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Ages and Evolutions of the Volcanic Rocks from Ulleung-do and Dok-do
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Abstract: We report new K-Ar ages of volcanic rocks from Ulleung-do and Dok-do islands located at the
middle of the Korea Sea; 3.67+0.40~1.89 +0.29 Ma for the Dok-do and &.07 +0.39~0.51 £ 0.07 Ma for
the Ulleung-do. Such ages reveal that igneous activities of both Dok-do and Ulleung-do extend longer than
previously reported. It is likely that igneous activity of Ulleung-do started as early as 8.07+0.39 Ma,
which is much older than age known currently, and latest eruption and intrusion of trachyte of Dok-do
lasted until 1.89 +0.29 Ma, which overlaps previously reported igneous activity of Ulleung-do. However,
it seems that the main volcano-building stage of Ulleung-do started after 2.7 Ma and igneous activities of
Dok-do were finished mostly before then, which suggests that Dok-do was formed before Ulleung-do in
the respect of main stages of volcano-building. Such explanation agrees well with the hypothesis that
southeastern seamounts, Dok-do and Ulleung-do were sequentially generated by relatively fixed hotspot.
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Fig. 1. Geologic map of Ulleung-do meodified after Kim(1985a) and sample locations.
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Fig. 2. Geologic map of Dok-do island and sample locations. 1. Fault breccia; 2. Trachyte dike; 3. Trahyte 1V; 4. Tra-
chyte III; 5. Scoriaceous lapilli tuff; 6. Trachyte 1I; 7. Lapilli tuff; 8. Laminated tuff; 9. Tuff breccia; 10. Trachyte I;

11. Fault.
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Table 1. K-Ar ages of volcanic rocks from Ulleung-do and Dok-do islands.

Sample No. Lithology Stage K(Wt%) 4 Alig(i?(l)(‘)%er?lfllg) “Ar, (%) Age (Mat2c)
Ulleungdo U94-001*  Trachytic Basalt Ist 1.62 0.2271 94.07 8.06 1039
0.2268 91.60 8.071+0.39
194-028 Trachyte 3rd 5.03 0.1851 67.36 2.12+0.32
U94-010 Trachyte 4th 5.21 0.1419 72.95 1.57+0.25
U94-033 Trachyte 5th 5.81 0.08413 79.90 0.831+0.15
U94-030  Trachyandesite 6th 4.72 0.04211 88.46 0.51+0.07
Dokdo w-02 Trachyte Ist 5.19 0.2465 60.13 2744043
A-01 Basalt 2nd 3.59 0.2289 77.14 3.67 +0.40
E-09 Basalt 2nd 3.10 0.1991 79.69 3.70+£0.34
E-08 Trachyte 4th 4.93 0.2471 44.61 2891043
W-01 Trachyte 5th 5.14 0.1688 77.23 1.89+£0.29

*Duplicate analyses of “’Ar content were conducted for U94-001. Ages for this sample were calculated using the same K content.
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Table 2. Comparison of K-Ar ages of the volcanics from Dok-do

Stage Rock type Sohn & Park (1994) Kim (2000) Lee et al. (2002) This study
Stage 6 Trachyte dike 2.13£0.29 Ma 1.894+0.29
Stage 5 Trachyte IV 2.5+£0.1 Ma 2.16£0.20 Ma

2.13+0.20 Ma
Stage 4 Trachyte I1I 2.740.1 Ma 2.8940.43
Stage 3 Trachyte II 2.7+0.1 Ma 238%0.1~
2.28+0.20 Ma
Stage 2 Basaltic 4.6+04 Ma 2.42+0.05~ 247+0.15 Ma 3.70+0.34 Ma
Agglomerate 22840.12Ma 2.06+0.14 Ma 3.67+0.40 Ma
Stage 1 Trachyte I 2.65+0.17~ 2744043 Ma
2.38+0.16 Ma
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Table 3. Comparison of K-Ar ages of volcanics from Ulleung-do.

Stage Main rock type Min ez al. (1988) Kim et al. (1999) This study
7 Pyroclastis*
6 Trachyandesite <0.01 0.51+£0.07
5 Trachyte I, Tuff 0.47~0.24 0.83+0.15
4 Trachyte 11, Phonolite 0.73~0.60 1.571£0.25
3 Trachyte I 2.12+0.32
2 Trachytic agglomerate 0.83~0.77
1 Basaltic agglomerate 1.8+0.7Ma 1.37~0.97 8.07+0.39
2.7+09Ma

*14C ages of Machida er al.(1984) and Arai et al.(1981) indicate 9,300-6,300 BP,
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Table 4. Comparison of geochemical characteristics of the volcanic rocks from Ulleung-do and Oki Dozen Islands

Geochemical elements

Ulleungdo Oki Dozen

K,0+Na,0

Average

Nb

Average
La/Yb)oy

Average
(*'St/*Sr),

Average
143N d/l 44N d

Average

0.70531+0.001276 (n=28)
0.512509~0.512615

0.512554+0.00031 (n=27)

5.29~13.89 wt%
11.3£2.6 (n=27)

6.89~11.98 Wi%
10.8% 1.5 (n=15)

51~258 ppm 65~289 ppm
154 +48 (n=27) 131£59 (n=15)
16.2~28.2 16.2~34.5

23.0+2.7 (n=27)
0.70380~0.70922

234+7.7 (0=5)
0.70517~ 0.70641

0.70577 % 0.00046 (n=12)
0512314~ 0.512476

0.512405 +0.00047 (n=9)

Geochemical data for the Ulleung-do and Oki Dozen are from the litheratues (Morris et al., 1997; Song et al., 1999; Kim et al., 1999).

All the standard deviation values indicate 1 sigma.
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