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Table 1. Geologic stratigraphy of Jeju Island, Korea (Yoon et al., 2014)

Age Stratigraphic unit Remark Cclcr)lr(lzlgr ggg
paleobeach-embayment| sandstones intercalated
and deposit by marine shell beds
Holocene :
) ) ) marine conglomerates
Sinyangni Formation
and sandstones
ydcamc mixtures of
debris—avalanche |poterogeneous debris
Early deposits blocks and clasts
Pleistoce | - stratigraphic relation
ne unknown-
Baengnokdam lava domes and dykes
Trachyte Group
Hallasan Basalt Group |pahoehoe and aa lavas young tpff
er ring
Basaltic dyke complex solitary dykes and dyke| cinder
swarms cone
fluvial  beds  consisting
Tamna Formation |mainly of gravelly
sediments
older
Pyoselli Basalt Group | pahoehoe lavas cinder
cone
marine gravelly
sandstones, sandstones
and mudstones
Seogwipo Formation [intercalated by
haloclastites and  tuff
ring deposits in the
Late upper part
Pliocene basaltic &  trachytic
Paleo-Jeju Volcanics |gravels in the Seogwipo
Formation
Paleocene mi.crograph'ic
granites(Bulguksa  Granite),
volcanic  sandstones  and
Basement
Precambri muq§tones, Wel.ded tuffs,
an lapilli tuffs, biotite granites
(Daebo Granite)
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South Sea

Fig. 7. Geological map showing the division of study area of Jeju island. Spots indicate sampling sites.
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Fig. 9. Gravelly sandy mudstone (G) in Tosan-ri. A rectangle
indicates sampling site.

T s 8 @ :
Fig. 10. Gravelly sandy mudstone (G) in Gimnyeong-ri. A
rectangle indicates sampling site.
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Fig. 11. Gravelly sandy mudstone (G) and sandstone (Sd) in
Pyeongde-ri. A rectangle indicates sampling site.

Fig. 12. Gravelly sandy mudstone (G) and sandstone (Sd) in
Seongup-ri. A rectangle indicates sampling site.
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sampling site.
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Fig. 15. Gravely sandy mudstone (G) in Nohyoung-dong. A
rectangle indicates sampling site.

Fig. 16. Gravelly sandy mudstone (G) in Gemimok. A rectangle

indicates sampling site.
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Fig. 17. Gravelly sandy mudstone (G) and sandstone (Sd) in
Sajebidongsan. A rectangle indicates sampling site.

Fig. 18. Gravelly sandy mudstone (G) and sandstone (Sd) in

Hancheon 4. A rectangle indicates sampling site.
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Fig. 19. Gravelly sandy mudstone (G), sandstone (Sd) and
conglomerate (C) in Eosichen. A rectangle indicates

sampling site.
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Fig. 20. Gravelly sandy mudstone (G), sandstone (Sd) and
conglomerate (C) in Seohong-dong. A rectangle indicates

sampling site.

Fig. 21. Gravelly sandy mudstone (G), sandstone (Sd) and

conglomerate (C) in Eorimok 2. A rectangle indicates

sampling site.



Fig. 22. Gravelly sandy mudstone (G), sandstone (Sd) and
conglomerate (C) in Seondol 1. A rectangle indicates

sampling site.

Fig. 23. Gravelly sandy mudstone (G), sandstone (Sd) and

conglomerate (C) in Muljangol-oreum. A rectangle indicates

sampling site.
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Fig. 26. Gravelly sandy mudstone (G) and sandstone (Sd) in
Kosan-ri. A rectangle indicates sampling site.

Fig. 27. Gravelly sandy mudstone (G) and sandstone (Sd) in

Yongsu-ri. A rectangle indicates sampling site.
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Fig. 28. Gravelly sandy mudstone in Tosan-ri.



AP 9S 2ete B4 S =¥F T4 AHE AR dis) 2
71, A, dvt=e] FeEE AAE] BESATH A G dE5L WA, A
FE 55w AgoA A¥oR FAF o, dvEE Y5 A
3 otZhE e FEHE we AEE YRt £ o 83 A A 9
gt SeAFS Fi AFe] JoE Add 5L HES A Aste @n
AEAE st WFAn A A BEEE YR 22 HA LA
FE2 UBUs S-S Holud AR HAFAWAE ARAA FIFJH
29gol AR Al TxLAH 2HO 7 o]FojHom 4y o] FEL
UERA] gholr] Alme] A dEL ooz s dhFig. 29).

Fig. 29. Photomicrograph of a large quartz grain in the Tamna Formation.
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Table 2. Mineral compositions

of the mudstone in the Tamna Formation.

Sample Locality mineral clay mineral others
No. Qz Fd Py Ma He Il Sm Ka Ve Ch
EO01 Dongbok-Ti ++ + ++ +
E02 Tosan-ri o+ ++ A
E03 Kyore-ri +H+ + + +
E04 Hwabuk-dong 4+ + .
E05 Handong-ri + + ¥
E06 Songdang-Ti + ++ ++ Fo
E07 Decheon-dong + -t + + +
EO08 Gimnyeong-Ti HHt + + ++ ++ + ¥
E09 Pyeongde-ri ++ + + + ++ ++ ¥
E10 Seongup-ri ++ ++ + B
C01 Eosichen-river + o+ ++ + +
C02 Depyoeng-ri + +
C03 Seohong-dong1 + ot
C04 Bekrokdam ++ + ++ Am
C05 Sajebidongsan + ++ ot
C06 Daepo-dong ++ + ¥ i "
Co7 Dosun-ri ++ - -
C08 1100goji + + +

Keys: Qz: quartz, Fd: feldspar, II: illite, Sm: smectite, Ka: kaolinite, Ha: halloysite, Ve:

vermiculite, Ch: chlorite, Pl: Plagioclase, Mi: Mica, Am: Amphibole,
He: Hematite, Al: Alunite, Ca: Calcite, Ma: Magnetite, Gi: Gibbsite, Ze: zeolite, Cr: Cristobalite, Si: Siderite, Fo: Forsterite, Py: pyroxene



Table 2. Continued

Sample . mineral clay mineral
Locality others
No. Qz Fd Py Ma He Il Sm | Ka | Ve Ch
C09 Tamragegok-valley -+ + + ++
C10 Eorimok2 ++ + + + +
Cl1 Bulgeun-oreum ++ + Al, Ca
Cl12 Hangpaduri e+ + + + ++ ++
C13 Hawon ++ + + =+ +
Cl4 Dongsugyol ++ + + Gi
Cl5 Yonggingakl-sand +
C16 Yonggingak2-mud e+
C17 Ora-dong +
C18 Gemimok + + + ++ ++
C19 Seondoll + + + +++ + + Gi, Ha
C20 Witseoreum + ++ + Gi
C21 Hanchen-riverl + + + + Gi
C22 Hanchen-river2 + ++
C23 Nohyeong-dong e+ + ++ ++ ++
C25 Dopyoung ++ + + ++ +
C26 Hakrim-dong ++ ++ +
C28 Muljangol-oreum ++ +H+ + +

Keys: Qz: quartz, Fd: feldspar, II: illite, Sm: smectite, Ka: kaolinite, Ha: halloysite, Ve: vermiculite, Ch: chlorite, Pl

: Plagioclase, Mi: Mica, Am: Amphibole,
He: Hematite, Al: Alunite, Ca: Calcite, Ma: Magnetite, Gi: Gibbsite, Ze: zeolite, Cr: Cristobalite, Si: Siderite, Fo: Forsterite, Py: pyroxene



Table 2. Continued

Sample . mineral clay mineral
Locality others
No. Qz Fd Py Ma He Il Sm | Ka | Ve | Ch
C29 Dongsugyo2 + + + +
C30 Dosundawon ++ + ++ + Gi
C31 Keumsanmokjang + + + Gi
C32 Yongjingak3 +
C33 Seohong-dong?2 + + + + Ha
C34 Hancheon-river3 +++ + ++
C35 Hancheon-riverd ++ + ++ + +
C36 Seondol2 ++ + +
C37 Dare-oreum +++ + +
W01 Hanwon ++ + " + — 3
w02 Kosan-ri +++ ++ 4 t o L
W03 Sinpyoung-ri o+ + ] i 4
W04 Myoungwol-ri +++ + ¥ iy i
W05 Sangde-ri +H+ + N
W06 Hwasun-ri + + + 4 + Ca, Ze, Cr, Si, Fo
w07 Hamo-ri +Ht+ + 4 e "+
W08 Deoksu-ri +H + ++ ++ ++
W09 Sansimbong-oreum +++ + ++ + + +

Keys: Qz: quartz, Fd: feldspar, Il illite, Sm: smectite, Ka: kaolinite, Ha: halloysite, Ve: vermiculite, Ch: chlorite, Pl
He: Hematite, Al: Alunite, Ca: Calcite, Ma: Magnetite, Gi: Gibbsite, Ze: zeolite, Cr: Cristobalite, Si: Siderite, Fo: Forsterite, Py: pyroxene

. Plagioclase, Mi: Mica, Am: Amphibole,
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Legend

@ Coarse-grained
® Fine-grained

® None

Fig. 30. Distribution map of quartz in the Tamna Formation.
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Fig. 31. Distribution map of clay minerals in the Tamma Formation.
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Fig. 32. XRD pattern of EQ2 sample in Tosan-ri. Q: quartz, F: feldspar.
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Fig. 33. XRD patterns of EO2 sample in Tosan-ri after various treatment. AD:
untreated, EG: treated with ethylene glycol, HT: heated at 550°C for 1
hour. K: kaolinite, I: illite.
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Fig. 34. XRD pattern of E04 sample in Hwabuk-dong. Q: quartz, F: feldspar.
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Fig. 35. XRD patterns of E04 sample in Hwabuk-dong after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. I: illite.
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Fig. 36. XRD pattern of EQ7 sample in Decheon-dong. Q: quartz, F: feldspar.
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Fig. 37. XRD patterns of EQ7 sample in Decheon-dong after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. K: kaolinite.
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Fig. 38. XRD pattern of E0O8 sample in Gimnyeong-ri. Q: quartz, F: feldspar.

HT

20°Cuke

Fig. 39. XRD patterns of EO8 sample in Gimnyeong-ri after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. V: vermiculite, I: illite, K: kaolinite.
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Fig. 40. XRD pattern of E09 sample in Pyeongde-ri. Q: quartz, F: feldspar.
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Fig. 41. XRD patterns of E09 sample in Pyeongde-ri after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. Ch: chlorite, I: illite, K: kaolinite.
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Fig. 42. XRD pattern of CO1 sample in Eosichen. Q: quartz, F: feldspar.
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Fig. 43. XRD patterns of CO1 sample in Eosichen after various treatment. AD:
untreated, EG: treated with ethylene glycol, HT: heated at 550°C for 1
hour. V: vermiculite, I: illite, K: kaolinite.
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Fig. 44. XRD pattern of C06 sample in Daepo-dong. Q: quartz, F: feldspar.
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Fig. 45. XRD patterns of C06 sample in Daepo-dong after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. Sm: smectite, I: illite, K: kaolinite.
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Fig. 46. XRD pattern of C09 sample in Tamragegok-valley.
Q: quartz, F: feldspar.
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Fig. 47. XRD patterns of C09 sample in Tamragegok-valley after various
treatment. AD: untreated, EG: treated with ethylene glycol, HT: heated

at 550°C for 1 hour. Sm: smectite, I: illite, K: kaolinite.
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Fig. 48. XRD pattern of C10 sample in Eorimok-2. Q: quartz, F: feldspar.
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Fig. 49. XRD patterns of C10 sample in Eorimok-2 after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. V: vermiculite, I: illite, K: kaolinite, Q: quartz.
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Fig. 50. XRD pattern of C12 sample in Hangpaduri. Q: quartz, F: feldspar.
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Fig. 51. XRD patterns of C12 sample in Hangpaduri after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C

for 1 hour. V: vermiculite, I: illite, K: kaolinite.
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Fig. 52. XRD pattern of C17 sample in Ora-dong. F: feldspar.
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Fig. 53. XRD patterns of C17 sample in Ora-dong after various treatment. AD:
untreated, EG: treated with ethylene glycol, HT: heated at 550°C for 1

hour.
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Fig. 54. XRD pattern of C23 sample in Nohyeong-dong. Q: quartz, F: feldspar.

Ch
1 K
AD
EG
HT
0 10 20 30
20°CuKkao

Fig. 55. XRD patterns of C23 sample in Nohyeong-dong after various
treatment. AD: untreated, EG: treated with ethylene glycol, HT: heated
at 550°C for 1 hour. Ch: chlorite, I: illite, K: kaolinite.
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Fig. 56. XRD pattern of C35 sample in Hancheon-4. Q: quartz, F: feldspar.
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Fig. 57. XRD patterns of C35 sample in Hancheon-4 after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. Ch: chlorite, I: illite, K: kaolinite.
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Fig. 58. XRD pattern of C37 sample in Dare-oreum. F: feldspar.
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Fig. 59. XRD patterns of C37 sample in Dare-oreum after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour.
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Fig. 60. XRD pattern of C19 sample in Seondol-1. Q: quartz, F: feldspar.
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Fig. 61. XRD patterns of C19 sample in Seondol-1 after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. Ch: chlorite, I: ilite, K: kaolinite.
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Fig. 62. XRD pattern of W02 sample in Kosan-ri. Q: quartz, F: feldspar.
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Fig. 63. XRD patterns of W02 sample in Kosan-ri after various treatment. AD:
untreated, EG: treated with ethylene glycol, HT: heated at 550°C for 1
hour. V: vermiculite, I: illite, K: kaolinite.
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Fig. 64. XRD pattern of W03 sample in Sinpyoung-ri. Q: quartz, F: feldspar.
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Fig. 65. XRD patterns of W03 sample in Sinpyoung-ri after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. Sm: smectite, I: illite, K: kaolinite.
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Fig. 66. XRD pattern of W06 sample in Hwasun-ri. Q: quartz, F: feldspar, A:

analcime.
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Fig. 67. XRD patterns of W06 sample in Hwasun-ri after various treatment.
AD: untreated, EG: treated with ethylene glycol, HT: heated at 550°C
for 1 hour. Sm: smectite, K: kaolinite.
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Fig. 68. XRD pattern of W09 sample in Sansimbong-oreum.
Q: quartz, F: feldspar.
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Fig. 69. XRD patterns of W09 sample in Sansimbong-oreum after various
treatment. AD: untreated, EG: treated with ethylene glycol, HT: heated

at 550°C for 1 hour. Sm: smectite, I: illite, K: kaolinite.
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Table 3. Mineral compositions of the mudstone in the Tamna Formation

Sample . mineral
Locality - . X

No. Qz| Pl | Fd| Ka| Mi | Ch | Am| He| Al | Ca| Ma| Gi | Ze| Cr | Si | Fo | Py

EO1 Dongbok-ri 40.1| 23.7| 16.8] 4.1] 10.7] 45 - - - - - - - - - - -
E02 Tosan-ri 53.5| 6.2] 145 9.7 7.4] 56 - - - = = N - - - - -
E03 Kyore-ri 32.6| 23.5| 15.1] 56| 39 9.0 = - - L - - - - - - 10.3
E04 Hwabuk-dong 16| 71.2| 19.8 0.4] 03] 11 3 = - -1 %5.7 % » - - - -
E05 Handong-ti 34.4| 155 9.6 9.0/ 38 32 - 81 - - 93 - ! - - - -
E06 Songdang-ri -/ 20.0| 15.6| 2.0 12| 1.0 = = = - 17.2 = - - - 17.8] 23.1
E07 Decheon-dong 42| 62.4| 85 0.1} 14 138 = = = -l 53 = - - - - 164
EO8 Gimnyeong-ri 48.5| 18.0| 14.7] 44| 33| 74 - - - -l 3.8 - N - - - -
E09 Pyeongde-ri 40.6| 19.0| 15.2 7.1 35 93 - 19 - -l 35 = . - - - -
E10 Seongup-ri 31.7) 20.0] 13.9] 6.4| 144 83 - - - -l 53 = - - - - -
C01 Eosichen-river 9.6| 27.2| 63.2 = = - - - - - . 3 N - - - -
C02 Depyoeng-ti 254 21.1] 19.9] 10.7] 5.1} 7.1 = = - -l 10.7 = r - - - -
C03 Seohong-dongl 17.2] 13.9| 29.5| 12.8| 20.3| 6.3 - - - - o - u - - - -
C04 Bekrokdam 0.9] 61.4| 27.2| 0.1 7.3 10| 45 = = - N = - - - - -
C05 Sajebidongsan 5.1 41.1] 30.8] 6.0/ 11.9] 5.0 - - - N N - - - - - -
C06 Daepo-dong 31.0, 26.6] 18.3] 6.1| 10.8] 7.2 - - S - - 2 - - - - -
Co7 Dosun-ri 45.0 9.0 9.9 12.3| 115 12.0 = = = - - - - - - - -
C08 1100goji 14.0| 31.4| 19.1] 4.5 9.0 94 - 125 N - = - - - - - -

Keys: Qz: quartz, Pl: plagioclase, Fd: k-feldspar, Ka: kaolin, Mi: mica, Ch: chlorite, Am:
magnetite, Gi: gibbsite, Ze: zeolite, Cr: cristobalite, Si: siderite, Fo: forsterite, Py: pyroxene.

amphibole, He: hematite, Al

alunite, Ca: calcite, Ma:



Table 3. Continued

Sample Locality - mineral . .

No. Qz| Pl | Fd| Ka| Mi | Ch | Am| He| Al | Ca|Ma| Gi | Ze| Cr | Si | Fo | Py
09 yTamragegC’k'VaHe 35| 201| 13.9] 43| 54| 128 -| - - - 4 - - A - 4 -
C10 Eorimok?2 29.8| 27.5| 20.4| 3.0 7.6/ 10.2 - - - - = - - - - - -
Cl1 Bulgeun-oreum -| 13.7] 33.4 . - = -| 20.5| 17.4| 9.6 - - - - - - -
C12 Hangpaduri 64.0/ 15.4| 15.4| 5.8 13| 1.2 - = - - - u e - - - -
C13 Hawon 18.4| 26.9| 26.5| 6.8/ 8.7 6.7 - = - - -l 59 3 - - - -
Cl4 Dongsugyol 33.2| 22.6| 16.0{ 4.2| 9.0| 15.0 = = = - - = = - - - -
Cl5 Yonggingakl-sand 2.0/ 48.8| 33.8] 83| 33 22 = = = - N - - - - - -
Cl6 Yonggingak2-mud -| 34.7| 64.7 - -l 0.6 - - - - - - N - - - -
C17 Ora-dong -| 52.3] 31.2 = = N N = - -l 99 o - - - - -
C18 Gemimok 33.6| 14.5] 29.71 34| 21| 89 = = - - -f %8 - - - - -
C19 Seondoll 24.9| 27.1] 225 54| 49| 85 - 1.2 - - 4 5% 3 - - - -
C20 Witseoreum 8.2| 53.8| 19.8] 1.8 11| 24 - - - -l 59| 7.0 H - - - -
C21 Hanchen-riverl 25.2| 28.1] 17.9) 6.6/ 50/ 9.2 = = = - 6.8 "2 - - - - -
C22 Hanchen-river2 19.4| 19.5| 475 3.1} 7.0, 54 - - - i = - - - - - -
C23 Nohyeong-dong 52.8| 12.9] 16.6| 5.2| 28| 9.7 - - N = = r - - - - -
C25 Dopyoung 0.3] 33.2| 50.0, 2.3 06| 11 -l 6.0 - = maglt. 5 - - - - - -
C26 Hakrim-dong 12| 55.5| 11.7| 25/ 06| 18 = - - 3 2.2 - - - - - 20.2
C28 Muljangol-oreum 19.6| 74.3 - 1.8 06| 3.7 - - = N - - - - - - -

Keys: Qz: quartz, Pl: plagioclase, Fd: k-feldspar, Ka: kaolin, Mi: mica, Ch: chlorite, Am: amphibole, He: hematite, Al: alunite, Ca: calcite, Ma:
magnetite, Gi: gibbsite, Ze: zeolite, Cr: cristobalite, Si: siderite, Fo: forsterite, Py: pyroxene.



Table 3. Continued

Sample . mineral
Locality - - -
No. Qz| Pl | Fd| Ka| Mi | Ch | Am| He| Al | Ca| Ma| Gi| Ze| Cr| Si | Fo| Py
C29 Dongsugyo2 16.8| 26.4] 20.3] 3.9 12| 4.2 - 19 - - 49 - - - - 6.0] 14.3
C30 Dosundawon 39.6/ 10.9| 12.8| 11.7| 3.5 10.3 - - - o - 11.2 - - - - -
C31 Keumsanmokjang 17.2) 32.9| 19.7] 6.2| 3.6] 6.2 = - - -l 10.8| 3.3 - - - - -
C32 Yongjingak3 0.1] 30.3] 68.4 = 3 - N = - - - = = - - - -
C33 Seohong-dong2 8.0/ 22.1) 31.6| 7.0 13.9] 24 = =~ - - 47 - 2 - - -1 10.3
C34 Hancheon-river3 449 27.0f 18.1] 2.0/ 5.6/ 2.5 = = = - 4 - N - - - -
C35 Hancheon-river4 39.0| 23.2| 16.5| 84| 5.3 7.7 = = = N N e - - - - -
C36 Seondol2 24.0) 14.8| 25.6 9.3] 93| 79 - - - -l 9.2 = - - - - -
C37 Dare-oreum -| 33.8] 59.7 = -l 0.8 -l 2.8 - -l 29 = N - - - -
Wwo01 Hanwon 47.3| 21.1| 119 3.6/ 4.0, 4.0 = - - - - . - - - - -
w02 Kosan-ri 434| 25.8| 13.8| 7.1 4.2| 58 = - - - - a2 - - - - -
W03 Sinpyoung-ri 48.6| 23.1| 187 4.3 2.7 3.6 - = - - - = 5 - - - -
W04 Myoungwol-ri 495/ 15.8| 13.7/ 6.0, 7.2 7.9 - - - - - - - - - - -
W05 Sangde-ri 46.8| 17.2| 12.0| 8.6 7.3 6.2 = = = N = - - - - - -
W06 Hwasun-ri 85| 27.2| 10.9] 5.1 28| 4.6 -l 5.1 - 19 = -1 19.1} 25| 44| 21| 59
w07 Hamo-ri 56.4| 12.5| 11.5| 4.4 2.1 2.0 - - # - = - - - - - -
W08 Deoksu-ri 43.8| 14.4| 15.9| 11.4| 3.5 11.0 = - = - = - - - - - -
W09 Sansimbong-oreum | 41.3| 22.8| 17.5] 5.2| 4.6/ 8.5 - - - - B - - - - - -
Keys: Qz: quartz, Pl: plagioclase, Fd: k-feldspar, Ka: kaolin, Mi: mica, Ch: chlorite, Am: amphibole, He: hematite, Al: alunite, Ca: calcite, Ma:

magnetite, Gi: gibbsite, Ze: zeolite, Cr: cristobalite, Si: siderite, Fo: forsterite, Py: pyroxene.
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Fig. 70. Relationship between the XRD intensity of quartz and intensity of 144, 10A and 7A of clay minerals. (A) quartz rich

mineral assemblages, (B) amorphous material rich mineral assemblages, (C) mineral assemblages having a small quantity of

quartz, (D) feldspar rich mineral assemblages, (E) other mineral assemblages.
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Fig. 72. XRD patterns of the representative mineral assemblages. (A) Quartz
rich  mineral assemblage, (B) Amorphous material rich mineral
assemblage, (C) Mineral assemblages having a small quantity of quartz,
(D) Feldspar rich mineral assemblage, (E) Other mineral assemblage.



Fig. 73. Distribution map of the mineral assemblages in the Tamna Formation.
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Table 5. The types of clay mineral assemblages

Type Clay mineral assemblages
A-Type lllite
B-Type [llite > Kaolinite
C-Type [llite > Smectite
D-Type Kaolinite > Illite, Vermiculite
E-Type Kaolinite > Illite, Chlorite
F-Type Smectite > lllite, Kaolinite
G-Type 10 A -Halloysite
H-Type Amorphous material
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Fig. 74. Distribution map of the clay mineral assemblages in the Tamna Formation.
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Fig. 75. SEM images showing quartz and EDS analysis.
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Fig. 76. XRD pattern of C33 sample in Seohong-dong. Q: quartz, F: feldspar,
Ha: halloysite.
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Fig. 77. XRD patterns of C33 sample in Seohong-dong after various
treatment. AD: untreated, EG: treated with ethylene glycol, HT: heated
at 550C for 1 hour. Ha: halloysite.
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Fig. 78. SEM images showing 10A-halloysite and EDS analysis.
(A) x15,000, (B) x50,000, (C) x100,000.
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Fig. 79. Tectonic provinces of Korean peninsula.
V-1 and V-2 : Okcheon Belt (Geology of Korea, 2002).
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Fig. 80. Paleocoastline and paleoriver channel (Geology of Korea, 2002).
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Fig. 81. Geological structure map of West Area (Shinn et al., 2010). (A) A
simplified tectonic map of northeast Asia, showing wide distribution of
Cretaceous-Tertiary sedimentary basins (modified from Chen and Qin,
1989; Allen et al, 1997; Ren et al, 2002). (B) Major geologic
structures of the Cretaceous-Tertiary basins between the Tan-Lu fault
in China and the strike-slip fault system in the Korean peninsula
(modified from Zhang et al, 1989; Chough et al., 2000; Yi et al,
2003; Zhang et al., 2003). Broken lines denote geologic lineaments
compiled from gravity and magnetic interpretations (Zhang et al.,
2007). (C) Location of seismic lines and exploratory wells. Solid lines
denote the reprocessed seismic reflection profiles primarily used in
this study.
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Age

Stage

Geologic Event

Late
Pleisto-
cene

Late
Pliocene

Stage V:

Trachytic magma
intrusion

west

Z

Baengnokdam lava dome
—

east

-

~

Intrusion of the Baengnokdam
Trachyte Group (BTG), causing
dome-like uplift of Hallasan;

<. | Baengnokdam (pit crater) was

formed by collapse of the
summit.

Age of Baengnokdam lava dome:
0.07 Ma.

Stage IV:

Basaltic volcanic
activity-2

Stage I11:

Fluvial
environment

Stage II:

Basaltic volcanic
activity-1

Stage I:

Basin formation
and marine
transgression

Paleo-
cene

PreCam.

Basement

Eruption of pahoehoe and aa
lavas of the Hallasan Basalt
Group (HBG); younger cinder
cones (YCC) were formed;
intrusion of basaltic dyke
complex (BDC).

Age: younger than 0.5 Ma.

Laharic sediments of the Tamna
Formation (TNF) were deposited.
Thickness: several meters to
more than 200 m.

Age: about 0.5 Ma.

Pahoehoe lavas of the Pyoseolli
Basalt Group (PBG) were
erupted and distributed in the
east and west parts of Jeju
Island; older cinder cones (OCC)
were formed.

Age: about 0.6 Ma.

The littoral to shallow marine
Seogwipo Formation (SGF) was
deposited; hyaloclastite and tuff
ring deposits are intercalated in
its upper part.

Thickness: 371 m.

Age: 3.58(7)-0.78 Ma.

Rocks of the Okcheon Belt:
Daebo and Bulguksa granites
and Cretaceous volcanic rocks.
Paleo-Jeju Volcanics (PJV)
occurred in the environs of Jeju
Island: basaltic and trachytic
rocks are in the Seogwipo
Formation as gravels.

Fig. 82. Schematic diagram of the tectonic history of Jeju Island, Korea (Yoon
et al.. 2014).
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Mineral Composition of the Mudstone
and Provenance of the Tamna

Formation, Jeju Island

Hyun Weon Hak

Department of Geology
The Graduate School

Pusan National University

Abstract

The geologic sequence of Jeju Island is generally divided into Basement,
Paleo-Jeju Volcanic rocks, Seogwipo Formation, Pyoseolli Basalt Group,
Tamna Formation, Basalt dyke complex, Hallasan Basalt Group,
Baengnokdam Trachyte Group, Volcanic debris-avalanche deposit, Sinyangni
Formation and Paleobeach-embayment sand deposit in ascending order. The
Tamna Formation is fluvial deposits consisting conglomerate, sandstone and

mudstone and widely distributed in Jeiu Island. The origin of constituent
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minerals was investigated by analyzing occurrence and mineral composition
of mudstone layer that is evenly distributed in the Tamna Formation. The

geological survey, sample collection, X-ray diffraction analysis, petrographic
microscopic observation and SEM analysis were conducted.

Large quartz crystals having 1~3cm in diameter were observed in the
Tamna formation. These quartz had very similar characteristics with those
observed in quartzite and quartz vein. XRD analysis indicates that the
mudstone in the Tamna formation was composed of quartz, plagioclase,
K-feldspar, micas, magnetite and hematite and clay minerals such as illite,
smectite, kaolinite, chlorite, 10 A -halloysite. The constituent minerals can
be largely classified into the six groups of mineral assemblage. Clay
minerals can also be grouped as the eight mineral assemblages. The
characteristic =~ occurrence  of  these  mineral  assemblages  was
comprehensively analyzed.

In the central area, large quartz was distributed and their content was
generally high. The contents of kaolinite, vermiculite and chlorite were
slightly higher in the west area showing high quartz content. The contents
of kaolinite and vermiculite were higher in the west than in east areas.

The results suggest that the source materials of the Tamna Formation
are related to the Precambrian Okcheon Metamorphic Belt. In other words,
the formation of the Tamna Formation can’t be explained by the volcanism
in Jeju Island. The Tamna Formation is considered to be formed in totally
different geological and geographical environments from now. Main source
of sediments contributing to the Tamna Formation is seemed to be rocks
at the Okcheon Metamorphic Belt. The Tamna Formation is considered to
be formed by these sediments with the addition of materials derived from
pre-existing basement rocks and volcanic rocks. Various minerals were
formed by depending on the content of source materials and the degree of

post-processes such as weathering and alteration.
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