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Mineral Composition of the Tamna Formation, Jeju Island
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Abstract: The fluvial Tamna Formation, consisting of conglomerate, sandstone and mudstone layers, is
widely distributed in Jeiu Island. Various sizes of quartz crystals were identified from most of the Tamna
Formation, including the mudstone layer. XRD analysis also shows that the mudstone layer is composed
of various minerals, quartz, plagioclase, K-feldspar, mica, magnetite, hematite, olivine, amphibole, gibbsite,
calcite, analcime and clay minerals such as illite, kaolinite, vermiculite, smectite, chlorite, 10 A-halloysite.
There is a tendency showing that the more amount of kaolinite, vermiculite, and chlorite is present where
the more amount of quartz crystals is present. It is likely that the main source materials contributing to
the Tamna Formation were from the parental rocks containing abundant quartz grains, suggesting that the
Tamna Formation could not be related to Jeju volcanic rocks, but possibly to pre-existing basement rocks.
Thus, we propose that the Tamna Formation was formed from the materials derived from both pre-existing
basement rocks and Jeju volcanic rocks, which were subsequently affected by diagenesis, hydrothermal
alteration and weathering process.

Keywords: Jeiu Island, Tamna Formation, quartz, mudstone, mineral, provenance
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Table 1. Mineral compositions of mudstone in the Tamna Formation
Sample . Mineral Clay Mineral
No. Locality Qz Fd Py Ma He I Sm Ka ve cn Ot
EO1  Dongbok-ri ++ + ++ +
E02  Tosan-ri - T+ ot
E03  Kyore-ri -+ + + +
E04 Hwabuk-dong ++ + ++
EO5 Handong-ri + + +
E06  Songdang-ri + ++ ++ Fo
E07  Decheon-dong + o+ + +
EO08  Gimnyeong-ri -+ + ++ T+ + +
E09  Pyeongde-ri =+ o+ + + ++ ++ +
E10  Seongup-ri ++ ++ + +
C01  Eosichen-river + ++ + +
C02 Depyoeng-ri + +
C03  Seohong-dongl + T+
C04 Bekrokdam ++ + ++ Am
C05  Sajebidongsan + ++ A+
C06  Daepo-dong ++ + + + +
C07  Dosun-ri ++ ++ T+
C08  1100goji + + +
C09 Tamragegok-valley —+++ + + T+
C10  Eorimok2 ++ + + + +
CI1  Bulgeun-oreum ++ + Al, Ca
C12  Hangpaduri =+ + + + T+ T
C13  Hawon ++ + + ++ +
C14  Dongsugyol ++ + + Gi
C15  Yonggingakl-sand +
C16  Yonggingak2-mud -+
C17  Ora-dong +
C18  Gemimok + + + ++ ++
C19  Seondoll + + + e + +  Gi,Ha
C20  Witseoreum + ++ + Gi
C21 Hanchen-riverl + + + + Gi
C22  Hanchen-river2 + ++
C23  Nohyeong-dong +HH+ + ++ ++ ++
C25 Dopyoung ++ + + ++ +
C26  Hakrim-dong o+ +
C28  Muljangol-oreum =+ + +
C29 Dongsugyo2 + + + +
C30  Dosundawon ++ + ++ +  Gi
C31 Keumsanmokjang + + + Gi
C32  Yongjingak3 +
C33  Seohong-dong2 + + + + Ha
C34  Hancheon-river3 -+ + s
C35 Hancheon-river4 ++ + ++ + +
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Table 1. Continued
Sample . Mineral Clay Mineral
No, Locality Qz Fd Py Ma He T sm Ka ve n Ot
C36 Seondol2 ++ + +
C37 Dare-oreum ++ + +
W01 Hanwon ++ + + + T+ +
W02 Kosan-ri +H+ 4+ ++ 4
W03 Sinpyoung-ri =+ o+ o+ 4+
W04 Myoungwol-ri =+ o+ + ++ T+
W05  Sangde-ri +++ + +
W06 Hwasun-ri + + + -+ Ca, Ze, Cr, Si,
Fo
W07 Hamo-ri o+ ++ —+ 4+
W08 Deoksu-ri =+ ++ ++ ++
W09 Sansimbong-oreum +++ = + ++ + + +

Keys: Qz: quartz, Fd: feldspar, I1: illite, Sm: smectite, Ka: kaolinite, Ha: halloysite, Ve: vermiculite, Ch: chlorite, PI: 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
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Fig. 2. Distribution map of the mineral assemblages in the Tamna Formation.
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Table 2. The types of mineral assemblages in the
Tamna Formation.

Type Mineral assemblages
A-Type Quartz > Clay Mineral > Feldspar
B-Type Amorphous > Quartz, Feldspar
C-Type Feldspar > Quartz
D-Type Feldspar > Amorphous
E-Type Clay Mineral > others

Q
Q A
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~— Q
¥ D
N A F

20°CuKa
Fig. 4. 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.
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Table 3. The types of clay mineral assemblages in the
Tamna Formation.

Type Clay mineral assemblages

A-Type Mlite

B-Type [llite > Kaolinite

C-Type Illite > Smectite

D-Type Kaolinite > Illite, Vermiculite
E-Type Kaolinite > Illite, Chlorite
F-Type Smectite > Illite, Kaolinite
G-Type 10 A-Halloysite

H-Type Amorphous material
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Fig. 6. Distribution map of the clay mineral assemblages in the Tamna Formation.
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