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M G 390 22 AFel disty

FHE (A2 ta)
BRI TL)
> R (et A TY)

& H{> WE

1. M5z 2ZEAMAT DI

MK

ASTEE Wy ¥ St BAWS AAC 35S HRA-GHEOR WA
FPAHARIT AR 670mZ FHAEE 7bHom BUS 2YNTRZE FRRS 712
ST RBEI EE RIS €5 AT 477 A hRY W Ao Fo} YW BF B

PR

et

ofN

dOH el&E
O AFL F/HZF FE A2 oty dol ok AetF (Maxilla)ol] F&3= A ol=
QL EZ = A2A A (2nd Incisor), A X (Canine), A1A2FX](1st Premolar) 7}, &= #|1 - 24

2] (1st - 2nd Incisor), ZAX|(Canine), Al - 22FX](1st - 2nd Premolar), A1 - 2th T+ (1st - 2nd
Molar) 7} ®H o3, A&7 sFetF (Mandible) oA Eolx U7k A0 2 Hol= A|1ATFX], A4

FH S AR T Dol ek Aoke] FAE GA AL ol FAH ¥ & e, A Y
FA ShLEsE Ashe A - SetZolA DolA Uk Noks S Warde] AW A% dop 9
of o 1B ol A 40M O HOE FABTh AU AR FAT F UE ABREo| &

o} 9A ot & & gl

@H 2=
Qd d=2 OH A= HZ AHd YdsA s HEFoR & JHzE dof it &
o= wob A B FtEF Ao}, A17F(Ist Cervical atlas: BRAE) 7F Hob Tk Fet

R

(Maxilla)o] 21 = Aob= LEFRE A1 - 2%, AA|, Al - 2474, Al -2 - 3th74
Fot A= AuE R F3 EEEE (crown) ol A2 PRI A173F(1st Cervical) &=
Hoj ot ooz F@AM B W yolz FHolx 504 ool B Aer B

)

o

i

g2oz F AU dob Ytk ¥

H QI QW AT @ SZAloldA HEE = =3
HF, AZ Tol ¥4 ezt 4353 #Holg, WA F/HZFL AFF(Frontal), SFFF
(Temporal), Aot (Maxilla)©o] 2 Fol 3, $= F 4% 7] (Mastoid Process) 7} ol Attt F



#
@

A Z(Parietal) 2} (Occipital) %2 "ojzx rp ZZFgF dol Q= Aejolt). AlAE3
E

i=]
3 42 %H(Coronal Suture) ] & o] okzh o} glo} o 354 olake] 1t

rlo

(Sagittal Suture)

s Eoko] 2 =898, v (Superciliary Arch)©]
Az 7HsAdel ok Rote AdEHE LEF Al - 23X,

AR, AL -2 F2]7F Fordom,

A 7F ol 9z, 11 9ol stetEe] A |

M7E Aok Aope] el o] miRE EXo] gl MR <fzte] miREo] #zE|of

ABHTA 7 G2 e AREZI(16M A F) o] Foll A o2 vfR EZo] glom gdEdho]l ¢xd]

2]
Gol7] o)Al oF 354 o]3te] yolZ AAZIY, T8l HFA 5 (Sphenoid suture), HHAF%E
SF(Sphenofrontal suture), % #1%-3}(Sphenoidtemporal suture), %52 % (Mastoidoccipital
suture), 21423+ (Squamous suture), 523 (Parietomastoid suture) = o} €7 it} 9]

A EAEs Aote] AelE E@s) 2 o 354 olake] Gz Ao FPHh

o2 A4S 5 74F(Tibia)e] 4] 36cmE Trotter?} Gleserd] 3AF Ak T3l
Aol s BW 238 X 36(7ZTibia) + 8145 £ 327 = 1642 ~ 1708cme] £3l=
Ueh} 715 164 ~171emAto]oll &8t 2202 & 5 Ao

of

5

zro] W Arefeld] %% 7] (Mastoid Process) = ZAAEUL, FAHESF2FE 3 (Parietotemporal
suture) ©] Fol 43 A7ZHE3H(Lambdoidal Suture) ] Z2 o] Holw 223 Sphenoidtemporal

% (Mastoidoccipital suture), 91483 (Squamous suture), T+ F553F
(Parietomastoid suture)©] ItHE E& Utk A - etz FRES 0 220t Yo} gl=d A
Al - 283X Al - 20X 7F epebZoll AL - 248X 9k Al - 2072, I3 A3t A 9
EHo] Holed HEFde ntRx7F st TS Xoto] AEE p|Fo] Hol 454 A9
o]l Zeg Bt 7l& LE8F gutzZe o7t 22cm=E 99 A et A ti Yl
B 268 X 22(A¥FEHumerus) + 8319 £+ 425cm = 1379 ~ 1464cm Apolol &3t Al

< FAART gl & 4 gl

©

1) Trotter M and G. C. Gleser, A re-evaluation of estimation of sature based on measurements of stature taken
during life and long bones after death. American Journal of Physical Anthropology. Vol. 16. No 1, 1958. pp.
79~124.
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23] 223U AL GBS F2o 7 = HAYWR AZE Ay s
28 F #a) S AE0IH)S 2~39 7 vtge] 59
WEZ, AHZ, YF, 5 (Tarsal Bones)ZF #Z(Talus),
(Calcaneum), A|5%< & (5th Metatarsal) % 42 (Carpal bones) Y7} Fo} 2t} vol= A
o] A1 -2t A) ¢k stetEe] FH9 1-2- 3HFX 7 ol sl WHEFH ] mEIF At
=5 7

N

f

_13 o
B wl o al

FUH

N,

504 ol o2 FAHEG gl g e 2 ZAZ(Tibia) 2] Zo]7} 38cmZE Z 3k TLat= 24
of thdall H™ 238 X 36(7ZZTibia) + 8145 = 1642 ~ 1708cm Alolo] &3dth A¥LS A H)
AZ9] Aste g nFo Hol G2 FHo] dAr) T3k AR QFoA FFdS &S &30
gelHth
3. M2 EEHAMAIR oI=F

A2EHE 7 GAIHY FdolA Feld FPHAEZ FHFYY FHATZRE /1A
=3

DOH Q=

FES AFHO02 sle M AR ME AEa yaaA HEE BEEo7 F AHE
ol ot ehetrE, A (Scapula), thEF, A&, v]F, Fdh S/ (Patella) So] dol o]
yolet S & F de=dl, "A yoles FtFREe dol A o5 ¥Hygde nry
7F obF Algh HolX Q1F AA| 9] AdtelA 3ty 4] o] B ACE Ho 5045 R

(o)
At Joldl Row FAHET AHe Fute] t)F2A S (greater sciatic notch)o] A Fo}

@# I
HES FH0R s Ade) dAURY 5 FHs YA fs BEOE E AUE
IR A4 FHPH] Y2 A3 ABo] FB PABOE ALA AUk Aok, 52
A, 27 20] Wo} Yd BF A2o)

AN
T o] 25~354 FE oy 3540 ke u
2 ARE & & glont Hae gust A

2 F
3o RREF o2 30| Hol OW A9 ¥l A2 FHE
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® ®
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L. S
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22 AW OF AZH @W AT Aol M B FYL NFOE B
Zo) /MAA M FHOZ F AU dob Aok BE AL Ae
AZe BA Aoty dob Utk Aokz BF ol glon}
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=
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Protuberance) &] W&o] F8l3l1, 9 FFZ(External Occipital Crest) 2] &2o] F313tH <te}o]
A X A 2] (Supra-orbital Ridge)7t #3 AA FAdd A& HAo F/HEY H45F
(Lambdoidal Suture)©] o}2 €& 97, Xo}= AerZol= AR, A142TH], Al - 20 F%], 3kt
F9 LEZ A2ATA, Al - 27X & oF AR X ABWFA7E AL, Q] A=A, A2
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.
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=
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=
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=

=
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oS FHE B tS9 ®e 2t
=S AR A | A B o 7] 2 H A 3
AS5ZH OWH |5 - A7% = 404 o] = 5
As55E @ - 504 oA - - JMEH =
ASETH @ ” o | 354 ©]3} | 164~171cm - Z7}4A
A58 @H - 454 3% | 138~146cm -
A6SHE O | B3 -A8% | & | 504 o) | 164~17lem| =2FF | F7HE
A125H OH | 504 o] = < _
L s
A125 8 @HA o4 (?) 25~35 - -
A6SE OH | =3 - AA8F | F(?) | 404 o4 | 154~162cm 23]
7MER =
A6 H @W - 25~354] . = _
N F713
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I
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A7SE @™ | 3= g | 404 o)A - - 27(?)
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The Genetic analysis on ancient human bone in Jar coffin
excavated from Naju Bogam-ri 3rd tumulus.

FARH, ERAVAE, WSS, Sam R, @Rk, R

Lee. Kyu-Shik, Yong-Jae Chung, Sung-Hee Han, Myong-Hee Lee, Myun-Soo Han, Dong-Ho Choi
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= Jo
_>'|_|
0 M v rp

FO MY [H

<
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E)
Ao
ra

® Abstract

We have analyzed the allele and genotype frequencies from 10 fractions of ancient human
skeleton in 3 pilece of Jar coffin excavated from Naju Bogam-ri 3rd tumulus by PCR
amplification, high resolution polyacrylamide gel electorphoresis and silver staining. We could
isolate human genomic DNA from 3 bone fractions but the rest of them could not be used as
materials due to being decayed.

We could detect sex determination as male and 3 genotype of STR system, HUMTHOLI,
HUMTPOX and HUMCSF1PO, from the bone fraction of left side in Jar coffin 3 and see the
slightly reaction suggesting the sex as male from the bone fraction of the left side in Jar coffin 1
and female from the right side in Jar coffin 3,

We have also analyzed the genotype frequencies of mitochondria from the bone fractions of the
left side and the right side in jar coffin 3, respectively. From the result of identification at
nucletide position between 16018 and 16378 of the base of hypervariable region(HV1) in the

control region, we can presume that the both bones have the same maternal inheritance,

P FYRAN AT L HEA AT
Conservation Science Dept., National Research Institute of Cultural Properties
YA P2 FAAEAA

DNA Analysis Section, National Institute of Scientific Investigation
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Repetitive DNA

30% of the human genome

I
| |

Tandemly repeated sequence Interspered elements
(10% of genome) (15 to 20% of genome)
| |
| | | l
Classical Satelite DNA  Short tandem repeats  SINES({500bp) LINES(>500bp)
- alphoid - minisatelite (3 to 6%) (1 to 2%)
- microsatelite - Alu -L1

Fig. 1. Repetitive DNA in the human genome
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Table 2. CIZHo| Z&EAHAMELS(PCR) =

Initial denaturation 96°C for 2 min
First cycling (10 cycles)
Denaturation 94 C for 1 min
Primer annealing 64 C for 1 min
Extension 70C for 15 min

Second cycling (20 cycles)
Denaturation 90C for 1 min

Primer annealing 64C for 1 min

Extension 70C for 1.5 min
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The scientific analysis of glass beads excavated at Bogam-ri

ST, BRI, EEET, HLEEAS, ER—, FaEr
Moon Whan-suk, Hwang Jin-ju, Cho Nam-chul, Hong Jong-wook
Kang Dai-ill, Lee Myeong-hui*

Abstract

We performed the scientific analysis such as composition analysis, microstructure investigation
and hardness test to the glass beads excavated at Bogamri 3-Tomb in Naju.

As this investigation, we could examine closely the characterization of raw materials and
manufacture technique, As a result of composition analysis, it was classified as PbO-SiO: adding
BaO, Na:0-SiO: and K:0-SiO: type of glass. As a result of non-destructive analysis of
weathering glass, there was the seriously composition change of PbO, SiC:;, BaO and Na:O in
comparison with non- weathering glass. As a result of micro-structure investigation of glass beads,
coloring agents was remained to the shape of inclusion. As a result of remaining solid particle, it
appears that it did not melt the raw materials because of lbw melting point.

The hardness value of glass beads appeared HV 480-560. The hardness value of a blue glass
of No.l was less than that of other glasses. We supposed that it appear the low hardness value
because of using Pb in order to drop the melting point. The hardness value of soda glass was
more than that of potassium glass because of adding 8~14wt% AlOs in order to improve the
durability of glass.

Determination of the lead isotope ratios of green-blue glass bead containing 43wt% Pb was
carried out on a TIMS. As a result of compare with the lead isotope ratio data in Fast-Asia lead

ores, the lead isotope ratio of glass bead was the same as those of the lead ores in North-China.

* FYERA AT BEFGATAY
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A7 e B4 fr43ZeanabsdE 4 7] (Inductively Coupled Plasma Emission
Spectrometry : ICP, Seiko, SPS 1500R)& A}&-3ld Al E&H 1371 (AL Fe, Pb, Zn, Ca, Ni,
Co, Mg, Mn, Cu, Sr, Ba, Ti) A2ULE 2433t
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HAHHNO:) 15m ¢ 9 A2AHHCIO) 25n & H7bste, 7HEaellA] £33 SajA1A AL A
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N B 1 2 3 4-1 4-2 5 6 7
(wt%) | 3524 | 54 9| F24 | 234 | 238 | A5 | 34 | =54
SiO: 39.1 659 62.3 96.7 785 704 706 61.2 529
PbO 430 tr tr tr 068 0.01 0.01 2.00 1.20
BaO 110 001 0.01 0.001 047 0.56 0.07 046 0.67
Na:0 420 232 26.3 2.06 220 129 155 191 22.8
K:O 0.18 2.50 3.60 0.12 950 9.30 145 2.50 2.50
ALO: 042 1.70 1.60 1.00 208 2.90 8.10 9.80 14.2
CaO 0.88 540 450 0.07 1.90 092 1.70 2.40 150
FeOs | 030 044 045 0.03 150 1.20 1.00 1.30 2.20
MnO | 0004 0.02 0.02 0.002 240 150 0.05 0.03 0.09
MgO 0.17 0.63 057 0.01 055 013 0.25 0.30 053
CuO 0.50 001 0.01 tr 003 0.02 0.80 0.01 0.74
TiO: 0.02 0.09 0.10 tr 015 011 042 0.82 063
ZnO | 0003 0.01 0.01 0.001 001 0.01 0,01 0.01 0.01
SrO 0.20 0.07 0.07 tr 001 0.01 0.04 0.06 0.04
CoO tr tr tr tr 0.06 0.06 0.001 tr tr
v 37 MFEfre] | T H e
E 4 FEMUZ ZotFE BHEIES] wi)
Nk Si0: | PbO | Na:O | FeOs | CuO | CaO | BaO 1l
A8 8

o 276 63.0 - 037 | 040 062 | 618 EDXRF¥#4

(F3tEH)
AE 1 39.1 430 | 420 | 030 | 050 088 | 110 ICPE-4]
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¥ 5 RElv=9 0|AEx 24
+ &9 A|EHMS | Min. HV | Max, HV | Aver. HV (=) e A
HEN #AE i 468 500 482
T4 & 3 1.097 1.249 1.162
=38 < 4-1 500 527 512 AR 13, €780] HV 1,150
S i e 4-2 478 527 497 AR 16, &78°] HV 630
HEY 7& 5 525 560 539
L Y 6 527 609 559
= A e 7 500 533 518
e S == 33 566 552
Pyrex H]# 602 631 614
F 6. Pyrex H|7{ EAMZAT}
Pyrex H|#A | Si0z | BOs | Na2O | AlOs | KO | ZrO: | FeOs | MgO | TiO: | CaO | BaO
3 (%) 748 | 134 | 382 | 189 | 007 | 004 | 003 | 001 | 001 | 002 | 001
H 7. 28M A=20| GZS 3 AH|
A|EHS 206Pb/204Pb | 207Pb/204Pb | 208Pb/204Pb | 207Pb/206Pb | 208Pb/206Pb
1 17557 15.620 38.607 0.8896 21989
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Composition Analysis of Glass Materials
at the Remains in Bogam, Naju

G. H. KIM, W, Y. HUH, O. H. LEE, H. T. KANG*
Conservation Insititute of Cutural Properties, Ho-Am Art Museum,
204, Kasil-ri, Pogok-myun, Yongin-si, Korea, 449-810
*National Research Institute of Cultural Properties, Seoul, Korea, 110-050

(Present:Conservation Science Lab. The National Museum of Korea)

E7), £47] 297 %2’ So| diHez 27 Fot AR AP BAS AT 9
= A F9 B304 P A4 BT £ s 5% £ AL WRolT Az,

o] 9EE sl FEL ¥ FHOZ A MAYE B2 EAOZE njASAAN HA
1 =

AARAT, 2 ADEh 0 /)75 HAE e §AY
AT RE R 2l Wkt A 9 S8 B4l Utk old@ ety sqow
Aste] ALgE AR A Hgol e B @ Fol s1&o] S YUE A3 BHo=
238 & JE Roln

Fele B/ 24710 B9 A9 Br] 98 ASAT fTe] AXT Yk 55
3 geld, a5k S4o) k. ol FHSA MdlN A TR AL e £A

oA ¥t ASTM(American Society for Testing and Materials) A& §8]& “F7129 L84

[¢)
371 o AYskshe O glol, 4eAd TARA ST 4 AL AHAR Sud Aow

1) 94714 Med &

gl AT frelolth F2A 3 2ol A AeolA ARE A Felok pEstd A9
(E)S 7teteq e 2

o frelE A¥F freElet ok
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ety BAx7] A9 O 3 gl AT o
FaE 718t 228 oW AA FHE, JZst
2] 2JEl (glass state) o] BHlAAA olH FYT A4S 7HAL Utk= Ao
AEES oAl 2 FEHE 1F T F Uk o9k o] HolA
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By AGFEAM ook Iy Si0e] &8s oF 1850 CE °] 2&7HA] 4
AE FA Y B AR 71E&L AV dua BE o] B Aolth o] 2 &§LEE
W3] flstel HrtsEle Aol Aotk A&ste AR NaORIStHEF) 9k KOst §)
Sol slom A8E FEolu AEQ Ao & F AUtk o] AES HUted &E2EE 700
C7HA @& F dou Ed & =53 ZAo] JAHE § FHeze = s Aok o
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ol¢} & {9 A wet S vt I {FEE AHEW dRget SFA e
Soda(Na:O) 2} Potash(K:0) 9] F+aFel] whal (group) &, CaO(AFstzg), ALO( AL F
MgO(A+atmt v ) o) hagol]l whet Al(system) 2 £/ & o™ o]eh 2 A7 Fu>
WA YHE AAE 7R Aok wEA I frEle] A4S Ate Aol wEt A
AL AFNNGA 2o F8 B3 53 A E Fd s ded W A3 JALA

— 0

o
HARE BY 5 Qong Ry Ast AFHoR BEEolor & By} ek
B A7E YR UF 2 fde 228 P& 2AS 54 25 A9y 13

A9E ANGT S8 U2k 2o fdel U@ A7 AR BEIA Ak

=
53lo] Table 13 7]
ol M o] EAST A HAe] 3m A71Q] ACR FAEAT

FAAA B2 AR FAE K2 HE A4 A3E A

AL A dAES /Pse el ofe 4e BAESE At AFHS Fobd + 9

o Jeu 24 giAEe] fEolnz BAute] AL st ABES AL AT FE
oiths W3} olo] wal EAE AN FHE FRIS AFLS F UTE AL FF
Fojof gt mpehd EA s Tvd

S
IHEA ARE AAY SR
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Table 1. Imformations about remains and samples analyzed in Bogam-ri, Naju, Jeollanam-do

; Excavated beads Sample beads
o Color group | Number Color group Number Fhetograph
Number 4 (&%) Blue 198 Co blue 9 Photo, 1
etc 5 —
Number 7 (&) Blue 59 Co blue 4 Photo. 2
Green 21 Yellow Green 4
Yellow 10 Light Yellow 1,
Gold foil 1 =
Number 9 (-&34) Blue 2 Cu blue 1 Photo. 3
Green 51
etc 2
Number 6 (A]4]) Gold foil 1 Gold foil 1 Photo. 4
Number 10 (A]4]) Blue 346 Co blue 1 Photo. 5
Gold foil 59 Co blue 1
Pink 4 Green 1
etc 10 Viloet 5
Gold foil 4
Total 769 32

oX
S
1
2
o
1/
R
N
i
Shid
2
>,
i
2
A
rd
>
0%
W
At
>~
f

S 4% ALY et Zol AN E
SH9Ach WA, ethyl-alcohole] EFEN(1:) 7 GA5N 22t 3814 AHste] fel Brlo] T
g 12 3

e 2= AASAT B4 A8 HWE LHFHA epoxy resin® 2 FAAIZ o2, AlH
o] @& sand paper9} diamond paste® Awtstch o FHHeA AH EH AAE S5}
o ZFIAH7 AN GHFE 1087 33] A A5

I fEY 2R 54 E42 sYvEd FIAAEEATLAN FEET JE YRR
AMF R FEMZAX](EDS : Energy Dispersive Spectroscopy, Model : Oxford ISIS)7} H-2Fel FA}
A2V (SEM : Scanning Electron Microscope, Model : JEOL 5800-LV, ©]3} SEM-EDS)<

SO B 22 $UE 24 2UoE 7 v o Ao dEE 1§

2) a. A3 - 399, 'SEM-EDSE o] &3 o) o #4(1), TH63 T2t E738183 shedn,,
S5l B E8 3] 1997, 2,
b. ATtE - 3¢9, "SEM-EDSE ©]&3 A Al d5E FE FaTEe B4 3, FHEHE3] A,

Vol. 7, =382 H.£38}3], 1998, pp. 23-30.
c. A% - 8$9, 'SEM-EDSE o] &3l nlele] 28 o7 19 AARA, T34 nlely 1872, 59
n)<4 2 1998, pp. 183-192.

d S - 3¢9, "SEM-EDSE o] 43 dIdi4 2E F22 75 AR, AN dFHH (T ~V)

HII
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O Beam energy 1 20 KeV, 1.0 nA

O Working distance : 10 mm

O Beam size : 50%X50 pm®

O Count rate : 2,000 cps

O Live time : 150 sec

O 1st STD : 58 Mineral Materials (SPI Ltd., USA)
O Calibration element : Cu (99.99%)

SEM-EDSZ A&A AE A3 F2 2AAS B4 st A die diste Atst=
BEFAEE 12 EFEEE A profiles 7|53 238 EFEZ(EPMAE #F2AIE(JEOL,
JAPAN))e tisle RS HIF3HL 24 Al 2 g3 F=

=3
E8 §Y7ES WrE F550] ZAYFEE EH
wol 7zt B2 29g 59
S0(n*) 02 HE AR W E

it
HE

UF 2adgf3 28 7 ¥ 2L K2 od dd 24 2A4H FEHE 548 A
3t AF= Table 29 7t} Analytical side(£4 WH)olA FzE+= EAS Color(AA),
Transparence(5 % %), Air bubble(W¥-o]| £A)|8t= 7]3), Direction(7] Z 2] WékA]), Defect (W3-
o] =A)3t= ZAT), Heterogeneity (W 5o YetvE= B2 29<1), Surface Side(3E
%), Crack state(W39 #¥€ A%) 502 Agste ALed A8, A% iz o3 3
Aol did 7ZHHA AEE2 &3t A itk FEld AL Silica(SiO:) ¢+ Soda(Na:0) 2+
Potash(K:0) % Lead Oxide(PbO)¢} Balium Oxide(BaO)$] ol we} group(w) 22 #3735}
At HAAZ ZL3tE= Lime(CaO) 3 Alumina(AkO:) 2] kol we}l 5% ©]S high, 2~5%
E middle 283 2~3% 19l A$olE lowZ TR system(A) Z A ESATt Fele A
AL FostE FAAE BAHE ARS SAHOE I S ZAste EE f9 A4

2 R

4 43 2HY S84 24 §7EE 13

BE, FFEAFAL - S A B S AT, 1998, pp. 57-67.

e. ATE -39, TeARA FTEe] AR B4, Y LAFH, FFEAERIAG - FFEAFTAL
1999, pp. 357-402.

JE S TR A F2e AL TN SR B A,

g AtE - 61°°ﬂ Ay ANIET 2E Adol B FEFEe] 24 #4. 2%
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R 9 .
2] AL KO-Si0: group®] 28 (A|EHZ 1, 8)°]F Na:O-SiO:
group®| 7TH(AERWE 2, 3,4, 5 6,7, 9¢ &Zg F8oltt KO-SiO: group?] &= NaO-
SiO: group®.th SiO: A& ghaFo] T SHAQl CaO%t ALO:7} 2t} Na:O-SiO: groupoll A L}
249 4L CaOst MgO ol th& 79 U3 24 groupB o JhH o
B OES UCE BAHE HO=E Hol o] §FFM AzE fyTEe d5E UE 39 ¢
=%

= 7Feideol =oti Azddh J8ly Y NaO-SiO: groupFol A 1M (ANEHE 5 g
2 AlES 2] dEA BHHE JOoE Hol 43 3 fElTEL ok kX9 98
Z

gdOo 2 TEAN ASE FHAL,
= A J o A= Co-bluedl HAA Q] FU MAatolgty steete 2] ZAd groupel
upet 2] FhfaFe] 2 A Yebdth KO-SiO: groupS ZAA o] Ao i 25%S 3
3kl em o]FelA MnO, CuO® #FH 7} &2 ¥HE, Na:O-SiO: groupdl ME HEF 18 %
PIREE SRS FeOso] 3akH7h &) o] A fele Aato] weedh Aol FHke] o
A A= Aol ollet 8] 2SR YHI DAV IS HAFE ABE YO o9
gk AAAQ A7 LFHE B Aot
%

MER BYH SAS 94 b R BUd U 29 e B

N 45 SHY FYTEES T2 4o AT GRE AeA Uehdoh o] €S 43 2A
3@ o B Qo] ®e AT WA sy o2 f7el fAG ZHS 747
felol A FLol M AL EASy] HEolr, B §2) Wiol ZAsHE Air bubble(7]E)=
237 A AE(Im oleHE R seed Fefolth FYsA LY (ABHE 6)olH 71X
oA 52 FeolA U & U=

ol
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Co-blue®] A F2l7E H 47, Yelow-Green®] 474 &2]34< A 4%, 187 Yelowd]
FAA felts d 18 T F 93S BAsAnh

Fre 2AE NaO-SiO: group] €22 FEl2 kAl ko] o]} Qo A S8 1e
4 (ANEWE 10,11, 12, 13)2 ARO:ETE CaO9] o] £& Wi, ZAA 9} A fa7E 4
H(AEHME 15 16, 17, 18)2 W2 CaOXR T ARO:2] ko] HS ZHo] EAolth o7A =

AA FAA ) FelTE B A FAF 2L ML 9om TE frelN BAE Y

3) B EA Ao E TiO: MnO, FeOs CuOZ 343l 723} th
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Na:0-SiO: group®] 2|9} ¥l ate] ALO:9] FFo] 64~69%2 A ¥ F22 4= =
ol At

e A A FFAME ZolE BT FMA f2le= MnO9 &Fel w2
W, HAA 9 FAAE FeOwo] & FFS Holu FeO A& ool TiO: CuO9 FFE
02 f7ol Hlgte g2 Helth 43 I vRIVIAIR 75 SRME &2 A% =AY
A 7L FA AEE SHSE B

ool =AA 1 (ANEH
o] Az SIOA FE'Y FE UAT AR A7I7F YR HobM #2] WS 2HT Y=
A g Aol Eox

ZoA = Alelstaih

oje} 72 BA AdelM 75 L F A87F A AR Al wet AHE AL=
>3 Eh Co-blue HMA fFele o8 frelel U A4 fralet sty £33t 540l
GEE
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Cu-blue®] A Fa+€H 1IHAEHZE 192 E4 A

89 FALS KO-SiO: groupl & 4% &9 K:O-SiO: groupd} H|W3HH CaO®] FaFo] W
FAS AL oy AROs9] FEF Tha A JErdTh fElY S #9ske A4
Al AFEL2 TiO; MnO, FeO:o] F&Fo] 2 oy ¢eluete b AY9M EEH Cu-blue
o] oA dukd o g UehgEs Make] FAEQ CuOFtel B2 Zlo] EAojtt {8 A/t
& ohztEel A ZAPY R fETE

rlo

o 102 M4

Violete] 24 57, Co-blue®] 4 14, Green®| =4 14, Cu-blued] ¥4 14 T3 I+
g 48 5 F 128202 UF 2L RHAdA 7 oeds A4 frElte ds 45

o] HFolA YetUE 8 AL dA7HA Syt HE FEE dEi o @52
oA ZEH #A23 g9 FA o] H]£3E PbO-BaO-SiO» group?] Violet A4S ¥+ 23 (4]
WS 22, 253 Ca09] ko] F ALO:2] o] 2~3%921 K:0-SiO: group®] Violet 17 (A]
EW3 26)7 Cu-blue 1H(AIEHT 28), CaO9} ALO:S] FFo] BT 2%u|Hte s w2 KO-
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Fig 1. The correlation of Na:0 and K20 composition at the ancient glass in
Bogam-ri, Naju, Jeollanam-do
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Fig 2. The correlation of Alz0s and Ca0O composition at K:0-SiOz glass in
Bogam-ri, Naju, Jeollanam-do
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Fig 3. The correlation of Alz0s and CaO composition at Na=:0-SiOz glass in
Bogam-ri, Naju, Jeollanam-do
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Fig 4. The distribution of colorent composition in ancient glass in
Bogam-ri, Naju, Jeollanam-do
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Photo 1. The glass samples at the number 4 remain in Bogam-ri, Naju.
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Photo 2. The glass samples at the number 7 remain in Bogam-ri, Naju.
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Photo 3. The glass samples at the number 9 remain in Bogam-ri, Naju.
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Photo 4. The glass samples at the number 6 remain in Bogam-ri, Naju.

- 114 -



L=

98
=

-P-05-21 ~32
gfel (4 10) EE

Photo 5. The glass samples at the number 10 remain in Bogam-ri, Naju.
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Photo 6. The cross section of gold foil glass sample(number 29) at the

number 10 remain in Bogam-ri, Naju.
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3

HE(AFA Al4043) 358G A45 o] o RAE
of thsgh Awhit BAS AASH Y M2 FAHE EZ2 TFSIE J= AlF 3, 5¥e disiA
= SEM-EDS B4 % "alsle] AAsg).

Table 1. L} 22| D2(M3EE) EE FII2 A2

JdHENS AR AFH 9A A 5% (g) H 5
1 4 EHD-1 Fr=T 50149 |3|A7HF
2 13 TAG®-1 FEWHF 0.3032
3 43 FHOW FEHT(ET) 1.6149
4 15 SAG®W F=F(3H) 06919 |WMZ FHH= =2 29
5 43 SHO@-1H FEWF () 08685 |MWE FAHEE= B X3
6 45 FHOQ-11 F=WH(8HF) 0.4407
2. EMUY
2.1. SEM-EDSOIl 2l&t MEEA
Edel 2E 718 F9A4 ME FHHE 22E T Je AR 3 589 AR

l
Zohfi7] #ste] SEM-EDS £4& AAlsfen B4212 & 29 2.
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Table 2. SEM-EDS EA7%xZ

Working distance: 150 mm

SEM EDS
B 29717 HITACHI S-3500N, made in Japan Kevex Super Dry, made in USA
Acceleration voltage: 20.0 kKV Quant, method: XPP/ASAP
EMzA Emission current: 750 A Acquire time: 150 secs

Normalization factor: 100.0
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A Qo] gHiE FEEX
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B 23t AlFh (Ao 277571

@

(CHCL) 3} v e

(CH:OH) &
-COOH7 &

—~

EEE2XIFFH T8
W At TL THAA AAAE

A7 sbe] 125 Col A 34

e AR BEoFE 28] 2ol

@ 4202 343 s FEEXF
st F5d T2 AASA
1

(CHCB:1

o

) ==

CH:OH) &&&[C-M(2:])]s ¥

i

SAA

H gof =

t\'l-
-COOCH:o. 2 Z|ZA|A GC #£49]

® ZEEXEFZTE Y TFAA C-M@2:1)dll &gt w223 Ak AATh
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2.5. JIA3Z0IE2E(Gas chromatography: GC) £49

© BFAE 2713 BHAEE A2 GCl FYAh

@ w4 39 AL gl 2 Wete EFE IHZE AL FAAE HF9 AT
log#t vlwate] Alg o] AWMt T/RE AEsHATH
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£ Table 39| YeRH AT
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[} 3
AlE (mm)|(cm)| (CC) | (‘C) | (CC) |(ml/min)|(kg/cm®) | tivity |(mm/min)
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2HE 0.25um| 25m| 270 | 300 300 30 05/05 107 5
HR-52
1 10% )
A 4} glassiloe 26 | 200 185 | 235 | 235 30 05/05 | 10? 5
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(ergosterol) o] F ol 2 AC=® Hof nAEa 2 Eafi7t Bel APHISS ¢ F AN
o AR ol H2 6yl E EIE0] Al HEHA Fot EHZAAZTH A QAT
Table 4. LIF S2| EE MU TES2| AHE 24 21 (RE %)
9
Sterol e 1 2 3 4 5
cholestan 3-one 453 - 3.87 - 278
epicoprostanol 6.42 711 290 - 729
cholesterol 36.68 30.01 32.44 4478 16.74
ergosterol 20.01 4768 3367 1492 14.74
campesterol - - - = &
stigmasterol 10.70 . 759 13.02 4.99
sitosterol - - - - 7.74
others 21.65 15.20 19.52 2129 45.73
cholestan 3-one 2618 15.20 23,39 27.29 4851
+ others

chole / sito o0 oo oo o 2.16

3. X|gat B

U 542 EE #71€ AR tHE GC 24 HolH 9 dFEEEE Fig. 2~60] Y
th i Agdolgst EFuolE PR Pstel Cluster £HL SRt Om AR S
FAH=S Al4Fsted dendrogram(Fig. 7) 22 YR UTE A4 2400 o3k So]4 3% (Fig
8)oll &5t AlE No. 1~32 filiel 7t S8 sidolm, e BAFTHY 22 A
OS2 HARE ¥ AR No. 4~5v IH BESAAIYO] Hol FiEHd Jom 7tzF
o fhE F5Eoh 1y AAZ A& oFd vt JalY oF e Aozt g A
o|BZ, FEuTt ofFol W AL FY Aol A WHEHoloF Bt H&Y HHE AS
& oz AzEn
8) * BRI AR AEE] 7] BAALE F2hel| ol ATE EFE L Ue AWAL

o) CHs(CH:)mCH=CH(CH:)nCOOH
* I EXSAYA-TAF207)] ol4fe]l AR UE EXSAL
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Archaeological Prospection for The Third Tomb of Bogam-ri
Using Resistivity Method

2 ® 9 (Oh. Hyundok, FHEBAATL F42AA74)
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Figure 3. Map of the apparent resistivity of the survey site at the third tomb of
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