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gooo.obooo bobogoob oooo,bbO b 0D DbbobbO bbObo0oo0o o
gob,00obobob o0 oooob oobobobboboooogg.

0O oo oo oo oo oob boooo booo,oob og,go
oo ooobo,0b00bboo0obobobbb bbb oo bobo obobooobo
OO000O0(GEMYO O0O000.000000CO0LNKODODODODOOD X-0O
000 (EDXA, PV 9100/60)00 OO0 Shimatzu OO ISI-SX-4000.00000
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)

A2-P1-1| A 2 0.56, 0.45, 0.50, 1.18, 1.02 (0.74)
B2-P2-2| B 2 0.28, 0.21, 0.24, 0.32, 0.26 (0.26)
B4-P3-3 | B 4 0.81, 0.61, 0.62, 0.83, 0.87 (0.75)
B6—-P4-4 | B 6 0.80, 0.64, 0.58, 0.55, 0.56 (0.63)
C2-P5-5|C 2 0.82, 0.73, 0.60, 0.62, 0.59 (0.67)
B4-P6-6 | B 4 0.49, 0.44, 0.60, 0.57, 0.58 (0.54)

AS-1-1 A 1 / 0.26, 0.23, 0.28, 0.23, 0.24 (0.25)

AS—-6-2 A 0.51, 0.52, 0.46, 0.40, 0.49 (0.48)
BS-7-3 B 4 0.99, 0.91, 0.83, 0.89, 0.80 (0.88),
BS-8-4 B 5 0.62, 0.64, 0.64, 0.54, 0.64 (0.62)
CS-10-5 c 1 / 1.02, 1.03, 1.09, 1.05, 0.86 (1.01)
CS-11-6 C 3 1.14, 1.04, 0.93, 1.30, 0.76 (1.03)

*( 1073 SI unit)

000 000000000 00000.00 X-0 000000 00000000
000000000000 O00000000.00000 Rigakdd 00 D/Max—
1IBO O, X-00 CuKoD 000 30kvD 15mACCD. 0000 260 3°00 60°0 0
29/00000000000.

000000000000000000O00 0000000 00(@mode)O000
0000 00000.00000 000000 000 LeitzD 00O Orthoplan
(071948) 00/00 00 0000 0O0OOOO.000 00 0000 00O 000
0000000000 X-000000(RFO 000 00000000000,
0000000000000 00000(CP-AES,ICP-MS)D 000 00000
(INNAY 0000 00000 000 000 0000 000.00000 0000
00 0000000000 0000 00000 (Ramsey etal. 1987).00 000
000 105SI000 00000 00 KT—6(Pocket Susceptibility Meter) 000 O
000 000000000000 103SI000000000.

oo oooogg oo,bob,booo 0o ocgbodooobooooog
oo gooboo oo ob.b0bb 0o oooog b ogoooob ooo
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gooooooooooo3nogoooobb.oooooooob oo ooo o
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000000000000 000-00000000000.00000 000
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0000 0000000000000000000000000000000
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0 000 0000 0000 000 00 0000 00000 000000 000
0000 O000000@E000000000 2002).
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0000000000000 C00000000000000(@028B,20).000
000000000 1000,ABOCO00O0DOO2000 000000000,
000,00000000000000000000 00000 O00000.
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00000000 O0000000.0000000000000000000A
00 00000 0000 0000000000 00000(@0 2D).000 00
000 00000000000000000000000000000,000
000 0000,000000000,0000000000000000000
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00,0000 00000000 000000000 1=kx HOOOOO.OoQQ |l
0 000 0O (magnetization intensity), HO 0O O 0O (magnetic field)O O, kO OO0
(magnetic susceptibility)D 0 OO0 00O 00O O0O0O0O ODOOO.0 OO OO
OO0 k=o000,00000000000000 2512263sluni)00.0 000
0 o0o0b0dooboob oo g oo obob oo oo oo oog
00 ooo.0odb oo ob b oo oo oo ooboooo o o
0000 1.256] 0000 000 00000000 OO0O,00 0000000
0000000 00 00 (Ishihara 1998).

Uchidaetal. (1998,1999)0 O OO0 OO0 OO0 O OO0 OO0OO0 COOOO
oo oo b0 o0.ob0d oo oo bbb ooo booo oo son
00 o000 oodboo.00d0 oo bdb0 oo 0o odo 1000 oo oo
00000.0000000000.2001200000,000 000000 0.200
130000 0 000 000000 0000OO0O0@1).0000000000
oo oo booooo oo oo oooooooo o
oo oob obo o0 bbb obgbobo booa.
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goboobobobobooog oo obbooo.cooogooooooooo oo
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gogoooooooooobbobbooooo obooo,booog,obo,bob0
oo0ooobboooobob.0oooooooboobbbbo bbobono X-0 0O
ooooobobooo,0obbooo oo bbb Dooobobo oo goo oo o
oo ooDb0o0goog.oobo X-0 booogoooo oooobb oooDb O
ooogoooooobooooobobooboboboD obobpooogGseEM ooDO
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0D 0oooob.0b0 b0 00 0o0ob obbb 426 0 33430 00D0DDO
000000000000 O0O0.00000@3.7697,3.3110)0 000(3.197)
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000,000 0000 000Oo ggg(r.orad, 3.3570), 00000 (smectite;
15.00047, 5.01001, 4.5000 , 3.01900 )00 0O U O (kaolinite; 7.1800 , 4.47901 , 3.580
Hyooooobo.ooo ocooooo booooooo.

(1)  A2-P1-1( )

0000 AODD020 00000000000000000000O0O0O0000
0 0000 000 000000000000000000C0000.00 3A00
000000000000 000000000000000000,00000
00 0000000000000000000000000000000 00
(004A).0 0000000000000 OOO0O0DOOO,000000000
000 000000.000000,00,00000000.

000000 0,0000 000 00,000 00000000000 000.
0 0000 0000 0000,000,00 0 0000 00000 0000 00.
Xx-0 0000 00,00000000,00,000,00000,000,0000
000000(@0O 5;A2-P1-1), 0000 0000 000 00,00,000,00
0,000,000,00000000000@0 6; AS-1-1).
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0 000BOO20 00000 D000 OO0O0DOO0OO0DODOOO0DOOO0OOOOO0
0000 000 00000 0000 00(@0O03B).0000000000000
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000000000000 00,000000000000000000000
00 000.0000 0000000000 000000,00,00,00000
000000 0O0(@o 4B).

00000000 0000000 0000000 0000000000000
00,0000000000000000000000000000,000000
000000000000 0000 000000000000 (00 4B).X-00
000 00,00000000000000,00,00000,000,000000
000(@0 5,B2-P2-2). 0000000 00,00,000,0000 00000
0,00 15.00080 3.01940 00000, 7.180A0 4.47980 3.58000 00 00O
0 7.07000 0000 0000 D00 DO000O0OO00O00O0(@O 6;BS-7-3).
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AA 2 (A2-P1-1)

6 (B6—P4—4)
(FB

(©)B

4 (B4—P—6)

|i 1 ilum

"

4 (B4-P3-3)

(E)C

(B)B 2 (B2-P2-2)
(D)B
2 (C2-P5-5)
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(AA 2 (A2-P1-1)
(B)B 2 (B2-P2-2)
(C)B 4 (B4-P3-3) ,
(D)B 6 (B6—P4-4)

(E)C 2 (C2-P5-5) )
(F)B 4 (B4-P6-6)



(3)  B4-P3-3( )

0 000BOOD40 00000000000 OD0O0O0 00000000000
0000 0000000000 000(@O 30).00000000000000
00 00 000,000 0000 00000 000000.000 000000,
000,00000000000000,00000000.0000000000
0000000000000 00000000(@O 4C).

00000000000 00000000,0000000000000000
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Oooooooobb bobbb oo bogoooobobbooooDOooDo
0000 obo0oo@U 110.0 00000 Xx-Oooboobo oo oo,boob,0oo
0o0,000,000000000@O5;B4-P3-3).000000000,00,O0
00,0000 000000@O 6;,BS—-7-3),00 00000,000 00000
ooobOooooboooooooog.

4 B6—P4—4( )

0 000BOO 60 00000 D00 OO0 OODOD OOOO OO0 OOOO
00000000000 0000000000000000(@03D).0000
000000 00000000 00000000000 000000 0000
00 0000.0000000000000000000000000,0000
O000000000O000000D0 0000 000(@O 11D).

0 0000000000 00000,000000000,000,00000
0000 000,00000000000000000000000000.00
0 0000000000000 000.0000 00000 000000000
000,000 0000000000 00@@0O4D).X-0 0000 00,0000
000,000,000,00000,0000 000000 5;B6-P4-4).000
0 00000 00,00,000,0000 000 000,00 15.00080 3.02080
00000,7.479A0 448080 357800 0D OO0 O 7.06900 0000 0DODO
000000000000000@0 6;BS—8-4).

(5)  C2-P5-5( )
0 000CO020 00000 0000000000 0000,000 0000
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oo ogooooooob ob oo obboo oob oo.booooobo boo
o00 oo oobooob boobooooobobooobobooobobo@oD 3E).00
ooooobo oo, oo bbb oo ooo oo oooo
000 oboo@u 127,000 DOOOD DOODO OO ODOD DOOO.bO
gboooobogoooobobobbooboboog.
goooboobobooogo,gbgbgogoogoooooooog,d
o oooob.ooooo oob ooobo ooo,ooo0,000 00 0000,
gobooogb oo oo bobbbob oo oo o b oo bobOo o
ooo@O4p).0 0000 00,000,000 U0CDObOO.Xx-0DDOOOO O
0,0000000,00,000,000,000000000D0DOUOODO@O 54
C2-P5-5), 0000000 O00O,000,0D00,000,000,000,00,000
O00O00000(@O 6;,CS—10-5,CS—11-6).

(6)  B4—P6—6( )

0000BOO20 00000000000 DO0OO00OD0O000000O0 OO0
00000,0000000000.000000000000000000000
000 0000 00@0 3F).0000000000000000000000
011E0 00 000 000000 0000000000 000000000 00
000 00000 0000.000 0000000 0000000 0000 00
0000 000000000000 000000000O0.

000 0000,000000000000000000,000000,000
000 0000 00.000 00000000000 00,0000000000
00 000.00000000,00,00000000000000,00000
00000000.000000000000000000(@04F).0000
X-0 0000 00(@0 5 B4-P6—6), 00, 000,000,00,000000 0
000 00000.0000 000000000 00,00,00000,00000
0000000000000 6 AS—6-2).

voooobooobooobOoobboboboooobbbbooooobbooooboobo o



oo b oot b ggooob ooogo oboo oo boooo,boog
U oobbooooooboooObO.0 0000 0ob0 oo booooobobooo ooobD
gobooobob oo g oo gooogooobbboo oo ooobo o
oobooooo.0ogooooe2 34 0000o0.

OO0 O000oOO0ob0b0ooooOooooOoUobboOoo sieDb DoobOooboo
OO0 000 DODO@ 2).000 00000 00 OO0 OO0 sieO OO0 OO
63.41~69.57 wt.%0 51.24~73.36 wt%U U0 00O OO0 00000 OO 000
oo oobooooooo.ooo oo oo oooo bobbbobbo booboo
Harker OO0 SicD 000 OO0 OODO OCDOO OOOO OOCDOOO,0000
O SiGOd 000 0000 OO0 AkOs, MnO, Fe:0s, MgO, TiC: 0O LOID OO0 OO
Ooobbo0, k0000000 D000000.000 NeOO CaCl ODOO OODO
ooooooobo.coooobo0oooooOo ooo0d Mno, Mgo, Ticd O
U0oobo0ooooogoogog pOs DOOD DO ODODOOO.0DOD
goooboboobbooboobobbodoboooooooooon.

2 (9/kg)

SiG: | AkOs | Fe0s'| MNO | MgO | CaO |NaO | KO | TiQ | P2Os | LOI" | Total

A2-P1-1 | 65.55| 18.58| 3.00 | 0.01 | 0.83 | 0.25 | 0.96 | 3.43| 0.72 | 0.13 | 6.43 | 99.89

B2-pP2-2 | 67.58| 16.54| 2.41| 0.01 | 0.32 | 0.35 | 1.14 | 3.58 | 0.70 | 0.61 | 6.77 | 100.01

B4-P3-3 | 64.33| 17.82| 3.35| 0.01 | 0.43 | 0.24 | 0.88 | 3.37| 0.71 | 0.57 | 8.40 | 100.11

B6—-P4-4 | 69.57| 17.96| 2.07 | 0.01 | 0.51 | 0.25 | 1.00 | 4.30| 0.57 | 0.23 | 3.14 | 99.61

C2-P5-5 | 63.41| 18.77| 3.10| 0.01 | 0.52 | 0.32 | 1.15 | 3.28 | 0.69 | 0.16 | 8.12 | 99.53

B4-P6-6 | 64.26| 17.81| 3.30 | 0.01 | 0.41 | 0.25 | 0.95 | 3.28 | 0.69 | 0.47 | 8.29 | 99.72

AS-1-1 | 68.73| 16.56| 2.24 | 0.01 | 0.30 | 0.03 | 0.42 | 6.06 | 0.26 | 0.06 | 4.48 | 99.15

AS—-6-2 | 51.24| 22.48| 8.76 | 0.02 | 0.84 | 0.02 | 0.21 | 3.27 | 0.66 | 0.10 |12.08 | 99.68

BS-7-3 | 55.87| 20.14| 7.37 | 0.06 | 1.93 | 0.40 | 0.20 | 3.28 | 0.90 | 0.08 | 9.83 | 100.06

BS-8-4 | 56.55| 17.18| 7.77| 0.09 | 2.75| 0.22 | 0.17 | 3.71 | 0.89 | 0.07 |10.23 | 99.63

CS-10-5 | 69.41| 14.78| 3.73| 0.04 | 0.57 | 0.05 | 0.23 | 4.11| 0.59 | 0.06 | 5.60 | 99.17

CS-11-6 | 73.36| 13.03| 3.17| 0.05 | 0.74| 0.11 | 0.35 | 4.06 | 0.64 | 0.05 | 4.38 | 99.94

*Fex0s; total Fe, *LOI; loss—on—ignition (

O0O00C0CO0O00ob0OoobooooasoooBaCr,Rb,SrVO zZnO OODODODO
gooo,googoooob.obboobbodgooguobooboooobob oo
00000000 O0oo0.00b0obo0oooooOosied ooooo ooooo,o

)
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0000 Co,Cr,Ni,Sc,V,0 znO SicO 000 000D OO OOO0ODOOOOOO
O,HD DOoobO ooooobo.0ogobob oobo oo oooboogooboo.oo
OobhOoooboobobbobbUn Co,CrU N0 OODOORRD S OOO
oooboooboooobooog.

3 (mg/kg)

Ba [Co| Cr|Cs |[Cu| Hf | Ni|Pb| Rb | Sc |Sr| Th| U |V | Y |zZn|zr
A2-P1-1| 567| 8| 76(6.3| 26| 5.9| 26| 52 | 197 |12.8| 85| 41.7| 7.1| 76 | 38 | 56192
B2-P2-2| 679| 6/129|2.9 | 15| 6.4 21| 35| 165 |11.8| 95| 30.3| 4.9 65| 21 | 35|220
B4-P3-3| 668| 6|125|5.2 | 19| 5.5 25| 35| 166 | 12.3| 77| 31.1| 5.4| 83| 26 | 42202
B6—P4-4| 524| 8| 77|3.3| 20| 4.6 | 29| 50 | 183 | 10.0 | 84| 37.9| 5.5| 58 | 28 | 82 |163
C2-P5-5| 681| 7| 91|6.3| 24| 49| 27| 52 | 178 | 11.8 |100| 37.3| 5.3| 87 | 26 | 57 |183
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BS-8-4 91.4 79 68 12.6 2.4 1.0 2.7 0.41
CS-10-5 52.3 90 a4 7.7 0.9 1.1 2.7 0.41
CS-11-6 43.6 76 30 6.2 0.9 <0.5 2.2 0.33
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ABSTRACT

Firing Condition, Source Area and Quantitative Analysis of Plain Coarse
Pottery from the Unjeonri Bronze Age Relic Site, Cheonan, Korea

Choi, Seok-Won
Department of Geoenvironmental Sciences, Kongju National University

Lee, Chan-Hee
Department of Cultural Heritage Conservation Sciences, Kongju National University

Oh, Kuy-Jin
Chungcheong Cultural Properties Research Ingtitute

Lee, Hyo-Min

Department of Geoenvironmental Sciences, Kongju National University

Lee, Myeong-Seong
Department of Cultural Heritage Conservation Sciences, Kongju National University

The plain coarse pottery from the Unjeonri Bronze Age relic sitesin the Cheonan, Korea were
studied on the basis of clay mineralogy, geochemistry and archaegeological interpretations. For
the research, the potteries are utilized at the analysis for 6 pieces of plain coarse potteries. Color
of the these potteries are mainly light brown, partly shows the yellowish brown to reddish
brown. The interior, surface and inside of the pottery appear as different colors in any cases.
Original source materials making the Unjeonri potteries are used of mainly sandy clay soil with
extreme coarse grained irregularly quartz and feldspar. The magnetic susceptibility of the
Unjeonri pottery range from 0.20 to 1.20. And the Unjeonri soil’ s magnetic susceptibility agree
amost with 0.20 to 1.30. In the same magnetization of soil and pottery, the results revealed that
the Unjeonri soil and low material of pottery are same produced by identical source materials.

The Unjeonri potteries and soil are very similar patterns with all characteristics of soil miner-
alogy, geochemical evolution trend. The result seems to be same relationships between the
behavior and enrichment patterns on the basis of a compatible and aincompatible elements.
Consequently, the Unjeonri potteries suggest that made the soil to be distributed in the circum-
stance of the relic sites as the raw material are high in a greater part. In the Unjeonri soil, the
kaolinite is common occurred minerals. However, in the Unjeonri pottery, the kaolinite was not
detected in al broken pieces. The kaolinite was presumed to destroy crystal structure during the
firing processes of over 55001 . The quartz is phase transition from o-quartz to 3-quartz at 5730,
but the Unjeonri pottery did not investigated any phase transition evidences of quartz. The
chorite was detected within the mostly potteries and soils.



As the results, the Unjeonri potteries can be interpreted by not experiencing a firing tempera-
ture over 8000 . The colloidal and cementing materials between the quartz and low materials
during the heating did not exist in the internal part of the potteries. An any secondary com-
pounds by heating does not appear within the crack to happen during the dry of the pottery. The
hyphae group are kept as it is with the root tissue of an organic matters to live in the swampy
land. In the syntheses of al results, the general firing condition to bake and make the Unjeonri
pottery is presumed from 5500 to 8000 . However, the firing condition making the Unjeonri
pottery can be different firing temperature partially in one pottery. Even, the some part of the
pottery does not take a direct influence on the fire.

[Key words] Unjeonri, Bronze Age, Plain Coarse Pottery, Clay Mineral, Geochemical
Evolution, Source Area, Firing Condition
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