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Sang Koo Hwang, 2013, Welding and Crystallization Facies, and Cooling Processes of the Dongmakgol Tuff
in the Cheolwon Basin, Korea. Journal of the Geological Society of Korea. v. 49, no. 1, p. 73-91

ABSTRACT: The Dongmakgol Tuff, dated to be 103.1 + 3.2 Ma by Rb-Sr method, consists of voluminous
ignimbrites with intercalations of thin bedded tuffs in two horizons. It illustrates many features of a compound
cooling unit with nonwelding or partial welding zones along the horizons. Noticeable exposures along the valleys
and cliffs exhibit vertical and horizontal changes in degree of welding and crystallization, from which the
ignimbrites can be divided into several welding and crystallization zones. The welding zones in two ignimbrites
are generally divided into outer nonwelding zones, middle partial welding zones and inner dense welding zones,
and rheomorphic zones between the partial and dense welding zones. Thick devitrified zones commonly overprint
much portion of the dense and partial welding zones, whereas thin vapor-phase crystallization zones locally develop
in the contact of the partial welding zones with dense welding zones. Welding in the Dongmakgol Tuff initiated
during and after emplacement of pyroclastic flows. Early crystallization followed welding to devitrify the vitric
tuffs and later vapor-phase crystallization locally occurred to overprint the devitrified zones.

Key words: Compound cooling unit, Welding zone, Rheomorphic zone, Crystallization zone, Cooling process

(Sang Koo Hwang, Department of Earth & Environmental Sciences, Andong National University, Andong
760-749, Korea)
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Fig. 1. Geological map of the Cheolwon basin, showing the section locations in near-proximal part (A, B, C, D,
E, F, G, H, I) and near-medial part (J, K, L, M, N) in the Dongmakgol Tuff. Two dash lines represent the horizons

of LT (lower bedded tuffs) and UT (upper bedded tuffs).
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Fig. 2. Cross section of field lithology zones, showing interior sequences of lower and upper bedded tuffs, and lower,
middle and upper ignimberites in the Dongmakgol Tuff. SB represents the Sinseo Breccia.
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Fig. 3. Typical exposures of the Dongmakgol Tuff. (A) Bedded tuffs in the Seongsan area; (B) Nonwelded tuff show-
ing the original pumice clasts at the base of the lower ignimbrite; (C) Partially welded tuff showing a relief by the
differential erosion; (D) Slight flattening of pumice clasts in the partially welded tuff; (E) Densely welded tuff showing
an eutaxitic fabric and flammes surrounding a lithic fragment; (F) Rheomorphic tuff displaying a parataxitic fabric.
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Flg 4. Photomicrographs of the Dongmakgol Tuff. (A) A pumice clast, originally showing highly Veswular texture
in nonwelded tuff under plane light; (B) Crude vitroclastic fabric from recognition of shard structure in nonwelded
tuff under plane light; (C) A slightly flattened pumice clast preserved in vitric material in partially welded tuff under
plane light; (D) Same as above with crossed nicols, showing that the pumice is weakly devitrified into crude spher-
ulites (gray areas); (E) Eutaxitic fabric from pumices (light streaks) and shards (dark streaks) molded against a crystal
fragments in densely welded tuff under plane light, and crystallized along the boundary by cryptocrystalline axiolites
that are too fine to see; (F) parataxitic fabric from shards and fiammes. crystallized by microcrystalline axiolites
in theomorphic tuff with crossed nicols. Pumice structure defined by outer microcrystalline axiolitic intergrowth,
and partly destroyed by inner microcrystalline spherulitic crystallization (light areas).
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g%

Fig. 5. (A) Photomicrographs of pumice structures defined by outer microcrystalline axiolitic intergrowth, and inner
coarser-grained spherulitic crystallization (light areas) in densely welded tuff with crossed nicols; (B) Same as above

under plane light.
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Table 1. Physical characteristics of near-proximal parts of the Dongmakgol Tuff based on specimens and thin sections
collected in Dosinri (A), Oksanri (B), Dongmakri (C), Seongsan (D), Gomunri (E), Bugok valley (F), Bugok ridge
(G), Darakdae (H) and Munamdong(I) sections.

(A) Dosinri section

Sample Height . - Flattening or - A
No. atl)););e Field lithology zones Color fabrics Welding zones Crystallization zones
YC659  285m Milky white Vitroclastic Nonwelding Vitric
YC658  275m Slight flattening Partial welding
YC657 250m Pale brown Vapor-phase crystallized
YC656  220m Parataxitic Rheomorphic
YC655 195m Lo
YC654  170m Lower ignimbrites N ' N
Y0653 140m Pale gray Eutaxitic Dense welding Devitrified
YC652 110 m
Gray " -
YC651 60 m Parataxitic Rheomorphic
YC650 30 m Whitish gray Slight flattening Partial welding Vitric
(B) Oksanri section
YC671 260 m Eutaxitic Dense welding Vapor-phase crystallized
YC670 240 m Pale brown Parataxitic Rheomorphic
YC669  225m
YC668 190 m Gray Eutaxitic Dense welding
YC667 170 m  Lower ignimbrites Devitrified
Pale brown " -
YC665 140 m Parataxitic Rheomorphic
YC664 115m Pale gray Eutaxitic Dense welding
iggg? 28 2 W Slight flattening Partial welding Vitric
(C) Dongmakri section
YC689 170 m
YC688 160 m Pale gray
iggzz 12(5) 2 Pale brown Eutaxitic Dense welding N
YC685 125m Lower ignimbrites Pale gray to Devitrified
YC684  115m whitish gray
igggz 38 2 Brownish gray Slight flattening Partial welding
YC681 30 m Whitish gray Vitroclastic Nonwelding Vitric
(D) Seongsan section
YC730 400 m Sinseo Breccia Greenish gray Vitroclastic Nonwelding Vitric
YC729 390 m . . . .
YC728  330m brownish gray Slight flattening Partial welding
YC727 370 m
YC726 350 m .
YC725  340m — Devitrified
YC724 330 m
YC723  320m Middle ignimbrites Pale brown fo Eutaxitic Dense welding
YC722 310m pale gray
YC721  300m
YC719 280m Gray
YC718 260 m Pale gray .
. Vapor-phase crystallized
YCTI7__ 2501m Whitishgray _ Slight flattening  p, o weldin
g —
YC716 240m Pale gray to eutaxitic Devitrified
YC715  230m Vitroclastic Nonwelding Vitric
YC714 220m Lower bedded tuffs Yellowish gray
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Table 1. continued.

=

olot

Sample Height . : Flattening or - o
No. att))ssxée Field lithology zones Color fabrics Welding zones Crystallization zones
YC713 210 m Slight flattening Partial welding Vitric
YC712 200 m Pale gray Eutaxitic Dense welding
YC710  180m Parataxitic Rheomorphic
YC709 165m
YC708 140 m _Palebrown Eutaxitic Dense welding
YC707 120m Lower ignimbrites Devitrified
YC706  105m Parataxitic Rheomorphic
YC705 90 m Pale gray
YC704 40 m 4 )
YC702  25m Slight flattening  prtial welding
YC701 15m .
- - - - - Vitric

YC700 Sm Milky white Vitroclastic Nonwelding

(E) Gomunri section
ig;:(l) ;gg 2 Middle ignimbrites Pale gray Slight flattening Partial welding Devitrified
YC739  270m Whitish gray Vitroclastic Nonwelding Vitrie
YC738 240m
YC737 230m
YC736  220m Pale gray Eutaxitic Dense welding
YC735 180 m Lower ignimbrites Devitrified
YC734  165m
YC733 140m
YC732  105m Pale brown Slight flattening Partial welding
YC731 20 m Vitric

(F) Bugok valley section
ig;gz ;;g 2 Pale brown ggzg)t(el}gglc to Rheomorphic
YC767 270 m Middle ignimbrites Pale gray Eutaxitic Dense welding Devitrified
YC766 250m Brownish gray Parataxitic Rheomorphic
YC765 230m Pale gray Slight flattening Partial welding
YC764 210m Lower ignimbrites Whitish gray Vitroclastic Nonwelding Vitric
YC763 170 m Slight flattening Partial welding Vitric
YC762 140 m Pale gray
YC761 110 m Eutaxitic Dense welding
YC760 80m Lower ignimbrites Brownish gray Devitrified
YC759 50 m Pale gray
YC757 40 m Pale brown Slight flattening Partial welding
YC756 20 m Gray Vitric

(G) Bugok ridge section
YC785 310m Whitish gray Vapor-phase crystallized
YC784  295m Eutaxitic Dense welding
YC783  280m . L .
YC782 260 m Middle ignimbrites Pale gray Parataxitic Rheomorphic Devitrified
ig;Z(l) i;g 2 Gray— Slight flattening Partial welding —
YC779 190 m Whitish gray Vitroclastic Nonwelding Vitrie
YC778 160 m Lower ignimbrites Pale ara Slight flattening Partial welding
YC776  140m to gragy Y Eutaxitic Dense welding Devitrified
YC775 105m
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Sample Height Flattening or
P above  Field lithology zones Color Ing Welding zones Crystallization zones

No. base fabrics
YC773 45m R to gray Slight flattening Partial welding Devitrified
YCT72 30m e Whitish gra; Vitroclastic Nonweldin; Vitric
YC771  10m 51 gray weldne '

(H) Darakdae section
YC818 350 m Whitish gray Vitroclastic Nonwelding Vitric
YC817 310m Pale gray Slight flattening Partial welding
YC815 270 Middle ignimbrit Pale b
UL 16die 1ghimbrites e orown Eutaxitic Dense welding Devitrified

YC814 230m Pale gray
YC813 190 m to gray Slight flattening Partial welding
YC811 175 m ‘Whitish gray Vitroclastic Nonwelding Vitric
YC810 160m . . . .
Y0308 140m Slight flattening Partial welding
Y 12

cR07__120m _— Pale gray Devitrified
YC806 100 m  Lower ignimbrites to gray Eutaxitic Dense weldin
YC805  85m A welne
YC804 70 m
YC803 50m Gray Slight flattening  Partial welding ~ Vapor-phase crystallized
YC802 20 m Pale gray Vitroclastic Nonwelding Vitric

(DMunamdong section

YC834 215m N . Vitroclastic Partial welding .

YCs33  190m Lower ignimbrites Brownish gray Futaxitic Dense welding Devitrified

YC832 165m Brownish gray Eutaxitic Dense welding

YC831 145 m Parataxitic Rheomorphic .

YC830 110m Pale brown Eutaxitic Dense welding D trified

YC829 85m Lower ignimbrites . . . .

YCs28 0m Pale gray Slight flattening Partial welding Vapor phase crystallize

YC827 35m . . . _

Y0826 Sm Pale brown Vitroclastic Nonwelding Vitric
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i

BERE JleA AR AR ok S5l 1
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Table 2. Physical characteristics of near-medial parts of the Dongmakgol Tuff based on specimens and thin sections
collected in Jongjasan (J), Hyangrobong (K), Harangdong (L), Damteo ridge (M) and Damteo valley (E) sections.

(J) Jongjasan section

Sample Height . . Flattening or . A
Nop above  Field lithology zones Color fabricf Welding zones Crystallization zones
' base
YC892 280 m Slight flattening Partial welding
YC891  260m Pale gray to
YC890 240m s Devitrified
Middle ignimbrites Eutaxitic Dense welding
YC875 190m Gray to
YC874 170 m brownish gray
YC859 150m Slight flattening Partial welding Vitric
itri
YC858 120 m Dark gray Parataxitic Rheomorphic
YC857 80m Eutaxitic Dense weldin;
utax weldi
YC856 60 m Lower ignimbrites Pale gray to 2 Devitrified
YC855  30m whitish gray Slight flattening ~ Partial welding
YC854 10 m Vitroclastic Nonwelding Vitric
(K) Hyangrobong section
YC918 380m Sinseo Breccia Greenish gray
YC917 360 m Whitish gray Vitroclastic Nonwelding Vitric
YC916 350 m Pale gray
YC915  340m Pale brown . . . .
Y94 330m Slight flattening Partial welding
YC913  320m L Pale gray to
Y912 310m Upper ignimbrites gray —
evitrifie
YCOll  300m Eutaxitic Dense welding v
YC910 295m
YC909  285m Pale brown
YC908  275m Slight flattening Partial welding
YC907 260 Pinkish
YCo06 230 2 Upper bedded tuffs % Vitroclastic Nonwelding Vitric
YC905 215m . N .. . .
YC904 om Middle ignimbrites Pale gray Eutaxitic Dense welding Devitrified
YC903 80 m ) )
YC902 50m Middle ignimbrites Brownish gray Stg%l:tgé:itttﬁ:mng Partial welding Devitrified
YC901 30 m
(L) Harangdong section
YC949  260m  Sinseo Breceia Milky white Vitroclastic Nonweldin Vitric
YC948  240m Y weme '
YC947 210 Whitish
YCo46 140 2 S LS Slight flattening Partial welding Sevitifiod
evitrifie
YC944 70 m  Middle ignimbrites Ejﬁfﬁf‘;’}rfgr;‘; Eutaxitic Dense weldin v
YC943  50m uiax welding
YC942 30m Gray to - . Partial welding .
YC941 20 m whitish gray Slight flattening to nonwelding Vitric
(M) Damteo ridge section
YC961 290m Sinseo Breccia Pale gray . . .
Vitroclast N 1d
YC960 265 m troctastic onwelding Vitric
YC959  255m Whitish gray
YC958 245 Slight flatteni Partial weldi
Vo aas 2 Middle ignimbrites 1ght fattenmg - Fartial weldmg N
YC956  220m Gray to dark B . Devitrified
gray Eutaxitic Dense welding
YC955 200 m
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Sample Height Flattening or
P above  Field lithology zones Color Ing Welding zones Crystallization zones
No. base fabrics

YC954 180

_YC954  180m Gray to dark Eutaxitic Dense welding Devitrified
YC953 140m . T gray

— - Middle ignimbrite

_Ye952  100m Pale gra Slight flattenin, Partial weldin, Vitric
YC951  50m gray & & weding

(N) Damteo valley section
YC977 170 m Slight flattening Partial welding Vitric
YC976 145m Gray to
YC975 120m pale gray Eutaxitic Dense welding Devitrified
YC974 100 m  Middle ignimbrite
YC973 60 m
YC972 35m Pale gray Slight flattening Partial welding Vitri
YC971  15m e
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Fig. 6. Cross sections of welding zones (A) and crystallization zones (B). Alphabets and ticks at top show section

localities (see Fig. 1). SB represents the Sinseo Breccia.
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