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Abstract: Petrological, mineralogical, and geochemical analyses were carried on the paleolithic obsidian implements
excavated at Wolseongdong, Daegu, Korea. The obsidians has a homogeneous glassy texture that can be observed in a
typical obsidian formed from a rapid cooling of silicic magma. Major element composition of the obsidians represent
calc-alkaline series. Comparing those with other obsidians from domestic local excavation sites, Mt. Baekdu, and Kyusu
of Japan, the Wolseongdong obsidians show similar element distribution pattern with others in spite of small difference in
trace and rare Farth element contents. Sr isotopes of the obsidians considerably differ from those of the obsidians from
southern part of the Korean Peninsula or from Mt. Baekdu. K-Ar age is approximately 30 Ma, which is much older than
Mt. Baekdu (10 Ma). Therefore, considering the characteristics of obsidians found in the Korean Peninsula including
mineralogy, petrology, trace element, and isotopes chronology, the obsidians can be divided into four groups: Mt. Baekdu,
southern part of Korea (Kyusu of Japan), middle part of Korea, and Wolscongdong region. These groups suggest a
possibility of more than four different origins of the obsidians found in the Korean Peninsular.
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Fig. 1. Study area of Wolseongdong obsidian stone implements.
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Fig. 2. Wolseongdong obsidian stone implement No. 1 (left) and carbon coated thin-section of the obsidian stone implements

No. 2~5 (right). Length of scale-bar is 1 cm.
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Fig. 3. SEM image of obsidian stone implement (A) with characteristic fresh (B) and weathered (C) parts.



Table 1. Major element analyses of Wolseongdong obsidian stone implements. Units are in wt%. FeO*; total FeO

£ SoMH AP[9) o o DK OIRE S8 HAR

| =y 737

$i, AW, TO,  FO*  Mg0  MnO  Ca0  NaO KO Total

Ob2-1 7463 1272 o0l 1.36 0.08 0.04 052 260 512 9716
Ob22 7424 1272 018 1.46 007 001 052 254 515 9688
0b23 7405 1272 012 132 007 0.03 051 266 512 9659
Ob3-1 7416 127 0.1 143 007 005 050 2,06 510 9.8
Ob32 7565 1285 0I5 1.24 0.06 0.00 0.60 29 518 9869
0b33 7553 1267 0.0 113 0.06 003 0.59 257 51 97.79
Ob34 7533 1276 012 133 0.05 005 049 257 508 9177
Ob35 7449 1277 0l L15 0.06 0.04 046 272 512 991
Ob41 7506 1273 0I5 1.29 0.06 0.04 052 263 512 9759
Ob42 7489 1273 005 149 007 001 053 3.04 510 9791
Ob43 7570 1267 0.4 145 007 0.08 053 258 508 9830
Obs-1 7627 1272 014 093 0.5 0.00 0.46 252 515 9824
Obs52 7687 1280 0.2 120 0.5 0.04 050 274 518 9949
Ob53 7560 1276 017 129 0.06 0.05 048 261 505 98.08
Obs4 7641 1285 0.06 1.09 0.04 0.06 0.4 296 506 9897
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Fig. 4. Chemical classification of volcanic obsidians based on the TAS diagram (LeBas et al., 1986).
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Calc- alkaline

A
Fig. 5. AFM diagram of obsidian stone implements.
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Table 2. Trace element analyses of Wolseongdong obsidian stone implements. Units are in ppm

Ba Sr Cr Li Sc v Zn Zr Co Ni Cu Rb Y Nb
84.4 15.7 9.3 272 29 23 60 150 557 23 26 126 16.3 9.7
Mo Sn Sb Cs Hf Ta Pb Th U
23 53 02 0.8 63 27 103 6.5 1.5

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

18.71 30.62 448 16.60 3.50 0.13 3.03 0.52 3.16 0.62 1.78 0.26 1.65 0.23
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Fig. 6. Chondrite normalized REE diagram of Wolseongdong obsidian stone implement.

Table 3. Sr isotopic analyses of Wolseongdong obsidian
stone implement

Gy 2s Standard Error
0.706092 0.000011

Sample number

Ob-5-b

EOU Sm go] e A7AG T Fay
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Wolseongdong, Daegu (This study)
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Yanggu, Gangwon (Nam-Chu Cho, 2005)
Danyang, Chungbuk {(Nam-Chu Cho, 2005)
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Tongyoung{2), Kyungnam (Nam~Chu Cho, 2005)
Tongyoung(3), Kyungnam (Nam—Chu Cho, 2005)
Dongsamdong, Busan (Nam~Chu Cho, 2005)
Yeosu, Jeonnam (Nam~Chul Cho, 2005)

Kyushu, Japan {(Nam~Chu Cho, 2005)
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¢
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Fig. 7. Bivariate plot of

Sr versus Sm of Wolseongdong obsidian stone implement.
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Table 4. K-Ar age dating of Wolseongdong obsidian stone
implement

Sample number Ob-5-b
K (Wt%) 3.744
wi (g) 0.0075
“Ar radiogenic (10 *ccSTP/g) 409.02
uncertainty 737
*Ar (10"%ccSTP/g) 6736.67
uncertainty 5.08
Age (Ma) 2793
uncertainty 0.75
Air (%) 97.99
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