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Abstract : A geoscientific research was performed on 12 samples of comb-pattern potteries which were
excavated at Daecheonri neolithic site, Korea. The texture and compositions of 12 potteries and surrounding
matrix of soil and rocks were compared with the help of petrographic microscope, XRD and REE data. As to
the manufacturing techniques thick potteries are caused by the amount and number of coarse grains which are
assumed to be added shards when their distributional pattem are considered. DC1, DC3, DC 7 and DC11
samples have clearly oriented textures, and the orientation of vesicles in DC3 and DC11 samples arranged in
the same direction with those on the pottery surface. This indicates the use potter’s wheel technique in
manufacturing potteries. Burning temperature is assumed over 800°C, particularly under reduction
environment. As to the source, raw materials of pottery matrix are derived from the bottom of excavation site,
or in an extracted outcrop of the northwestern foothill from site, while the shard materials are very similar with
those extracted from the sandy loams near sites. Finally any use pattern of pottery may control the pottery
thickness, shard addition, and matrix selection.
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Table 6. Cidal FXX|NM SEE £719F FH EQO| SIERHA FM A

[=]

I'
1z

(& : ppm)
T__ B = 7)
DC1 DC2A5 pc3[Dca[ Des[ pcé] pe7[ pes] Doo [ DCiof bCli | DC12
La |43.00 | 60,50 | 91,60 | 5560 | 48.20 |125,70 | 48,60 | 74.50 |100.40 | 85,60 [ 83,10 | 45.30
Ce |72.60 | 50.80 [151.00 | 86,00 | 52.30 |136.00 | 77.60 |135.00 |164.00 [ 87.00 (139.00 | 68.40
Pr 9,94 [ 1470 | 20,70 | 13,20 | 10.10 | 29.20 | 11,10 | 16,80 | 23.60 | 19,30 | 19.10 | 1100
Nd |38.30 | 58.00 | 82.50 [ 50,50 | 39.90 | 111.00 | 42,90 | 65,10 | 94.70 | 74.20 | 76.60 | 43.50
Sm 6.96 | 1063 | 1580 } 913 | 7.21 | 1940 | 800 | 11,80 { 17.70 | 12.60 | 14.30 | 815
Eu 159 196 | 364 177 129 | 3.82 176 | 240 | 321 236 | 2.74 171
Gd 572 | 639 | 1270 | 695 537 | 1440 | 640 | 1040 | 1410 | 911 | 1150 | 6.09
Thb 072 | 104 ] 169 | 089 | 090 210 | 084 | 126 | 184 | 132 ) 146 | 084
Dy 3.51 493 | 815 397 | 467 | 965 | 398 | 58| 858 575 6.64 | 3.99
Ho 0.60 | 0.80 1471 070} 0.90 1.64 | 0.69 1,02 153 | 0.94 113 0.72
Er 147 | 188 | 348 | 150 | 238 | 366 | 164 | 248 355 | 212 | 256 | 169
Tm 021 | 027 049} 021 | 037 049 | 024 | 034 | 048 023 | 035 | 0.24
Yb 144 | 180 | 314 136 | 249 308 | 163 219 | 298 180 | 231 1.58
Lu 019 | 024 | 041 | 017 | 033 ) 039 ] 021 | 028 037 | 023 030 021
EwEu*| 025 | 023 | 026 | 022} 021 | 023 | 024 | 022 | 020 022 | 021 | 024
, _E %
DCS1-1[DCS1-2] DCS2 DCS 5-1|DCS 5-2 | DCS 6-1] DS 6-2
La 33.80 | 4390 55,70 51.30 45.50 10,60 | 44.90 61.70 32.10 34,00
Ce 7790 | 84.00 | 11400 | 118,00 97.30 | 3450 94,20 | 116,00 50.40 66.70
Pr 7.24 9,05 12,10 11.30 9.88 2.41 9.50 15,10 6.72 7.43
Nd 2780 | 35.10 46,50 | 44.30 38.20 9,90 3790 | 64.20 26.10 29,40
Sm 5.24 6.58 8.09 8.35 7.09 2.89 7.01 11.90 4.83 5.40
Eu 1.1 1.24 1.62 177 1.56 0.27 1.77 2.98 109 117
Gd 5.40 6.25 7.54 8.03 6,52 2,93 7.02 9,97 414 .62
Th 0.62 0,80 0.77 0.84 0.69 0.55 0.98 1.35 0.60 0.61
Dy 3.33 4,48 3.54 3.92 318 3.92 5.71 741 3.36 3.17
Ho 0.64 0.89 0.58 0.64 0.52 0.87 119 149 0.711 0.60
Er 1.65 2.38 1.40 1.47 1.17 2.50 3.20 3.81 1.81 1.53
Tm 0.25 0.36 0,20 0.20 0.16 0.39 0.48 0.57 0.27 0.23
Yb 1.76 2.45 1.28 131 1.07 2.71 3.1 3,57 1.78 1.53
Lu 0.24 0,34 0.17 0.17 0.14 0,40 0.46 0.51 0.26 0.21
Ew/Eu*| 021 0,19 0.21 0.22 0.23 0.09 0.25 0.27 0.24 0.21

Eu/Eu*E Smt GdAle] 9 B+ 2](Eu*)2t Bud] A& A]e}e) vlatglold,

A9} ololetn Y@t 1enz QuroE
Eud] o4& o4} EoFel 39 THHEY DY
AE N, Y719 A9l Foht ke 94
2 8ol os st opect, oje} B Aupe
2zte] B7158 RE At A9 FUT Zolek
28 7Hs A e,

Bopo] 49, DCS 49) EOPARE E7ARY &

S17-

Eopdat & 2po|g By, DCS 5-13 DCS 5-2
o] BN RE 9ZHe] RolF HojEr), o] T2 &}
ol BEY &9 1AFE o8 Wl FoE,
Fig. 9914 o] Al AR & A<JstH dfRE Q] Efo
¢ A Ag & 4 Qo oA EE) DCS 4,
DCS 5-1, DCS 5-2 A|R& A|Q|3t Yo|z] EFA =
HAATF 2 Eudl o4 o) fAk8ie}, nhet

L=e)

= -



BRHIAT 1BEEIA] MI18H A 15(2004)

1000 ' L £, 4. i i s i i 1 L y] rl I} A

(W IR ERTY

g

aaasazl

'y

ot
<

Chondrite-Normalized

1 000 s e e

L 10

100

Aobidiirs)

10

Chondrite-Normalized

NNy |

1 1 L) ¥ \J ¥ 1 L) L) L) ¥ 1 L4 ¥ L )

La Ce Pr NAPmSmEuGd Tb Dy Ho Er TmYb Lu

ey

Fig. 9. Nzl SXxoiM EEE E71(A)

4 E7)9] A2} §47 29 Eofo] $AR 2YY
7hsAo] vk Ack s

V. LRAAEE 28 9 AR
A FHA A ZEH E7|E o R A7}
71 9@ 8 AXE A7) fa, QAR B
1277 /3] 9 EY O4 474E& o= 3
o, A0 AR, A FRE, X-A HE
4 JEREL E4S A8
+4 Table 1AAY E7le BFFAE
4.76~8.93mm= ctJsict o|gA FA7} cheFst
AL 217y B719] e H9jety 7Hgdicid E7)9)
A7iet wAL], E EV] 4% FHA HEUL
Zolth, Z E71E wEY] AsiME Adst o A
Z9F AAAE AR = B Fol 7HAL mofo] W
ke A& Y] Y3 AeE 2AE dart AU
Aot} M¥bH e 2 Table 1904 YR QE0] %7
& BV F2 R ool A W =Y A
2 Eglen 2YA] mofnt B2 So=

o, olgol= BldE A7HtAE 7heAel v

e o

1 L) T L] LJ ¥ 1 1 L) T 1 ¥ LIS Ll )

La Ce Pr NdPmSmEuGd Th DyHo Er TmYbLa

B
ZHH EQKHB)Q| BIEFHA B U4

Aog BAEct E3F Table 39 Ueh)50]
E7]9] DA 7|29 okt He] XUE 4D
Apo|7t @& o= yepdrt DC, 3, 7, 119] E7]
g W3kgo] Holil 53] Wakgo] ZsHAl Jeht
£ DC 3% DC 11 E7|olle o) 7|27} i o
A= o2 widEe] g}, vk BHE A3}
Aoty Gl st e E7E EUS
7Fe R St o)Ay E7|9] fkof uet E7]9
AZRR ol eF7ke] Ato) 7} IS A o' Kl
Table 1914 &4lo] ZHukz o2 M4 H2M
off 7H7ke A wil Q= JO & Kol 4L 3y
BAA olFFE RoR Halth Table 49} Table
5 etfigisol AfRE 29 AoR AZE=
Eoolle tiRE 71U Kudo] 23 Eo] 9lo
U E7jofle oj5 HEFE] A Ho|x] =t} o]
g Yoz Bol A Y A FE®, IF
£, SHHE, 1999 S5, A8, T, 2000, B)
NA AAIBFAFO] AL T} 800TE EAE L
Z 3ot}
208 E7|9 98 ANE 1HE] 3t
Table 29} Zro] M7 BEA A §37] viet
I A7 FolA EoF ARE AHAL, 31X

S 18-



0|80 - YR - FAX - T - FAT - INR/SN TiHE| RAX| E719 HETIY R HRMX| 24

B7 E7IER MX|9 B2 AL SERHA BN R 2 HE EY

As | doj4d 84 | XRD B4 AEH 24 f2aixe) 29 24
o ol HHEE 2] £H vl v
DCl | DCS1~3 DCS 1-1 DCS 2, 3-13} 4] Zwiabalo) mad Eof )%
DC2 DCS 1~3 DCS2,3 | DCS2, 313 79} &AL FAAY B ol
o HiErES G3R) 9 v v
DC3 DCS 1~3 DCS1-1 | DCS 2, 3-13F %7k A4 Zmajme) B Bof
DC4 DCS 1~3 DCS1-1 | DCS 2, 3-1af v &4t 32 v ES o] &
DC5 DCS 1~3 DCS 2, 3 DCS 1-23% uf$- G-AF AR 29 A AEY B olE
DC6 DCS 1~8 DCS1-1 | DCS2, 3-13 A9 At A4 vt E9F ol &
. HFEE A 9 vieg, e
DC7 | DCS1~3 DCS1-1 | DCS2, 3-13 A9 44} Zuapgio] wey Eof
el o HRESL 53 2] o wiehg, wiEd
DC8 | DCS1~3 | DCS1-1 | DCS2, 3-13% A9 44 Zuame) mea 2o
o vl S 3-2)7] ¥ viehg, H-L
DC9 DCS 1~3 DCS1-1 | DCS2, 3-13 A9 gAt Zuiamo) med sop
DC10 | DCS1~3 DCS2,3 | DCS2, 3-13 AL §A A v EY o] 8
DClL DCS 1~3 DCS2, 3 | DCS2, 3-13 A9 &4} A% vitEY o] %
DC12 DCS 1~3 DCS 2, 3 DCS 2, 3-13 4% AR MG EY o1&

o= HolA QIR sl Bl W7
S2RIPIAA AN EFAEE YFHEHt ol
o EFARS E7)1E o R XRD ¥4 £33}
of F LAFEL B84 1(Table 49} 5), E7]of &
T F2 U EATH 4 EFAHAEAA Y 44
FREQ B vlwsly] Hste] v A3t
U FE4E 315l ARE 28l 718t
Table 49} Table 59] A& v] w3l XRD £4
At Y822 $3EHE AL Table 7o EAIBHC
a8 o714 #7EA) 3 gojrtol st AL
XRD #44moNe FEPFET BAIHY 9o
B2 FulZuz dao) g 2ol Hasict o
2,DC1, 4, 6 E7]&= XRD 2423} v] AR (Mic)
ol e ALR =oj glovt #u)y RN JFF
2g=E]of 9= Aol EIH . 1232 BV 2
YRR 50 e MG A9 EAE dnjFeR
AT F3}, f37] 9] 7Nt &, SASF,
Sh7he, |, wiety] SR BBERL FollA] 447
7F B2 A3 Y, Aol EA A

-19-

dAjshe Aoz Yehgth LAY AGolA
23t E9FA R = DCS 1-1, 1-2, 2, 3-1, 3-29] 53
olt}, wetA H 5904+ DCS 1~32.2 el it

SHSFY BEA YO BEY 53, Hgutet £2
A B 14, WY #2A B 1A, W) 3288
Y BEXX 207 F 1049 EYARE 3 3
ER 945 AT A, eAspety vety] .
23Pore] A8 A2 fARHA vskout, siket
I HY B2A 9] EFRY JER Y4 BHEG:
AFE alolg Btk 181 E¢ ZA3] Hluy
e, A B2 HY EFAREE EY 9%
9 243 Yol upe} AF7he zolE Bt &
H 1249 £7]9] JERYa 24 AT BF A
ool AR EEHEs fARHA Uit
I B7)off webs fARA Higolu BA1% AL
W) AR oA AHT EFY EMgT of AL
AU dAjske AEE 2ok =S WK B¢
= A FHo A A Hojuhr] Bl FRie) &
HH EYE o] 8 A 0R FAH}



SR AMAL7IBH8IX] H183 H13(2004)

Wol4BA 23, XRDEA 2%, HEgs ¥
47349} 0§ FT A Table 79 HFs}sc

Fugd
AEst - A - AYY - AL, 1978, FFA AR
2 A% £(1:50,000), AHLALATL.
1976, BRt= A7|AIY B7)9] 7, WAks}
H 20.
A=, 1984, Aed e 274d0] §-42] E7) G4,
W AFstE 28,
Fee - AFE - A, 1999, T 719k HolH
2T} XRDEA], AT 7, SAESIAL
F5E - AFE - I 2000, 172 7)) 315}
AR Z=E3E 3% ARy 1, 1

TeAT 9, SAESML

Zjoke

[ ¥}

TG - =g, 1986, §WO] 242E H B
AL 3 WEE 28 LR

ol FY - AFE - A%, 1993, A A=A 29
AdH 2E E7]9] B4, HEH 7|8 9.

oFt, 1995, AF= Lush AF

oJER, 2004, Mt 27 AF7) HFAANA EE

H 4719 REE7|Y nuxAsty A
Tt
2AEF - A7E, 198, G BHE FAA] 2E F

wE7|HY fetd 2, oot A FA
Al T, Bxos vhg

HEE - Ax - ol5F, 199, nnstit FARs}
E719, Agstnswy

HEE - HAY - AxA, 1998, DustAFHHE,

AEEt LT

et wHE, 2003, 4 il A7) G4

et - AT AYE - FRA, 2002, 2W A
g FAY AAZIAY ke W Ao g

)
e

220 -

3],

Coryell, C. G., Chase, J. W. and Winchester, J. W.,
1963, A procedure for geochemical
interpretation of terrestrial rare-earth
abundances patterns. Jour. Geophys. Res.,
68, 559-5006.

Johannesson, K., stetzenbach, K. J., Hodge, V. H.
and Lyons, W. B., 1996, Rare earth
element complexation behaviour in
circumneutral pH groundwaters: Assessing
the role of carbonate and phosphate ions.
Earth planet. Sci, Lett,, 139, 305-319.

Masuda, A., 1962, Regularities in variation of
relative abundances of lanthanide
elements and an attempt to analyse
separation-index patterns of some
minerals. Jour. Earth Sci. Nagoya Univ., 10,
173-187.

Mclennan, S. M., 1994, Rare earth element
geochemistry and the “tetrad” effect.
Geochim. Cosmochim. Acta, 58, 2025-
2033.

Menzies, M. and Seyfried, Jr. W., 1979,
Experimental evidence of rare earth
element immobility in greenstones. Nature,
282, 398-399.

Munsell Color C, 1975. Munsell Soil Color
Chart(maryland).

Taylor, S. R. and McLennan, S. M., 1985, The
Continental Crust: Its Composition and
Evolution. Blackwell.

Zhang, J. and Nozaki, Y., 1998, Behavior of rare
earth elements in seawater at the ocean
margin: A study along the slopes of the
Sagami and Nankai troughs near Japan.
Geochim. Cosmochim. Acta, 62, 1307-
1317.



