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Abstract: The modal analyses on the phenocryst phases and the normative mineralogies from the bulk
chemical analyses record that the volcanic rocks related to the Yangsan caldera might been derived from
compositionally zoned magma. The volcanic rocks show linearly continuous mineralogical gradients, not
only totally in the relations between SiO, and proportion of phenocryst content, but also within each rock
unit in the relations between total phenocryst content and the proportion, Q-Ab-Or and Q-An(Ab-Or)
diagrams. The roughly gradational modal variations of the phenocryst phases are shown upward within
each rock unit. However, the contents and proportion of the phenocrysts in the Yangsan Tuff and the
Hwajeri Formation represent the zigzaggedly undulatory variations. The continuous mineralogical gradients
without large gaps define a large zoned magma system in the pre-eruptive, later precollapse and
postcollapse magma chambers respectively. The zigzagged variations reflect the intermittent eruptive pulses
representing any time gaps.

Key words: Yangsan magmatic system, Phenocryst phase, Normative mineral, Compositional gradient,
Compositionally zoned magma
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Table 1. modal analyses(vol%) of selected samples from the volcanic rocks related to the Yangsan caldera.
Hwajeri Formation
rock unit lower Yangsan Tuff upper Yangsan Tuff
fallout tuffs
sample No. Hm660 HM490 HM644 HM291 HMS546 HMS588 HM90 HM715 HM714 HMT727 HMT704
glass 60.2 72.0 613 60.1 56.2 55.7 56.4 99.1 99.9 99.9 85.6
plagioclase 164 12.8 255 24.0 30 338 19.5 0.4 6.6
quartz 7.3 4.6 2.5 2.5 2.0 0.9 23 0.3 3.7
K-feldspars 2.7 1.7 1.5 14 2.1 0.8 0.8 0.1 1.7
biotite 1.2 0.7 0.6 0.5 0.7 0.3 0.2 0.1
homblende 0.1 0.1 0.1 0.1 0.2 0.1
opaques 1.6 1.3 2.0 2.2 2.8 1.8 2.8 0.1 0.2
zircon 0.2 0.1
lithics 10.5 6.9 6.5 9.3 6.2 63 17.9 2.1
phenocrysts 29.2 21.2 322 30.7 37.7 38.0 258 0.9 12.3
pl/ph 56.2 60.4 792 78.2 79.6 88.9 75.6 44.4 53.7
g/ph 25.0 21.7 7.8 8.1 5.3 2.4 89 333 30.1
kf/ph 9.2 8.0 4.7 4.6 5.6 2.1 3.1 11.1 13.8
mf/ph 9.6 9.9 84 9.1 9.5 6.6 124 11.1 2.4
SiO,(wt%) 75.65 - 7092 7023 69.02  68.77 64.50  78.01 7346  77.16 7432
Hwajeri Formation Feldspar porphyry
rock unit
nonwelded ash-flow tuffs rhyodacite porphyry dacite porphyry  high-silica rhyolite
HM585 HM562 HMS87 HM710 HMS34 HM743 HMS575 HMS45 HM742 HM702 HM744
glass 65.4 59.1 69.2 70.9 87.3 86.5 85.8 752 76.3 69.5 67.5
plagioclase 10.3 22.3 9.1 11.7 11.9 12.5 12.9 23.7 22.5 13.9 15.7
quartz 7.2 37 5.2 2.8 0.1 03 0.4 0.2 0.1 7.1 74
K-feldspars 04 1.5 1.2 1.6 0.2 0.1 82 8.0
biotite 03 0.2 03 04 0.1 0.1 0.2 1.0 1.2
hornblende 0.1 0.2
opaques 03 2.1 0.5 0.7 0.5 0.6 0.9 0.8 0.7 0.3 0.2
zircon
lithics 16.2 11.0 14.5 11.9
phenocrysts 18.5 29.9 16.3 17.2 12.7 13.6 14.2 24.8 23.7 30.5 325
pl/ph 55.7 74.6 55.8 68.0 93.7 91.9 90.8 95.6 94.9 45.6 48.3
g/ph 389 124 319 163 0.8 22 2.8 0.8 04 233 22.8
kf/ph 2.2 5.0 74 11.6 1.6 0.7 26.9 24.6
mi/ph 32 8.0 31 6.4 3.9 5.1 6.3 3.6 4.6 43 4.3
SiO,(wt%) - 6884  71.05 7288  69.87 7112  71.68 66.86 6519 7714 7711
9 Wishe 38k et sh keE kR A Aoz a4 Me(vitroclastic fabric) -2 %
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o] B2 ot} zEy} 33 nME st
7t BALNeE A3 T2 E] (accretionary lapilli)
7t A oitu} QQAteld] o3 &3] QIA|HE Ao &
ECll=

Mt

Wt ZdEte] FAR AATE wEM BUYT A
ARt YA Si0, FFol 65~77% HARA At
o|EoA A fEY ol2e 4T He &
7k 28y olEe FUA 24 Y3t 3 2
FOo2 UFolth & 69~72% WS FEHAIE
b WX At FENGElF FEUAl|Evgte
Z A%, 65~67% B9 wlAllERtETE 77% W29

I fEnge s FEAEMET, 199%). o152
it ZdlEt ol Y] wlarplH 92 We e,
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AAutere A2 A RA vlA Aot} o] A
Bt A B4 mlanA R A HA G 17 fE
HRokS A Q)EH HEEFELS 12-25% W EA i
APEAol BREHRE, A9, KA, S8 Fol 4
7] 1% °|WZ Futgt)h & APgA vge 12-24% H
9= THET EFHFES 05-09% 7R gF
o Ao HL 04% W7 ¥3E0] vk KA
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U JAAIHA GE X= YATh(Table 1).

Ao A o] H7]e Ay, KA, A, &
R 302 A AN S 3] g vB g
ojFm, Agn KA nEGeR dFHo| Uk
ol¢} &g AFE FEUYE w0l 30-33% AER
FHrate, 24 wyREe AP0l 13~16% HelolaL
53] Mgl 7% WL} K-FAol 8% U9z F5-3)
(Table 1). ZHAHAME 7]e} WA BT} HEEL
Y F& Yol

o
14

oFe&Ee| st

HAIZol =MTul

it vlavhAlof &3l iR AR EY B
2L Y-S AL AR AR vy
o] 9.1~-33.8% Wl HF v o] 0.1~74% Bl
o K244 §ko] 0.1~8.2% E 9ot 28y 7ske
g 0|59 FrFo) olrTt 4 H2dH oy WA
AE2E wyFEo) A H=o] ¥ FFRol A
A ZAaHR dEY Aoz Yzt fuksba 7
33 AR Z3g dode $F7|vkaeA
EZo 23l oln] AEH WAl 90% o)1 &A B
A=S7) v Eojth@ Tt A4S, 1992). 283 v
AES FTES 12.7-38.0% B oith o] EFHakd
et 7 Bbgu) g2 AP RbgH]Eo] 26.9% ©|3ke
Helolt(Table 1). 2N =3FE 2L 4z 4
F9 ol5Ao| & FAEF AsheIYL A s
Q7} 17.8~39.3 9oL Oro] 9.2~29.2 Hjo]H, LT3t
Ab7} 14.3~42.6 B9 0] Ano] 1.1~17.9 Hjo|th
(Table 2).
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Table 2. CIPW norms calculated from the major element compositions of selected samples from the volcanic rocks

related to the Yangsan caldera(Hwang, 1996).

Hm660 Hm644  Hm291  HmS546  Hm588 Hm90 Hm715 Hm714 Hm727 Hm704

Q 35.87 29.61 28.85 23.25 23.22 17.77 50.46 48.85 56.12 42.59
Or 19.65 17.84 19.33 20.03 14.68 15.63 7.85 2.03 16.62 19.94
Ab 34.27 34.76 3443 39.35 4197 39.65 25.55 10.93 7.49 24.17
An 5.19 11.32 9.37 11.92 13.78 16.8 7.31 17.81 741 4.81
C 0.85 232 2.38 0.79 0.48 0.23 3.64 5.33 5.99 439
Di
Hp 1.04 2.59 3.75 2.5 3.77 5.77 1.91 1.86 348 143
En 0.75 0.76 1.59 1.18 1.54 4.06 1.48 1.64 329 1.21
Fs 0.28 1.83 2.16 1.32 2.23 1.71 043 0.22 0.19 0.22
IIm 027 0.33 0.43 0.61 0.66 0.88 0.29 0.29 0.28 0.29
Mt 2.7 1.15 1.36 1.15 1.22 3.28 2.87 2.74 246 2.26
Hm
Ap 0.11 0.09 0.13 0.42 0.21 0.13 0.17 0.15 0.13

HMS62 HMS87 HM710 HMS534 HM743 HMS75 HMS545 HM742 HM702 HM744
Q 21.76 39.37 39.29 25.51 24.72 31.86 21.99 19.61 38.89 34.79
Or 22.39 22.22 21.92 28.36 21.71 9.19 16.13 15.64 26.55 29.15
Ab 38.10 14.30 23.77 3341 42.64 37.98 37.70 3848 27.31 31.79
An 11.24 14.48 5.58 521 5.65 13.38 15.44 17.86 1.81 1.12
C 3.17 4.44 348 0.29 1.16 1.81 121
Di 0.12 0.42 0.71
Hp 433 4.48 2.04 2.05 1.43 5.32 471 2.40 0.78 0.23
En 1.63 2.18 1.86 0.90 1.25 2.33 2.44 2.40 0.50 0.08
Fs 2.70 2.30 0.18 1.15 0.18 299 233 0.28 0.14
Ilm 0.67 0.51 0.35 0.49 0.38 0.43 0.85 0.87 0.17 0.11
Mt 1.18 1.27 2.44 1.19 3.00 1.23 1.20 4.01 2.55 1.56
Hm 0.05
Ap 021 0.20 0.17 0.30 0.19 0.19 0.76 0.38 0.13 0.04

Rock units for the samples are the same as Table 1.
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volcanic rocks related to the Yangsan caldera. Symbols
are the same as in Fig. 2.
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Fig. 4. Diagram showing relative height or depth versus proportion of phenocrysts. Symbols are the same as in Fig. 2.
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Ab Or

Fig. 6. Normative Q-Ab-Or diagram shows normative
composition of the voleanic rocks related to the Yangsan
caldera. The fallout tuffs are excluded from the Hwajeri
Formation because of their mobility of alkali. Symbols
are the same as in Fig. 2.
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Fig. 7. Normative Q-An-(Ab-Or) relationship is pro-
jected on a plane Q-An-Ab620r38. Estimated position of
quartz-plagioclase cotectic surface at 1, 2, 5 and 10kb
water vapor pressure are also shown in the figure. The
fallout tuffs are excluded from the Hwajeri Formation.
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