean celadon at
the Met entered the Museum’s collection between 1911 and 1950. The earliest and perhaps the most noteworthy
donor of Korean celadon to the Metropolitan Museum is Yamanaka Sadajiro (1866-1936), a prominent and
influential dealer of Japanese and Asian antiques—or “Oriental art”—especially for the Western market, from
the late 19th century until his death in 1936—and in fact beyond his death, as his store in New York operated
through the early part of the 1940s. Yamanaka & Company, which was based in Osaka with shops in Kyoto
and Nara, also operated international branches in New York, Boston, Chicago, London, Beijing (or Peking),
and Shanghai. Yamanaka counted among his clients many American museums and well-known individual
collectors, including Charles Lang Freer, whom we've already discussed, and Henry O. Havemeyer, businessman
and philanthropist, most of whose extensive and exceptional collection of European and Asian art was given to
the Met.Yamanaka, therefore, was a key figure in shaping the collecting history of Asian art in America before
World War II. Among the 1911 gifts from Yamanaka to the Met are quintessential Goryeo celadons such as a

macebyeong with inlaid cranes and clouds design (11.8.1) and a bowl with mold-impressed design of boys among

203

@ 2012-10-31 007:17:37 ‘ ‘



_____NEEN . - EEES

‘ ‘ 0000007-80.indd - 204

flowers (11. 8.6), as well such unusual and rare examples as an oil bottle with copper-red decoration under
the celadon glaze (11.8.3) and a small inlaid jar decorated with gold (11.8.4). The Metropolitan Museum also
subsequently, during the period between 1916 and 1943, purchased a substantial number of Korean art works
from Yamanaka & Co. These acquisitions encompassed a range of types, including a few more celadons, a 15th-
century buncheong jar (16.122.1), metal ornaments (21.117.4-8) and bronze mirrors (22.141.1.-.16) of the Goreyo
period, and 5th-6th century gold earrings.

After Yamanaka, Samuel T. Peters (d. 1921) donated over 50 Korean ceramics, mostly celadon, to
the Met in 1915. Peters was one half of Williams and Peters, coal dealers based in New York, a Trustee of the
Metropolitan Museum and avid collector of Chinese jades (he gifted some 400 jades from his collection to the
Met between 1912-1916). Among his collection of celadon are a few high-caliber pieces, such as a bowl with
a lovely design of butterflies (15.160.20). But many are not of great quality or attractive (15.29.18), and some
are in altered forms (e.g., 15.29.11, a bottle whose top has been severed], and others are questionable or possibly
products of the early 20th century, imitating Goryeo-period inlaid celadon or early Joseonbuncheong ware.
Referring to the Peters gift, the Herald writes in an article dated March 17, 1915: “Corean pottery so far has
been almost unknown in the United States. Although allied to the porcelains of China, if differs greatly.” The
article quotes the Museum as saying “The soft green color, the faint, fine decoration of one very typical variety,
fulfill perfectly the established ideas of what a production of the Hermit Kingdom should be.” The article would
indicate an appreciation by the Americans of the key qualities of Goryeo celadon. Yet ironically, the objects in the
Peters collection do not match the rather sublime description of “soft green color” and “fine decoration”—which
begs the question, did Samuel T. Peters and those who saw his collection, including the writer of this article,
consider these celadons beautiful or of high-quality?

There were also less obvious sources for the Met’s Korean celadon collection: two examples are R.H.
Macy and Company and Desmond Fitzgerald (1846-1926). Macy and Company, of the famous department
store now on W34th Street between 7th Avenue and Broadway in New York City, gave 22 Goryeo celadons to
the Museum in 1919. This group ranges from un-extraordinary to fine to a few sublime pieces like the oil bottle
with inlaid peony design [19.39.22]. Macy and Company by this time was no longer owned by the original
Macy family but by the Straus brothers (I have not been able to determine which brother collected the Goryeo
celadon and where he might have acquired them). In addition to gifts of artworks, Macy and Company also
made monetary donations to the Met later on, and in 1946 the company was voted by the Museum’s Board of
Trustees to be made “an Industrial Patron of the Museum.”

In 1927, the Museum purchased 22 Korean ceramics which had belonged to Desmond Fitzgerald, an art
patron, collector, and engineer from Brookline, MA, who favored mostly French and American impressionist
paintings. His collection sold at auction (American Art Association) following his death, and the Metropolitan
Museum acquired 21 celadons and one white ware, a 19th century Joseon porcelain with cobale-blue and copper-
red decoration. Though this group of ceramics is not uniformly stellar, nonetheless among this acquisition are

some of the Met’s finest celadons: the maebyeong with beautifully expressive cranes and clouds inlaid in white
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and black (27.119.11); and the gourd-shaped ewer with exquisitely carved, picturesque design of fowls among
reeds (27.119.2) — both of which were shown here at the National Museum of Korea in the summer exhibition
featuring Korean art collections from U.S. museums. Interestingly, a few of the pieces from the Fitzgerald
ceramic group, though acquired as Korean, are in fact examples of Chinese celadon [27.119.18]. It is a rare
occurrence that something Chinese is mistakenly thought to be Korean in the early twentieth century; usually it
is the other way around, especially in the case of paintings.

The curator at the Met responsible for the acquisition of the Fitzgerald Korean ceramics in 1927 was S.C.
Bosch Reitz (1860-1938), who had been the curator for the Art of the Far East since 1915. Although the Museum
acquired Asian art works from the late 19th century, the Department of Art of the Far East was founded only in
1915, with S. C. Bosch Reitz, a noted Dutch scholar of “Eastern Art” appointed as its first curator. Bosch Reitz
acquired many important Chinese and Japanese works that remain among the most significant masterpieces of
Asian art. Notably, it is during his tenure at the Met that the bulk of the Museum’s Korean acquisitions before
1950 were made.

From the mid- to second half of the twentieth century, East Coast American collectors Gregory and
Maria Henderson were key figures in shaping the American consciousness of Korean ceramics, including
Goryeo celadon. Unlike the American collectors from the late nineteenth through the first half of the twentieth
century, the Hendersons lived in Korea and made Korean ceramics the primary focus of their art collecting.
In 1969, at a time when Korean ceramics were not yet widely known in the U.S., Gregory Henderson showed
their collection at Ohio State University and published a catalogue (Gregory Henderson, Korean Ceramics:
An Arts Variety, exh. cat., Ohio State University, Divisions of Art Gallery (Columbus, Ohio, 1969), in which
he explicates every piece. Since he and his wife had spent a substantial amount of time in Korea, and given his
love of Korean ceramics, Gregory Henderson was also closely acquainted with Korean scholars, including the
eminent art historian Kim Won-yong. Following Gregory Henderson’s death in 1988, their collection went to
Harvard University’s Arthur M. Sackler Museum. Celadon comprises fewer than a quarter of this collection.
In 1993, their collection of 150 objects was exhibited under the title, First Under Heaven: The Henderson
Collection of Korean Ceramics, a comprehensive overview from the proto Three Kingdom’s period pottery
through nineteenth-century Joseon porcelain. The title, “first under heaven,” refers to a Song Chinese writer’s
famous proclamation about the superiority of the color of Goryeo celadon. The Hendersons™ sustained and
enthusiastic collecting and promotion of Korean ceramics helped augment the American public’s understanding
and appreciation of Goryeo celadon.

On the West Coast, Avery Brundage (1887-1975) was a key figure in collecting and disseminating Korean
art. He began collecting Chinese and Japanese art in the late 1930s, but also moved into Korean art. He donated
his collection of Asian art to the city of San Francisco in 1959; a new wing to the de Young Museum to house his
collection opened in 1966, which would later become the Asian Art Museum. He gifted the rest of his collection
to the museum in 1969. The Avery Brundage collection of Korean art (total 250 objects) contains a number of

exquisite Goryeo celadon, including plain, undecorated celadon like the ewer shaped like metalware (B60P123+.
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A-B); celadon of fanciful forms (3“8 ZHsuch as the water dropper with dragon head and tortoise body (B67P3);
vessels with subtly incised and carved design like the spittoon (B60P1205); and more unusual styles such as the
ewer with all-over iron-black slip and white-slip floral design (B65P62.A-.B).

On the European side, arguably the leading collector and proselytizer of Korean ceramics in the
twentieth century was Godfrey St. G. M Gompertz (1904-92). Like the Hendersons, he lived for a time in Korea
(though starting much earlier than the Hendersons, in 1927), where he met his wife, and subsequently visited the
country numerous times. His collecting activities were guided by the eminent Japanese scholar Koyama Fuijio,
as well as the Japanese dealers Mayuyama Junkichi and Hirota Hiroshi. His seminal book Korean Celadon and
Other Wares of the Koryo Period (1963) was the first English-language publication devoted to Goryeo celadon
that provided both an assessment of Western appreciation of this genre of ceramics and an historical survey of
Goryeo celadon that at the time was quite current, based on Japanese sources. Very little about the particulars
of the development of Goryeo celadon was known in the West prior to Gompertzs publication; his book played
an important role in providing the historical and aesthetic context for the objects that had been collected by a
select group of collectors in Europe and the U.S. and had begun to be appreciated more by the Western audience
through major traveling exhibitions like “Masterpieces of Korean Art,” a show organized by the South Korean
government in 1957.

Prior to Gompertz, the key figures who shaped the European public’s understanding of Goryeo celadon
included W.B. Honey, keeper of the Department of Ceramics at the V&A, and Aubrey Le Blond, an art
collector whose extensive collection of ceramics, particularly of Chinese ceramics, also include a small but choice
selection of Goryeo celadon that would be gifted to the V&A. Honey declared Goryeo celadon to be “some of
the most beautiful pottery ever made,” and that “the best Corean wares are not only original; they are the most
gracious and unaffected pottery ever made.” Gompertz continued and strengthened that sentiment and provided
the historical context through his writings. Gompertz's excellent collection of Korean ceramics, which included
over a hundred Goryeo celadon, were ultimately given to the Fitzwilliam Museum of Cambridge University
(recently published: Yun Yong-I and Regina Krahl, Korean Art from the Gompertz and Other Collections in
the Fitzwilliam Museum, Cambridge: Cambridge University Press, 2006). Highlights of this celadon collection
include many highly refined examples. Among them is a sublime flower-shaped cup-and-stand set, a maebyeong
with a vibrant and whimsical design of cranes under willow trees and lotus sprays, and two beautiful examples of
reverse-inlaid celadon. Gompertz’s excellent eye and taste helped expand the British (and more broadly European
and American) understanding and appreciation of Goryeo celadon—as fine works of art with a distinctive
history and aesthetic.

As we have seen, the majority of the notable Western collections of Goryeo celadon were formed
during the first half of the twentieth century through the decade or so following the Korean War. Most of
these collections, however, were not displayed to the public in any meaningful way until the second half of the
twentieth century. A seminal presentation of Korean ceramics, including Goryeo celadon, was the exhibition

The Art of the Korean Potter, organized by Robert P. Griffing Jr. (then curatorial consultant at the Honolulu
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Academy of Arts) and shown at the Asia House Gallery (part of The Asia Society) in New York in 1968. All
objects in this show were from American museums and private collections; the Museum of Fine Arts, Boston,
The Metropolitan Museum of Art, The Brooklyn Museum, The Art Institute of Chicago, The Cleveland
Museum of Art, Honolulu Academy of Arts, the Avery Brundage Foundation from San Francisco, and the
Hendersons were among the 27 lenders.

The catalogue of this exhibition shows 106 works, from 3rd-4th century stoneware through 19th century
Joseon porcelain. Nearly half of the pieces in the show were Goryeo celadon, exhibiting an impressive range in
style from the 11th through the early 14th century, and included a number of masterpieces. Undecorated celadon
similar in style to Song Ru ware were included, such as the now well-known, exquisite flower-shaped bowls in
the collection of Mr. and Mrs. John D. Rockefeller 3rd (part of the Asia Society collection), and the beautiful
cup stand with 6 floral petals from the Honolulu Academy of the Arts. These two types are quite rare, especially
in American collections. Other exemplary or unusual pieces included a delightful bird-shaped ewer and a
macebyeong with boys playing framed in cartouches, both from the Art Institute of Chicago (1964.1213 and
1950.1626) and both gifted to that museum by a collector and Museum trustee named Russell Tyson. Another
notable example is a ewer with beautiful decoration of lotus petals (with white-slip dots) from the Brooklyn
Museum (56.138.1a-b), which was donated to the museum by a Mrs. Darwin R. James III, who by marriage was
a niece of Horace G. Underwood (1859-1916), Protestant missionary in Korea and founder of Yonsei University.
Mis. Underwood, who had served as personal physician to Queen Min, wrote that the royal palace sent many
gifts (of food and other things), which makes it possible that this ewer may have been given by the court to the
Underwoods in the early twentieth century and at some point passed down to their relatives.

Between 1979 and 1981, 5,000 Years of Korean Art, a major traveling exhibition organized by the
National Museum of Korea and supported by the South Korean government, presented a survey of the
best of Korean art from prehistory through the nineteenth century. This exhibition featured many of the
textbook classics and was an eye-opener for a majority of the American public, embedding Korea within their
consciousness of East Asian cultures. The exhibition showcased select examples of some of the best Goryeo
celadon from Korean collection. A review from People magazine in 1979 states: ...art purists may be more
impressed by the renowned pearl-green celadon ceramics, from sensually shaped bottles to anything-but-simple
roof tiles, which demonstrate why the Koreans are considered the best potters in the Far East.” In 1984, a
comparable exhibition of masterpieces of Korean art from prehistory to Joseon was presented in London at the
British Museum under the title Treasures from Korea: Art Through 5000 Years, which had a similarly revelatory
effect on the British public. Comparing the Goryeo celadon that were featured at these two exhibitions, we see
that the American show had more undecorated or minimally decorated celadon (=82} + F-2-ZF%}) than
the British one, whereas the latter was more concentrated on inlaid celadon. Overall, there were more technically
superior pieces in the American exhibition, though one could argue that the inlaid celadon in the British show
were just as intriguing. Some objects were repeated in both exhibitions, including a few of the celadons.

Later in the 1990s, there were increasing numbers of small and large exhibitions on Korean art in the
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U.S., especially ceramics. As mentioned earlier, the Henderson collection of Korean ceramics were shown at the
Harvard University Sackler Museum in 1993. Between the late 1991 and summer of 1992, an exhibition titled
‘The Radiance of Jade and the Clarity of Water, highlighting Korean ceramics from the Ataka collection, Osaka,
ranging from Goryeo celadon to Joseon buncheong ware and porcelain, traveled to 3 venues in the U.S (the Art
Institute of Chicago, Asian Art Museum of San Francisco, and The Metropolitan Museum of Art). As is well-
known, the Atakacollection of the Museum of Oriental Ceramics, Osaka, holds one of the most impressive
collections of Korean ceramics, especially Goryeo celadon. A review in the New York Times of this show at the
Met called the color of Goryeo celadon “succulent green” and noted that “of special interest are Korea’s own
innovations in surface ornament.” In 2002, the Metropolitan Museum presented a smaller selection of Goryeo
celadon and Joseonbuncheong and porcelains in its Arts of Korea Gallery. In 2003, the Asian Art Museum,
San Francisco, organized an ambitious exhibition titled Goryeo Dynasty: Korea’s Age of Enlightenment, 918-
1392, with loans from Korea, Japan, U.S. and Europe. The 35 Goryeo celadon featured in this show included
select examples from American collections that were shown in the 1968 exhibition Art of the Korean Potter,
and examples from Korean collections shown in the 1979-1981 exhibition 5,000 Years of Korean Art (discussed
earlier)—given the time span, however, for generations of Americans the San Francisco Goryeo dynasty
exhibition would have provided their first opportunity to see these celadons assembled together. This exhibition
also showcased one-of-a-kind masterpieces of celadon that, I believe, were shown for the first time in the U.S.: a
bottle with reverse-inlaid decoration in black from the Yamato Bunkakan (Japan); and a bowl with copper-red
design from the British Museum.

In addition to these special exhibitions, the establishment of Korean galleries at museums in the West
from the 1980s on has further solidified the importance of Goryeo celadon within the paradigm of Korean art
history in the West, as well as its appreciation by American and European art lovers. Displays of Korean art at
most Western museums prominently feature Goryeo celadon from their collections. What captivated the earliest
Western collectors of Goryeo celadon still resonates with those of twenty-first century: the beauty of its subtle
green glaze; the sense of whimsy and playfulness in form or design, and the innovative inlay decoration. These
are qualities that not only readily sets Goryeo celadon apart from Chinese celadon—the comparable art form

Westerners usually learn about firse—but also makes it quite distinctive within world ceramic history.
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The colour of the Koryd celadon: Study on
chemical composition of glaze of pi-sack

celadon and its micro structure

Nigel Wood Honorary Professor, Univ. of Westminster

A commentary

Korea’s celebrated celadon tradition reached its zenith in the early 12th century AD and remains a landmark
in world ceramic history. The beauty of the Korean glazes, the fineness of their stoneware clays, and the character
and liveliness of the forms used, have impressed generations of scholars, potters and connoisseurs. Displays of Korean
ceramics in the world’s major museums are among their more popular exhibits, and the ability of Korean ceramics to
communicate a profound and wordless degree of understanding of both man and nature continues to be felt, with a
remarkable degree of immediacy, some nine hundred years after these fine ceramics were made.

Just how Korean potters reached the high level of material quality, which is a large part of the Goryeo celadon
tradition, is a key question in the understanding of the subject. Dr Lee’s paper provides a major contribution towards
achieving this aim, and advances the subject on many fronts. It also raises a number of important questions that will
help to direct future research in this field. Besides the main subject of Korean celadon ware, this paper also considers
China’s premier celadon production— Ru ware — and examines the parallels and differences that operated between
these two major East Asian ceramic traditions in the early 12th C.

Dr Lee’s paper is particularly comprehensive in its scientific approach. The author begins by identifying some
key kiln sites in both central and southern Korea that contributed to the growth of the Goryeo celadon tradition,
and then applies to representative shards from these kilns a broad range of scientific investigation. Thus microprobe
analysis reveals the glazes” chemical compositions; microscopic images show their structures and their interactions with
the underlying clays — as well as the changes in glaze thickness that occurred from kiln to kiln and from century to
century. The various colours in the glazes are scientifically established and measured, as are the ratios of Fe2+ and Fe3+
ions that strongly influence the glazes” colours. The role of titanium dioxide is also given consideration for its modifying

effect on iron, and the use of wood ash as a calcareous glaze-flux is discussed and explored. With this background
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investigated, Ru wares are compared with Goryeo celadon wares and some important differences between these two
major celadon traditions are noted.

The main conclusions to be drawn from this work are that progress towards the ideal Goryeo celadon glaze,
of the pi-sack type, involved a number of separate factors. In brief these were: - better control of reduction firing; a
decrease in the colouring elements in the glazes (particularly iron and titanium oxides); improvement in the fineness
and colouring oxide levels in the clay bodies; increased thickness of glaze application; and a slight increase in calcium
oxide levels to make the glazes more transparent. All these changes are assessed by scientific investigation and

demonstrated statistically in the paper’s results.

Questions

Against the background of this paper a number of questions arise that may suggest some potential directions
for future research. These involve issues such as kiln-site chronology, the role of eutectic mixtures in the evolution of
the Goryeo glaze, the nature and production of wood ash, the geological background to the siting of Korea’s celadon
kilns, the nature of the Goryeo celadon glaze’s major ingredients, and the connections of the finest Goryeo wares to
contemporary Chinese celadon traditions. The role of titania is also a key factor in understanding Goryeo celadon
ware, and many questions still surround the behaviour of this oxide in East Asian celadon glazes in general.

Chronology. The paper suggests that the gradual improvement in the Goryeo celadon tradition occurred
successively over time, with the kilns in the regions of Sori and Gangjin being key players in the story. These kiln
centres are some hundreds of miles apart and the background dates of their establishment and development are still
somewhat unclear, although the archacological strata themselves provide some useful images of temporal succession.
I think two questions arise from this: one has to do with time and one with distance. With regard to time, accurate
chronology is obviously important if a framework of ‘technological progress’ is to be proposed, based on scientific
investigation. This is still a difficult problem to resolve, but is should eventually help to consolidate the picture
presented here. With regard to space the hundreds of miles of mountainous landscape that separates the various kiln-
centres studied raises questions concerning the degree of technological communication that could have operated
between these important centres of celadon production. Once again these are questions that would help to establish
the dynamics of technological progress that underlies the Goryeo celadon tradition.

Eutectic mixtures. It has been noted elsewhere that the Goryeo celadon glaze is a particularly good example
of the eutectic principles that undetlie the chemistries of many important glaze-traditions. In the case of the Goryeo
celadon the eutectic basis of the glaze is a mixture of Calcia 20.9% wt. , Alumina 14%, Magnesia 2.1% and Silica 63%,
(this mixture is sometimes shortened to CAMYS). The progress in glaze development (well demonstrated in the analyses
presented here) shows a gradual move towards this ideal mixture — apparently achieved by a long process of empirical
experiment, based on raw material selection and the fine adjustment of glaze recipes. The advantages in reaching this
ideal composition would have included: lower fuel costs due to the lower maturing temperatures of eutectic mixtures;
greater transparency in the glazes, due to more complete and integrated melts; and greater tolerance of variations in

kiln firing-temperatures — another useful characteristic of eutectic mixtures. Once established, the CAMS composition
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became the basis of Korean glazes for hundreds of years, although just how this was originally developed remains an
interesting problem for further study.

Wood ash. As with the vast majority of East Asian stoneware glazes, wood ash appears to have provided the
main calcareous flux for Goryeo celadon glazes. However, research on the amount of botanic material needed to
provide enough wood ash to glaze a kiln-load of ceramics suggests that vastly more botanic fuel would have been
consumed to glaze a complete kiln-setting than to fire it — often by a factor of four. Calcia levels in Goryeo glazes are
particularly high, with wood ash making up some forty per cent of their original recipes. As Dr Lee’s paper shows, both
glaze thicknesses and calcia levels in Goryeo celadon glazes gradually increased over time. This raises many questions
concerning potential deforestation and the sustainability of the Goryeo celadon tradition — questions reinforced by the
data established in the paper.

Geology and the nature of the main Goryeo glaze ingredient. Most celadon and porcelain kiln sites on the
Korean peninsula are found in South Korea and can be plotted within two major landmasses: the Kyonggi massive (e.g
the Sori kilns) and the Ockchon basin, which contains the Gangjin kilns at the extreme southwest of its range. Both
landmasses seem to have been intrusions of the old South China tectonic block into a more ancient Korean landmass.
All these areas are rich in the altered igneous rocks that provide raw materials for fine stoneware and porcelain bodies.
The adoption of low-titania, porcelain-stone like materials in the Goryeo glaze recipe marked a huge advance on
the Chinese Yue ware tradition, from which the Goryeo celadon tradition derived. Consequently the geological
background, and geological nature, of this low-titania Goryeo glaze-material are both potential areas of interest for
future work.

Biscuit firing at Gangjin. The Gangjin kilns seem rather different from both the Sori kilns, and also from
the Chinese Yue ware tradition, in that biscuit firing can be traced at the Gangjin kilns to quite eatly in their history.
In China, biscuit firing at these earlier dates is rare, being associated particularly with kilns that made both lead-
glazed sancai wares and high-fired ceramics (eg Yaozhou and Gongxian). Whether biscuit firing was an independent
development at the Gangjin kilns, or the result of some Chinese influence, remains a question — as too does the reason
for its adoption. At Chinese kilns in the 12th and 13th centuries biscuit firing tends to be used to help thick glaze-
application (e.g at the Ru, Guan, Jun and Longquan kilns). This may have been useful too at Gangjin, but Dr Lee’s
data suggests that the introduction of thicker glazes at sites such as Sadang-ri also coincides with decreases in the glazes’
titanium dioxide levels. This rather suggests that less-plastic powdered rocks were used in the glazes, rather than clays.
Such glazes would have been less suitable for once-firing as their lower plasticities may have caused them to flake away
as the vessels shrank slightly in drying. This subject relates to the geological discussion above, and might also benefit
from further research.

Titania. Titania (titanium dioxide) has a profound effect on celadon colour, and hundreds of analyses of both
Chinese and Korean glazes have now shown that bluish celadons of the Ru, Guan, Longquan and pi-sack types tend
to have TiO2 levels at or below 0.2%, and iron oxide levels below 2.5%. These figures were usually managed by using
relatively pure acid rocks as the bases of the glaze recipes, with the balance provided by varying amounts of wood

ash or limestone as calcareous fluxes. In many ways the history of the Goryeo celadon glaze can be seen as advancing
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glazes towards the CAMS eutectic mixture, and to reducing titania levels towards the ideal 0.1-0.2% range. This
was eventually achieved in many Korean glazes of the pi-seak type in the early 12th C. However, questions remain
about the true role of titania in celadon glazes. Does it simply provide a yellowish cast that spoils the iron-blue tone
in reduction? Or does it have some redox role in adjusting the ratios of Fe2+ to Fe3+ in the glazes — thereby shifting
the colour from blue to green? There is some evidence that the latter might be the case, but this remains an important
question in understanding bluish-green East Asian celadon glazes in general, and the Korean pi-sack glaze in particular.

Manganese oxide in Korean celadons. A rather similar problem to titania’s concerns manganese oxide in
Goryeo celadon glazes. Manganese oxide is well-known as a glass and glaze colorant, but it is rather weak in its effect.
It is common in glazes containing wood ash, especially in ashes from Pine wood. However it is usually disregarded
in discussions of East Asian stoneware and porcelain glazes, as a contributor of colour, as typical levels tend to be low.
However Dr Lee’s work shows that many examples of Gangjin glazes are above average in MnO (> 0.5% wt.), which
may bring manganese levels to a point where they have some influence on glaze-colour. In fact the effect of manganese
oxides on glasses and glazes is a rather complicated issue, as the metal has a number of oxidation states that give
various colours under different atmospheres, and can even de-colourise dissolved iron oxide to some extent — a familiar
phenomenon in the study of early glass. This all suggests that, perhaps sometimes in the future, the oxidation states
of both titanium and manganese ions in Goryeo celadon glazes might be explored to provide further information on
Goryeo celadon colour. This work, could supplement that already carried out on iron.

Ru wae and Goryeo blue-green glazes. Chinese Ru ware glazes are both lower in calcia and higher in iron oxide
than their pi-seak equivalents, but share their low titania levels. Ru glazes can look uncannily similar to those used on
the finest Gangjin celadon wares of the early 12th C — to the extent that some scholars have suggested an influence
from Ru ware on the Goryeo celadon tradition. However, this is a controversial subject, and it seems more likely that
these visual parallels are coincidental, and that the glazes evolved separately. In fact Dr Lee shows cleatly in his paper
that the microstructures of Ru and Goryeo glazes are quite different, due largely to very slow firing-rates in the rather
inefficient north Chinese mantou kilns of the type used for Ru ware, compared to the fast-fired and fast-cooled Korean
wares. It may be useful, sometime in the future, to extend these microstructural comparisons to Ru ware’s successor in
southern China — the imperial-quality Guan wares made at the Hangzhou kilns in the later 12th century. Guan glazes
have their own very distinctive microstructures, but were fired in wood-burning dragon kilns, much like those used in

Korea, and also used comparable raw materials.

Summary

It is the mark of a good paper that it stimulates speculation and further thought, at the same time that adds
substantially to the subject studied. With its thorough and systematic approach, its careful choice of material to
analyse, its range of investigative techniques, and the skill with which the results are interpreted, Dr Lee’s paper fulfils
this role admirably. Naturally, many of the pathways suggested in this review were beyond the scope of the original
paper, which was particularly concerned with celadon glaze colour, but they may provide some further questions that

could help towards our understanding of one of the world’s greatest ceramic traditions.
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