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Archaeomagnetic study for some historical kiln sites in the western Korea: the application for
the t-KPSV (tentative-Korea Paleosecular variation) curve, Journal of the Geological Society of

Korea. v. 37, no. 1, p. 115-132

ABSTRACT: The archaeomagnetic study is examined to determine archomagnetic ages for 24 historical
kiln sites (336 oriented samples) exhumed in the western Korea. The distribution of 22 mean directions
obtained from these kiln samples are systematically consistent with the t-KPSV (tentative Korea Paleosecular
Variation) curve, corresponding to the 3rd-16th centuries AD. We conclude that these directions were
primarily recorded by the geomagnetism in the western Korea. Based on the analysis of this and previous
results, the t-KPSV curve is useful for age estimation for the archaecomagnetic data from the western
Korea. In a view point of the improvement of the t-KPSV, it is noted that the deviations of declination

from the t-KPSV curve found in AD. 200-350 and in AD. 1400-1450.
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NRM/k vs F ratio (Gongju tile—klin)
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Fig. 1. The NRM/k variation diagram for F ratio(%).
Note that the higher F ratio of the specimen, the less
NRM/k value(multiple correlation coefficient R=0.68).
See text further explanation.
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Fig. 2. Typical examples of the IRM acquisition curve for archaeologic
samples in Hwasun area. More than 90% of the maximum saturation
remanences for all samples are saturated below 200 mT.
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Fig. 3. Magnetic hysterisis loops for archaeologic samples in Hwasun area. The
magnetizations are completely saturated below 0.3 T DC field. This indicates that
magnetite resides in these all samples.

100 200 300 400 500
H (mT)

IOb 200 300 400 500
H (mT)

0.6 -
SD
05
04 L PSD
s
7 03 F
E ®
] L]
®
02 } L] .*
® ° Y
01
0 ) . . MD or SPM
0 1 2 4 5 6 7 8 9 10
Hcer/He

Fig. 4. Magnetic domain classification diagram in magnetic minerals for
archacomagnetic samples in Hwasun area. This indicates that the main
magnetic carrier is pseudo single domain in size.

www.dbpia.co.kr

121



122 OIS SN - 9t

b AR BEo) BAY & e vl Aok
Ee ok W gl RS Bol
o), 94 7R Fol Hqeln, 23 o 4hesl
e welrbN AR <ol EHE ANRE
AAE ofd Qlol ¥E= oz W ARE
Al Aol & sicke A3 2le B

2o w428 oA sizte] AUTHEA,
%‘?3. Al AlgS e o, AFRARE ZAe
A3REe] FFRE Fete] oldoe ©el A
o, 2sdde 4o F W vlstd AJiFe

Z Z »o|x g=

7beh Alge] E3E AEAMY Curie=ve &
580°CE M, 7hul7} o] o)ide] ko =ZEHUS
o, 7kAa E AFARslE 25 etk st
THA] A =W, o] &2 UM I P A
TR Wk Hes AFAEE 537
AlZshe, 2} 2wt My

[0

il

4 g2 2719}
g 5 Qe sl dadh gebd, Ae A

el 3 AbdA e S43FAse ddRAs
(TRM, Thermal Remanent Magnetization) 24, 7}
u7h & °ﬂ 7]'0:35:’]/&/\2 mjel A7l AgE ol
| 199). W% AAAe @A)
Ast @30 HgetA] X
Aud el oal AN
54 TRAstE AlA =4
Slom, o AL 54
=

2,
o
bt
N
N
o
=
& %
(]
= 3

f
ST

, Wt} A7pg)e] 7l
ool WEAR Ffre] E
AR BERE Al @

un 4
|

f
rr
=
{y
ra
rL

A

iz
o
&
>
i)
Az
lo,
|
oL
2!

S o
¥
oglzz ot Mt
&
iﬂ 1o
. o
o2 i
=2

ne
o)
N
QL

¢

o

o,
olo
L

) %
Ak s wAseR A1Ey
=

ot off I o kb W of i
riom{gﬂ
%mﬂ

omRE HomA, At el AYBRE
Aol F AT Aol B 2718FA
£ Y5a) Aok E3 9L oA, Aoy
& 7 o] g7 So] Wolne B9, A4
FEEY Uy Te AR 23449 Pz A

o], Az E’_ﬂl}ﬂi}l}%% 2734
AF % ek o]
Q3lel ojs) 208 YAE MRS

_\l_a

of rfu o N My rir

el S937] AAAE AsRE BAE 24
HPe AABkE Aol Eoh o] ArelA ANR
WA 24430 glold, 2 Advict 157 4
= U3 ARE dofel WYY BAY
2ARYE AASe] 2AEIE ARHAT,

52 SHNFRE

e olgelo] 7128 BRATE A vl
oz AF4e F2k ojdez JEHIId
A7 ATATN] 715E Aol AHALe
ARASEA vlad e GAES A 9
e, A47] olel o] A} AR Aol A
717k 01 mT wvh2001d 2¢ &) 0.050 mT,
IGRF)2! %% #ebehe, A7A713) <) A3
Ho] EQRRASN] AdHo wHAE e
th Oty ZE Jheedxe] BEaisl W
o] 54AEE HES}L e RE oirh wY
ket 7heol SEE ol F ZhuE 2AdA Hgto
HolAg, FRASE g5 Hr, 71 714
1 QY SEASPRe] AR Z2 4R HHE
7 ok ojn) F5shs IFARE FRAFAE
& 3, 7718 B T3 7] gl
Ak E=F Aze] AY A FFo F& HEo
Pl Atk 59 YAE T
28 AF AL A9, £ SRR
of 4 5 Ak olF vel A T
M F e @AEE Yol &AA He
otk o] 7wt AlzE @AM 7
ATE 2AZ 3o nFdA Yol 7 44
& o & vukald).

o oAtof|A] sl WFLAAE e A
off thstod 1-37§#e] AlPA]E(pilot specimen)
AAste] 0-100 mT7HA] SAE nFAaAS
ld, 2 435 45l HH xS
(1) A &9, AL AF ke

i
o
24,
o
ofd
d
ol A

o wu B
.
30

ol
_O|L
R
i

www.dbpia.co.kr



rok

—

e

o] SiAAlce] RAX|ZEE 75 DTX(AY| G

Table 1. Archacomagnetic result in the vicinity of the Chungcheongnam Province.

123

Estimated
. Archacomagnetic chronology (AD) .
Area Site  n/N D I a9k AFD P B-chron bt time .by
Remains
Gongju Guisanri G 12/18 63 526 84 276 10  1345(+50/-90) 1325(+70) 385, 140 JS
Nonsan Weonbugri N1~ §/8 05 432 35 2511 10 1435(+45/-35)  1440(+40) s
N2 10/10 3594 448 42 1324 10  1420(+50/-35)  1430(+40)
Buyeo Gatjeom BG 13/13 39 394 32 1668 10  1585(+45/-35)  1590(*40) JS
Seosan Mujangri Sl 22/22 3538 555 41 577 10  1100(+50/-50)  1100(=50) KR
52 10/10 98 545 72 464 10 350(+55/-40)  360(*45) 1310 WS-BJ
s3  9/9 11 489 63 672 10 430(+35/-45)  425(+40) 1785, 1380 WS-B]
Cheonan Baegseog ~ CB 10/10 340.6 544 123 163 10 565(+95/-70)  575(+80) 800 BJ
Yongweon CY <3/4> 163 524 48 6499 PAFD  340(+15/-15)  315(+35) 1310 BJ
Cheonweon Gagri Gl 19/20 180 571 22 2364 PAFD  290(+5/-10) 280(*20) -
G2 12/14 190 557 50 767 PAFD  300(+10/-45)  285(+30) -
Cheongju Yongam YA 29/57 43 518 29 854 PAFD 395(+20/-5) 395(*20) -
Hwasun Gongrimsa H1 7/7 3519 534 3.6 2841 PAFD 1060(+40/-60)  1065(+50) 1SS
H2 8/10 3508 522 39 1988 PAFD 1030(+65/-30) 1030( +60) TSJS
H3 10/13 3483 525 3.0 2535 PAFD 1005(+40/-60) 1010(+50) 1SS
H4 7/8 3495 556 62 1166 PAFD  750(+50/-80)  750(+=100) present  TS-JS
H5 10/10 350.6 532 34 2026 PAFD 1050(+40/-65)  1050(~50) 70 1SS
Hé6 11/13 3516 517 3.0 2375 PAFD 1030(+50/-30) 1040(+=50) 795 TSJS
H9 11/14 3590 542 19 5679 PAFD 1145(+20/-5)  1150(=25) 1070 1SS
I 7/9 3576 464 46 1767 PAFD 1415(+30/-30) 1385(+50) 1SS
2 9/10 3560 453 7.6 463 PAFD 1420(+80/-45) 1420(+100) TSJS
I3 6/11 3592 469 62 1177 PAFD 1405(+65/-40)  1400( =50) TSJS

D, I, @9 and k denote declination, inclination, 95% cone of confidence, and best estimate of precision parameter.

n/N<n/N>, number of calculated / measured samples <sites>; A-chron, archaecomagnetic age by weighted mean; B-chron,

archaeomagnetic age by 95% confidential area; C-chron, possible but unaccepted archacomagnetic age by less reliable

direction than A- and B-chrons or by reference historical period from remains; n, number of sample; AFD, alternating
demagnetization level applied (unit: mT); PAFD, progressive AFD; JS, Joseon; KR, Korea(Dynasty); TS, Tongil Shilla;

BJ, Baegje.
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Fig. 6. Site mean direction diagrams for 22 sites in this study. Solid circle and square represent characteristic direction of each specimen and
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level of the equal area net is at 0°(A to K) and at 30° (L to V). See table 1.
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Ref. Area: Chungju(128 € 37°N)

Fig. 7. Archacomagnetic data plotted in t-KPSV(shaded) curve in this study. Gray(solid) square
denotes the direction corresponding the periods of AD. 200-450 or AD. 700-900(AD. 0-200,
AD. 450-700, and AD. 900-2000) in lower hemisphere. Oval surrounding square is a solid
angle for 95% confidence in each site. See text and table 1 for further explanation. Numbers
of 0-20 along the shaded zone represent AD. 0-2000, respectively.
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Table 2. Previous historical archacomagnetic data in southern part of Korea.

Estimated
" B’-chron(AD)  time(AD) A-chron(AD)
Arex Site D 1 %
ea ite  n ass k  AFD by JPSV by by KPSV RN

Remains
Yuseong Noeun Y1 17 221 541 1.0 13080 10 3C late-4C early - 1
Y2 15 202 564 11 12290 10 3C late-4C early. - 1
Chungju Mireugri CM 8 3585 451 63 697 30 1790(+70) - 2
Haenam Jinsanri HN 18 3553 565 1.8 3320 none 1150 11C 1130 3
Gangjin Yongunri K] 21 359.7 529 30 263 none 1170(+30) 10-12C 1135 4
Changnyeong Yeochori  R1 25  10.7 482 42 483 none 1340(*15) c. 1400 1395 5
Sanggogri  R2 13 72 514 1.9 4670 10 1340( +15) c. 1400 1340 6
Sanggogri  R3 19 2.6 480 23 210.0 none 1340(+15) c. 1400 1385 6
Sanggogri R4 7 0.7 401 3.0 3947 none 1340(+15) 16C 1485 6
Boryeong ~ Cheonbang Bl 13 3446 60.8 64 428 30 - JS 625(+25/-60) 7
B2 19 347.6 534 40 730 30 - BJ-TS  785(+45/-50) 7
B3 11 91 513 35 169.0 30 - - 1340(+15/-30) 7
B4 8 3578 381 43 168.0 30 - ]S 1510(+50/-65) 7
B5 19 3.6 467 30 1270 30 - ]S 1735(+35/-35) 7

RN, reference number; 1, Seong and Hirooka(2000); 2, Baag(1995); 3,

Baag(1996); 6, Ito et al.(1992b); 7, Lee et al.(1996)
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A\
o Paleosecular variation
Ref. Area: Chungju(128 °E 37°N)

Fig. 8. Archacomagnetic data plotted in t-KPSV(shaded) and JPSV(solid line) curves in this
and previous results. Two dotted zones near 20°E and 0°E are observed deviations of declination
in western Korea. See text and table 2 for further explanation.
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