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Abstract : Seismic reflection profiles and exploratory drilling well samples from the southern marginal-continental
shelf basin of Korea delineate that the Tertiary sedimentary sequences can be grouped into five sequences (Sequence
A, Sequence B, Sequence C, Sequence D and Sequence E, in descending order). Paleontologic data, K-Ar age datings,
correlation with tuff layers and sequence stratigraphic analysis reveal that the sequences A, B, C, D and E can be
considered as the deposits of Holocene~Pleistocene, Pliocene, Late Miocene, Early~Middle Miocene and Oligocene,
respectively. The sequence stratigraphic and structural analyses suggest that the southern part of the Cheju Basin
had experienced severe folding and faulting. NE-SW trending strike-slip movement is responsible for the deformation.
The sinistral movement of strike-slip fault ceased before the deposition of Sequence B. Age dating and rare-earth
elements analysis of volvanic rocks reveal that the Sequence D was deposited during the Early~Middle Miocene
and the Sequence E was deposited earlier than the deposition of the Green Tuff Formation. Sedimentary petrological
studies indicate that sediments of the Sequence E came from the continental block provenance. After the deposition
of the Sequence E, uplift of the source area resulted in increase of sediment supply, subsidence and volcanic activities.
The Sequence D show these factors and the sediments of the Sequence D are considered to be transported from
the recycled orogenic belt.
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Fig. 1. Location map for sedimentary basins of the Korean Seas.
A, Mid-Yellow Sea Basin; B, South Yellow Sea Basin; C,
Subei Basin; D, Socotra Basin; E, Domi Basin; F, Cheju
Basin; G, Okinawa Trough (for well locations, see Fig. 6).
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Fig. 2. Correlation of the Tertiary Cheju Basin by lithologic, paleontologic and seismic data. Lines 1-8 are based on consideration
of the following accounts: 1, Kim et al.(1986); 2, Park et al.(1987); 3, Bong et al.(1987); 4, Lee et al.(1987); 5, Park et 2l.(1988);
6, Chang et @l.(1991); 7, Chang ef al.(1991); 8, PEDCO(1991).
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Fig. 3. Seismic reflection section showing criteria for recognition
of the sequences. Each sequences shows characteristic
reflection attitudes, continuity and sequence boundaries.
Section position plotted on Fig. 6.
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Fig. 4. Interpreted seismic section through 5 wells showing horst and graben structures. Tertiary sequences recognized in seismic
sections and confirmed by lithologic and paleontologic data. Note that the volcanic layers had experienced folding and faulting.
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Fig. 5. Age determination by compilation of paleontologic, lithologic and absolute age data. Sequence stratigraphy offers an additional
way to subdivide the stratigraphic record, based on the chronostratigraphic significance of sequence boundaries.
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Table 1. Chronostratigraphic correlation of the East China Sea region.

TAIWINISLAND | EAST CHINA DEA OKINAWA BLOCKY POHANG CHEJU
Zhou et al., 1989 |Kimuraef al.,, 1991| Kim et al., 1986 Kim, 1965 This Study
QUATERNARY |Toukosha Fm. Donghai Gr. Ryukyu Gr. Sequence A
Pliocene Cholan Fm. Santan Fm. Shimajiri Gr. Unit O Umockdong Fm. Sequence B
Chinshui Fm.
Late Miocene Kueichulin Fm. Liulang Fm. Unit N Sequence C
E.-M. Miocene |Nanchuang Fm. Yuquan Fm. Yeonil Gr.
Taliao Fm. "Janggi Gr.
Mushan Fm.
Oligocene Aoti Fm, Huagang Fm. Sequence E
Suichoryu Fm.
Eocene Pinghu Fm. Kayo Fm. Unit L
Oujiang Fm.
Paleocene Lingfeng Fm.
DZ-VIk-1 JDZVI-2 J4DZ-V-1 J0ZV-2 GEOBUK-1 OKDOM-1 KV-1 DRAGON Pzt

T.0.3220m

% REES

- Aheolut

o: Absolute Age Sample(this study)
[ ]

Age ple(previous studies)

Fig. 7. Columnar sections from the exploratory wells showing sample locations and lateral lithologic changes along each sequences.

See Fig. 6 for well locations.
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its position in sequence.
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Table 2. Detrital modes of the samples from the Sequence D and the Sequence E.

Dep. Mono Poly Total K-feldspar Plagio- Total Volcanic Sedimentary Matamorphic Total
(m) Qz Qz Qz clase Feldspar Rock frag. Rock frag. Rock frag. Rock frag.
JDZ ViI-1
1492  83.7 4.1 87.8 6.2 2.0 8.2 20 2.0 0.0 4.0
1573  80.0 15 815 4.7 15 6.1 4.7 6.3 15 124
1771 654 210 864 6.5 0.0 6.5 0.0 5.0 2.2 7.2
1939 805 71 876 36 138 5.3 3.6 1.8 1.8 7.1
2101 715 107 82.3 1.2 0.0 1.2 94 7.1 0.0 16.6
2203 775 82 85.7 4.0 31 7.1 2.0 51 0.0 7.1
2325 743 140 88.3 39 19 59 1.9 39 0.0 59
2422 775 113 88.8 1.6 6.4 8.0 0.0 3.2 0.0 3.2
Sequence D | 2581 647 103 75.1 5.9 103 16.2 0.0 88 0.0 88
2653 648 215 86.3 39 39 7.8 0.0 58 0.0 58
2710 771 58 828 49 24 74 41 49 0.7 9.8
2821 804 52 85.7 2.6 4.0 6.5 2.6 5.2 0.0 7.8
2915 839 15 854 29 59 8.8 15 44 0.0 5.9
3001 617 103 72.0 6.3 38 10.2 6.3 25 9.0 17.8
3130 624 155 78.0 5.1 7.7 12.9 1.5 7.7 0.0 9.2
3352 769 11.2 88.1 3.7 19 56 0.7 3.7 1.9 6.3
3430 650 106 75.7 31 1.0 4.2 6.4 10.6 31 20.2
3502 727 8.2 80.9 4.1 2.7 6.8 2.7 4.1 55 12.3
3601 809 85 89.4 1.1 2.1 3.2 1.1 3.2 3.2 74
3700 673 143 816 4.2 28 71 0.0 71 42 113
Sequence E | 4000 752 132 88.5 2.9 44 7.3 14 14 14 4.2
4407 742 9.1 83.2 5.1 2.6 7.7 15 6.5 1.0 9.1
JDZ V-1
2379 686 7.2 75.8 39 3.2 71 4.6 99 2.6 17.1
Sequence D | 2418 794 4.7 84.1 5.3 4.0 9.3 34 2.6 0.7 6.6
2515 69.7 16.8 86.6 2.1 2.1 4.1 31 4.2 2.1 93
2526 745 154 89.9 14 3.6 5.0 0.7 29 14 50
2547 733 131 864 3.0 15 45 30 4.6 15 9.1
2574 8938 2.3 92.1 2.3 23 45 34 0.0 0.0 34
2607 82.5 2.7 85.2 0.9 1.8 2.7 55 4.7 18 121
2610 7638 1.7 785 54 54 10.8 54 36 1.7 10.7
Sequence E | 2676 88.0 6.5 945 1.6 1.6 3.2 0.0 0.8 1.6 24
2772 834 3.7 87.1 0.9 2.8 3.6 6.6 1.8 0.9 9.2
2805 794 83 87.7 4,2 2.0 6.2 2.0 2.0 20 6.1
2841 840 4.2 88.2 1.7 0.8 25 33 51 0.8 9.3
2853 74.9 34 78.3 4.6 5.7 10.3 34 5.7 2.3 114
2940 86.3 6.2 92.5 2.3 1.5 38 15 23 00 38
3057 715 54 77.0 8.2 13 9.5 2.7 82 2.7 13.6
PZ-1
866  80.1 9.9 90.1 0.0 9.9 9.9 0.0 0.0 0.0 0.0
963 74.3 5.4 79.7 5.4 4.0 94 814 2.8 6.6 10.8
1000 39.9 0.0 39.9 0.0 9.9 9.9 50.1 0.0 0.0 50.1
1003 76.5 5.1 81.6 6.7 3.2 9.9 51 0.0 34 8.5
1006 669 166 834 0.0 0.0 0.0 12.3 42 0.0 16.6
1018 56.7 130 69.7 8.7 8.7 17.3 43 43 4.3 13.0
1034 705 7.3 778 7.3 36 109 38 38 38 113
1037 612 55 66.6 11.1 111 22.2 5.6 56 0.0 11.2
1049 84.0 0.0 84.0 40 80 120 40 0.0 0.0 4.0
Sequence D | 1058  60.6 2.6 63.2 315 52 36.8 0.0 0.0 0.0 0.0
1061 690 40 731 40 104 144 4.2 0.0 8.3 12.5
1064 67.7 9.9 77.6 75 0.0 7.5 9.9 5.0 0.0 14.9
1067 536 209 745 9.3 46 139 4.6 0.0 7.0 11.6
1085 705 135 84.1 2.6 8.1 10.7 0.0 2.6 2.6 5.3
1091 320 300 62.1 5.9 9.9 159 3.2 15.7 3.2 22.1
1095 526 158 68.4 53 15.8 21.1 10.5 0.0 0.0 10.5
1098 639 121 76.0 6.0 29 89 12.1 31 0.0 15.2
1101 634 6.7 70.0 6.7 6.7 134 9.9 0.0 6.7 16.6
1104 645 144 78.9 9.0 1.7 10.6 0.0 52 52 10.5
1107 445 167 61.1 55 0.0 55 22.3 111 0.0 334
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Fig. 10. Comparison plot for the REE content in volcanic sedi-
ments from the Sequence E and the Green Tuff For-
mation.

Table 3. REE (p.p.m.) of Volcanics from the Sequence E.
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Fig. 11. Q-F-L, Qm-F-Lt and Qm-P-K provenance discriminating
diagrams after Dickinson and Suczek (1979) for the Se-
quence D and the Sequence E. In general, the data fall
into two clusters. The age and compositional grouping
represents a shift in source areas.

La Ce Nd Sm Tb Yb Lu LREE/HREE > REE
JDZ V-1 (3102 m) 1.93 747 1.64 4.99 143 6.37 3.09 4.74 1.03 31.66
Geobuk (2517 m) 39 1.06 3.56 8.16 1.83 1.04 4.89 648 117 30.92
Geobuk (2526 m) 3.78 1.04 3.76 7.33 143 9.52 3.67 471 0.82 35.24
Dragon (2180 m) 244 411 2.3 5.1 1.42 4.83 1.56 31 1.28 24.86
Dragon (2500 m) 1.28 4.93 248 3.73 1.24 3.67 15 248 14 2131
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Fig. 12. Summary of the controlling factors of Tertiary sedimentation. Relative sea-level change can be recognized, but the dominant
control factors on sedimentation were tectonic movement and volcanic activity.
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Fig. 13. Three dimensional seismic structure map of Pre-Tertiary basement showing palaecogeomorphology, grabens and fault lines.
Note the relationship between the NE-SW trending strike-slip fault and geomorphologic deformation.
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