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A provenance study on 5th century

jar coffin using neutron activation analysis

Kwang-Yong Chung, Dai-lll Kang®, Jung—-Ho Lee”
Daejeon heaith sciences college, "The Korean National University of Cultural Heritage,

“Dongshin University

Abstract

We have used the Naju Orvang-dong Kiln, the Jar coffin producing
center from the 5th to early 6thcentury A.D. found for the first time in
Korea in 2002 and conducted trace element analysis of Jar coffin objects
excavated in Jar coffin the old tomb area formed mainly around Yeongsan
valley, the consuming area of the same period as our main research
objects. For this analysis, we have used both the NAA method, the
non-parametric micro—minerals analysis. In order to compare and verify
these remains, we have used the results from the analysis on the Jar
coffin remains in the Mandong remains, Jeonbuk district.

We have quantitatively analyzed 17 types of elements from the Jar coffin
remains sample to allow for various and correct analysis. With their
results, we could find out that the jar coffins made in Oryang-dong kiln
teo are statistically identical to those in Daean-ri Old tomb/Shinchon-ri 9th
old tomb, Okya-ri old tomb, and Banam-Old tomb. Also, we can conclude
that there is a high possibilitythat ongwans produced from Oryang-dong
kiln being used in Daean-ri Old tomb/Shinchon-1i 9th old tomb, Okya-n
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old tomb, and Banam-Old tomb was distributed through some form of
trade. On the other hand, we could obtain other analysis results that jar
coffins excavated and investigated in the Mandong remains and Ithe
npyong Old tomb were likely from other Jar coffin kilns through trade and

distribution.
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A A2 AL A &) & 3 A 2} 41 4 (thermal neutron flux density) &
1.7<1083n/cm? - secolAtt. FAAEAE 2 #Fo wz71E ngstel 4
Ae AZtEe WAAZ Fo ASsA

7t Algd g3 54 7Zubd A& EG&G ORTECAHY GMX 25190 A=
AU g g 0 25%, 2als 0 YCo AF 9 1332 keVolA kX Fo] 1.9%keV)E
Argslgdon Aeg HBEE 2 EG&G ORTECAHS 919 MCBe <A Z st
AbgETh A 2R Zee HAA - RS 53 AA € FAFRAHE Hs
o] 860~1840 keVe olx & zt= NEN 219 txaayg gail3d FFEA4e
A&t

EARTA AZA T HHez At @A Usuds dA3E AL
T A£ago) Tov ¥a W] =A Yehvde 179 #F ke 40
o] &t FAAZRA @ WMAlS AZzA a3 ABERAAA BEAEHY

[Table 1] Analytical condition used for the analysis of archaeological samples

Sample Cooling

Irrdl.a_tlon Neut1‘02r1 flux weight Irl:adiation time Cgunting Elements detected
facility  (n/cm®sec) time(hr) time(s)
‘ (mg) (days)
PTS 1.7x10"7 100 1 5710 2000 Ca, K, Na, La, Sm
PTS 1.7x10% 100 1 15720 4000 D0 Cer Co. Cs. Cr Eu Fe. HE

Rb. Sc, Lu, Yb

24 H g9 A7
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{Table 2] Analytical results of archaeological samples by neutron activation

analysis

gud i . . . . . . . . .
2 A 105 | 15.7{10.2 1.35| 7.1 157.21 150 115.49(7.95(091| 2.0
3 HE5HE 93 J12.7}1 8.8 1.20] 6.6 152.6| 132 }15.12|7.10]0.80} 1.8
4 T A 98 {13.4] 9.2 1.27| 6.7 |563.0| 140 |14.76|7.1910.92| 1.9
5 e 104 {15.8| 8.9 1.28| 6.8 | 58.4| 133 [15.80|7.83[0.88| 2.1
6 WE S 106 111.9) 7.3 1.80} 5.5 |60.9] 139 111.5018.48]0.81| 2.1
7 vhEf- 103 |11.1] 7.0 1.76| 55 161.3| 137 |10.91({8.34|1.15] 2.8
8 W T 99 |11.2] 6.9 1.64 | 5.3 [60.0] 136 |10.77|7.96[0.78} 2.1
9 s 98 1105} 6.5 1.61] 1.9 |53.4) 147 |10.20|7.7510.80] 1.8
10 s 89 | 9.8 | 6.5 1.60] 4.9 [51.21 140 |10.19{7.25(0.75| 1.8
11 | ohete]l iy | 803 | 64 | 8.8 | 2.1 1.06] 89 |38.6| 87 |9.3015.22(067]| 1.8
12 | djete]a® {9681 104 | 8.7 | 5.9 1.92] 5.7 168.1] 213 | 8.64 |83.83]0.61} 1.6
13| Wietela® | 736 60 | 8.1 | 86 1.14] 56 | 33.4| 178 |13.14|4.7410.66{ 1.4
14 | oiete]ard | 951 | 67 | 84 | 9.6 : 1.26| 5.7 | 36.0] 205 |13.72|5.24(0.63] 1.5
15 | dierela® | 956 | 109 [ 10.1} 6.9 2061 59 17291 235110.3319.58]0.70) 1.8
16 | digreland | 840 | 94 | 7.1 | 5.7 ] 1.78| 5.5 | 64.7| 192 | 798 {8.22]0.52| 1.4
17 | 23870} | 796 | 65 | 7.3 | 9.7 1.03]| 5.0 | 32.7]| 211 [11.46|5.04 {058 1.4
18| «3F 7ol [ 7391 96 1581 11.4 1561 5.4 {519 186 {14.66|7.47{0.80} 2.2
19| «57v | 671 75 | 6.3 | 9.7 1.08 1 5.1 | 34.2] 156 |14.08(5.24(0.70( 1.7
20| LFE 710k | 628 | 88 |14.8|10.0] 102 |1.62]| 5.7 |50.81 171 {13.67|6.91|0.75| 2.0
21 | LFE 0L [ 628 | 68 | 6.7 | 85 | 72 [1.02] 5.3 |32.71146112.82]5.14{0.67| 1.8
22| LF5 70} [ 663 | 96 [13.31106] 83 |1.48] 5.1 |44.5| 166 |14.31|6.47|0.72] 1.9
231 9F 7=} [ 761 | 74 | 10.2] 6.8 81 11.141 5.8 |40.2| 158 [10.94]5.6610.63| 1.4
24 | L3579 | 670 80 [10.7| 5.5 79 [1.321 6.8 [47.2]1 126 110.98{6.5810.741 2.0
25| LFE7Ivl [ 695 59 [ 99 | 6.8 | 66 |1.09} 5.3 [40.1| 155/10.88]5.641056| 1.5
26 | L¥E7I0 | 639 94 [17.5|10.9} 68 [1.67| 5.1 |50.3|1951(12.65|7.4210.69]| 2.1
27 | LFF 7t | 579 74 | 10.0] 9.1 60 |1.42| 4.0 [40.8( 173 110.94(6.20[0.58} 1.9
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28 | e&=stul | 706 | 95 | 16.6[10.6| 89 [1.71| 5.2 |50.3| 190 [14.63[7.65[0.79] 2.2
29 | oZ=7ol [ 630 98 |16.1[104| 75 |1.58| 5.3 |51.4| 194 [14.27{7.566]0.81| 2.4
39 | eg=7al (309 | 102 1.0 | 3.6 ] 13 [1.50| 5.4 [75.2| 1225457311084 24
31| o=l [ 584 | 102 [17.6(11.9) 95 [1.75] 5.0 [54.8| 188 |16.07|8.30[0.96 2.7
32 [A&Ee9s® {606 | 98 |10.0[12.1] 67 | 1.63| 5.0 |52.4( 159 [12.45{7.60]|0.70| 2.3
33 [A&E2958 647 | 85 [13.01 95| 57 |1.61] 5.6 {50.9]202|11.38{7.256{0.75]| 1.6
34 | NE2055 1658 94 (18.11 9.8 ] 59 |1.69] 5.0 |50.6] 191 |12.31]7.20]0.66| 1.7
35 [N&29a8 | 750 | 87 [10.7[11.3] 68 [1.60| 5.5 |51.5| 201 |13.25{7.23]|0.72} 1.8
36 | Mxe9sR | 611|105 (36.7]10.6| 78 |1.45| 5.6 |47.3[ 171 |14.4216.68|0.71| 1.9
37 | 2opelz® [ 618 88 [18.3[ 95| 74 [1.55( 5.1 [47.4| 165 [14.00[6.99]|0.79] 2.1
38 | 2okg)mE [ 710 99 [175] 9.6 | 60 |1.70| 5.3 |56.0] 187 [12.41{7.7810.82| 1.9
39 | &otels2 1964 | 114 [19.3113.2] 74 |2.23] 6.3 {48.7{ 275 ]15.3916.69|0.95| 2.4
40 | Sope| ¥ [ 577 80 [12.8] 93 | 57 [1.57| 4.3 [43.6] 168 |12.15[6.45]|0.72] 1.9
41 | Soelny [465 ] 74 [10.2] 9.1 | 45 [1.30] 4.1 [35.2] 165 |10.14|5.52|0.69] 1.4
42 | Sotelns (6061 74 [ 9.4 | 6.3 ] 60 [1.25| 5.7 [38.1]139]11.43|5.562|0.62] 1.6

13| UW¥ 664 ] 72 | 95 | 6.7 | 57 [1.16] 55 [37.1] 138 [11.15(5.38 [061] 1.7
74| m% |661] 63 | 7.3 | 6.6 | 41 [1.06] 5.1 |33.2] 158 | 8.54 [4.74|052] 1.2
45| miE |562] 51 | 7.6 | 5.7 | 41 [0.86] 5.4 [25.5] 144 | 9.01 [3.86]0.75] 1.2
16| woli® [ 451 53 | 7.3 | 5.7 | 45 [0.93] 54 [26.9] 142 | 9.02 [3.92]054] 1.1
17 | wera® [ 590 | 74 | 9.4 [ 6.6 | 47 [1.14] 6.2 [35.0| 143 [ 9.83 [540]0.64] 15
18 | Wetu® 797103 [129] 7.9 | 60 [1.83] 5.0 [56.8| 177 [12.36]7.92]0.75] 1.5
19 | Wbil® 689 | 104 [13.5] 8.0 | 69 [1.98]| 4.9 [48.2] 177 [13.11]{6.92|0.81] L.7
50| Wersi® | 734 | 90 | 15.5] 8.7 | 75 | 154] 5.0 |53.5] 172 [14.03]7.76 | 0.74| 1.9
51| wern® [790] 99 |17.7]10.3] 82 |1.75] 4.8 [49.5] 101 [15.15]6.84]0.85] 2.6
52| Worn¥ | 615 ] 92 |152] 8.2 | 65 |1.50] 4.4 [47.0] 169 [12.93]3.55[0.66] 1.8
53 | Wt | 648 ] 80 (149 7.6 | 74 [143] 4.8 |41.5| 154 [13.41]5.88 [ 0.71] 1.6
51| Wels® | 758 88 | 16.2] 9.1 | 70 | 1.44] 4.9 | 47.6] 169 [13.99]6.64]0.72] 16
3.9aARA 23 9 n%
a8 FFZRA AFAN FE2H FEES AGH Yd(group)H FAEA
& 5389 78 FAH JGE Aol #AE 2AEY FE AAE BE
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1 O
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[Table 3] Variables to divide each archeological excavation investigation meaningfully,

as results from each distinction analysis
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micro—minerals measured by NAA

[Table. 4] Results from the distinction analysis of jar coffin using the
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Coffin conbined with two potteries
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(Fig. 2] Trace element analysis of jar coffin
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