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Fig. 1. Simplified geologic map, showing the distribu-
tion of the Chusasan andesitic rocks (1), Unmunsa
rhyolitic rocks (2), volcanic intrusions (3), plutonic
intrusions (4) and Alluvium (5) (comfiled from Kim
and Hwang, 1988). SC, Samrangjin caldera; CI, central
intrusion; RI, ring intrusions; TI, regional tectonic
intrusions.
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Fig. 2. Generalized geologic map of the Samrangjin
caldera. 1, aphyric andesite; 2, andesitic lapilli tuff; 3,
Miryang Andesite; 4, Cheonggaksan Formation; 5,
Wondong Tuff; 6-7, Samrangjin Tuff (6, fallout tuff; 7,
ash-flow tuff); 8-9, Central and ring intrusions (8,
rhyolitic rocks; 9, hornblende biotite granite); 10-11,
Regional tectonic intrusions (10, fine-grained
granodiorite; 11, biotite granite); 12, Alluvium.
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Table 1. Locations of the samples from the rock units associated with the Samrangjin caldera

Sp. No. rock type longitude latitude rock unit

HM914 fallout tuff 128°52' 03" 35°23' 21" Samrangjin Tuff

HM943 ash-flow tuff 128°52' 05" 35° 24' 08" Samrangjin Tuff

HM951 ash-flow tuff 128° 52' 02" 35°25' 18" Samrangjin Tuff

HM959 ash-flow tuff 128°52' 24" 35°25' 41" Samrangjin Tuff

HM167 flow-banded rhyolite 128°50' 39" 35° 24' 53" rhyolitic rocks

HM977 flow-banded rhyolite 128°50' 20" 35°25' 27" rhyolitic rocks

HM7 flow-banded rhyolite 128° 48' 22" 35°25' 41" rhyolitic rocks

HMS81 flow-banded rhyolite 128°53' 20" 35°24' 00" rhyolitic rocks

HM978 flow-banded rhyolite 128° 48' 47" 35°25' 06" rhyolitic rocks

HM972 rhyodacite porphyry 128°53' 21" 35°25' 09" rhyolitic rocks

HM974 rhyodacite porphyry 128°52' 48" 35°24' 32" rhyolitic rocks

HM975 rhyodacite porphyry 128°53' 08" 35°24' 24" rhyolitic rocks

HM979 dacite porphyry 128° 48' 30" 35°25' 32" rhyolitic rocks

HM980 porphyritic dacite 128°48' 21" 35°25' 37" rhyolitic rocks

HM981 fine-grained granodiorite 128°54' 03" 35°25' 41" fine-grained granodiorite
HMo985 fine-grained granodiorite 128°52' 13" 35° 26’ 48" fine-grained, granodiorite
HM986 fine-grained granodiorite 128°51' 09" 35°27' 07" fine-grained granodiorite
HM983 biotite granite 128°53' 02" 35°25' 50" biotite granite
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Table 2. Major element composition of the rock units associated with the Samrangjin caldera

fallout tuff ash-flow tuff

flow-handed rhyolite
of central intrusion

flow-banded rhyolite
of ring intrusion

HM914 HM943 HM951 HM959 HM167 HM977 HM7 HMS81 HM978

Si0, 61.91 68.05 65.52 67.09 71.29 70.38 76.42 74.68 70.89
TiO, 0.66 0.35 0.43 0.35 0.25 0.20 0.12 0.23 0.15
ALO; 16.32 14.38 15.05 14.52 15.78 1345 13.45 13.46 13.16
Fe05* 5.20 3.48 421 3.77 2.57 3.35 144 1.76 2.44
MnO 0.11 0.06 0.06 0.06 0.05 0.04 0.01 0.01 0.02
MgO 1.61 0.33 0.70 0.44 0.32 0.03 n.d. 0.06 n.d.
Ca0 217 1.96 3.21 1.94 0.40 0.41 n.d. 0.51 0.09
Na0 5.02 3.18 3.07 3.28 3.53 2.90 2.69 2.59 2.28
K0 1.82 3.85 3.31 3.65 4.84 4.72 4.96 6.53 5.99
P:0s 0.15 0.06 0.08 0.05 0.06 0.02 n.d. 0.02 0.01
L.O.I 2.01 0.64 0.81 0.89 1.02 0.79 0.90 0.67 0.77
total 96.96 96.33 96.45 96.03 100.11 96.26 99.99 100.52 95.79

An% 17.81 24.60 35.81 23.97 477 6.80 9.34 1.82

DI 77.43 84.30 77.01 83.50 90.27 91.82 94.78 94.56 94.35
. porphyritic dacite & fine-grained biotite

rhyodacite porphyry dacite porphyry granodiorite granite

. HM972 HM974 HM975 HM979 HM980 HM981 HMS85 HM986 HM983
Si0, 73.01 69.06 68.44 64.00 62.90 64.15 55.55 58.94 74.14
TiO, 0.05 0.30 0.30 0.50 0.52 0.67 0.88 0.75 0.04
ALO; 11.89 13.38 14.20 14.72 13.54 14.92 17.20 15.86 13.35
Fe,0,* 2.06 2.99 2.87 5.01 4.29 5.17 8.46 6.90 1.52
MnO 0.02 0.05 0.03 0.06 0.07 0.10 0.13 0.11 0.03
MgO 0.03 0.15 0.05 0.08 0.77 1.01 3.60 2.60 0.06
Ca0 0.16 1.05 1.30 1.95 2.53 3.21 7.55 5.42 0.07
Na,0 n.d. 414 3.44 3.43 2.81 2.94 2.77 2.66 1.06
K0 7.53 312 4.44 3.33 4.06 3.87 1.45 2.63 5.67
P,Os n.d. 0.03 0.03 0.13 0.13 0.18 0.27 0.19 n.d.
L.O.I 0.76 0.95 1.04 2.26 1.06 0.53 0.44 1.18 0.33
toal 95.51 95.22 96.14 95.46 92.67 96.75 98.29 97.24 96.27
An% 100.00 11.87 16.82 22.24 31.65 35.81 54.80 49.61 3.52
DI 93.28 90.04 89.08 82.90 80.26 76.08 48.53 60.36 92.00

*Fe as total Fe,0s.
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Fig. 3. Alkali versus SiO, diagram showing alkaline
and subalkaline rocks from the Samrangjin caldera
(after Irvine and Baragar, 1971). X's signs, fallout
tuff of samrangjin Tuff; solid circles, ash-flow tuff of
Samrangjin Tuff; normal open triangles, flow-banded
rhyolite of central intrusion; normal solid triangles,
flow-banded rhyolite in ring intrusions; reverse open
triangles, rhyodacite porphyry in eastern side of ring
intrusion; reverse solid triangles, porphyritic dacite
and dacite porphyry in northwestern side of ring
intrusion; open squares, fine-grained granodiorite in
regional tectonic intrusion; solid squares, biotite
granite in regional tectonic intrusion.
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Calc-akaline

A M

Fig. 4. AFM diagram showing calc-alkaline rocks from
the Samrangjin caldera (after Irvine and Baragar,
1971). Symbols are as in Fig. 3.

Na,0 + K, Ofwt%)
@

Si0 oWt %)

Fig. 5. Chemical classification and nomenclature of
rock units associated with the Samrangjin caldera
using the TAS diagram (after Le Bas et al., 1986). Pc,
picrobasalt; Ba, basalt; bAn, basaltic andesite; An,
andesite; Da, dacite; Te, tephrite; Tb, trachybasalt;
Sh, shoshonite; La, latite; Tr, trachyte. Symbols are
as in Fig. 3.
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A dig] WA A4S Jehdcd, 22y sl
$3 49 FEv2 BYA= o] A WA ge D
BE) o|gEe AL Rtk F AelgEsre
Na 07} 84 %3153 K09 Ca07) AH= oA
ol Wizl o2 N o] ol olvlx F
shi Halzkgoll 23 Na,09] o] FAe] &4 74l
e Ao A dvksbd 73l B
WA £5Ad0] Bl AA Na09] 0)5-& 44 &
= 9l7] dFoich Agd FEEGE SioL =
Al 2 4] Al Fel 2924 P.Os2 TiO7}
7 0|3 T8 ek o] Wz AHgo TR
€] Na, 07} tha: gA) o|&xc},

o] WHalFdF WellA 2zt ML) HAGE
Al Bod Az $-3)933) vk diale] E gl o
Alo] & wiehe- Si07} 7t B-H-(64~65%) N4 7+
Fa7t - A, A3 5T K2
Ao E uighE Si07} 2 B A 4 3
A7} -8 AAh 2y ARAE s s
7)€t Agletal Bty o) 3dA 2ARoe
WX Fe05%, MgOe} Ca02] ul7} Si02] 714
o ate} Z715c} aElnE FA7E AYAE o
A BArE AR, el Uy dlAle AE A
W3S Ak Folal ofwl ARl 2Ao]
A2 AbedAl-S-3 st HAA A FAof &g
7338 Vet

SERAL

I EFYU49] ke Table 35 21 o] &9 &
ek 87.20~212.61 ppm H$lelt}, o]E 44 E
Erzlo)leR ¥F315 REE H=-2 Fig. 7~103%}
Zc}, B siAotiE AAH o g REE gL &
apol7} ek, & RE A 9= (La/Lu).~4.6~
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Fig. 6. Harker variation diagrams for rock units
associated with the Samrangjin caldera. Symbols are
as in Fig. 3.

11.1, (Eu/Eu*),=0.16~0.942.2+] LREE7} %3}
=3 HREE-} =] LREE/HREE ¥l7} 73t
A £8% S Holv Eus) ¥ oA E el
o} o237t el & AAFERY k& wo}y] sMlgt
FAARS 9, 1991, 1998; A3k} o]#14, 1993;
oldT 9], 1993; Ao} AL, 1994a; 54
9], 1998)9} F-ALRE oFAF-S- 71},

Sr ERIRIAH|

245 A8 ¥Sr/%Sr uw)el Rb, Sr ek
Table 49l Yepuiigic). Alekal-g-3j ek ¥Sr/%Sry)
7} 0.7057~0.7069 W #olc}. o 2 AU A S
FAse FEFALR TSr/*Sru) (0.7078~0.
7168)2} Rb/*Srv](2.26~10.09)7} Atehzal-g-slqt
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Table 3. Trace and rare earth element concentration{ppm) of the rock units associated with the Samrangjin caldera
HM914 HM843 HM951  HM959 HM167 HM977 HMS81 HM978  HM972

Cr 60 412 573 928 11 973 3 567 639
Co 16 8 17 10 5 7 3 11 14
Ni 8 30 38 44 12 68 5 47 45
Cu 25 24 29 26 5 37 4 36 241
Zn 71 45 60 35 57 71 22 171 63
Y 22 38 26 26 41 21 45 22 22
Zr 45 108 109 108 131 187 149 196 76
Nb 2 7 4 10 7 7 10 6 7
Cs 2 2 3 4 6 4 5 3 12
Ba 644 1033 333 680 1106 962 626 1347 2029
Hf 1 3 3 4 5 5 5 5 2
Pb 13 14 39 13 4 77 194
Th 10 14 13 13 16 15 24 14 15
U 2 3 3 2 4 3 3
La 25.81 41.19 30.82 26.67 47.40 31.24 39.60 42.82 31.10
Ce 56.30 83.60 67.09 58.07 79.12 58.28 83.52 79.14 52.36
Pr 6.45 9.47 7.79 6.53 10.77 6.77 9.23 8.60 6.02
Nd 25.60 39.49 29.30 2442 41.60 22.78 35.30 27.99 18.56
Sm 5.37 7.47 5.77 5.24 8.07 4.09 6.57 5.27 3.40
Eu 1.52 1.72 1.65 1.21 110 0.89 0.33 1.04 0.64
Gd 5.27 6.50 5.86 5.43 7.51 3.62 5.86 4.92 2.75
Th 0.77 0.94 0.87 0.89 0.54 0.67 0.37
Dy 4.56 5.92 4.99 5.79 7.47 3.49 6.32 3.70 2.63
Ho 0.88 1.03 0.98 1.30 1.34 0.66 1.22 0.74 0.53
Er 2.59 3.16 2.89 3.87 3.87 2.20 3.80 2.26 1.66
Tm 0.39 0.44 0.42 0.61 0.33 0.35 0.25
Yb 2.51 2.83 2.89 4.26 3.80 2.44 4.04 2.39 1.92
Lu 0.38 0.40 0.44 0.59 0.56 0.35 0.62 0.35 0.29
REEs 138.40 204.16 161.76 144.88 212.61 137.68 196.41 180.24 122.48
(La/Lu), 6.9 10.6 72 46 8.7 9.0 6.6 12.6 111
HM974 HM975 HM979 HMO980 HM981 HM985 HM986 HM983
Cr 483 847 394 356 606 463 571 622
Co 12 9 12 19 34 25 25 29
Ni 33 37 31 19 41 53 66 50
Cu 19 21 22 12 28 72 53 106
Zn 101 57 32 27 56 113 87 74
Y 24 27 18 15 21 14 14 22
Ir 159 168 128 68 39 16 13 37
Nb 9 11 7 6 7 4 2 10
Cs 3 7 5 4 9 5 3 9
Ba 565 850 1606 691 552 285 411 503
Hf 4 5 4 3 2 1 1 2
Pb 2 28 5 7 27 7 13 21
Th 15 15 9 20 20 5 8 16
U 3 4 2 4 4 1 2 2
La 27.99 31.07 21.88 23.25 31.28 17.54 20.22 2941
Ce 61.44 66.22 45.03 43.56 63.30 37.75 42.56 61.38
Pr 7.18 7.72 5.21 5.58 7.20 047 5.05 7.02
Nd 25.09 27.46 18.87 18.46 24.71 16.13 17.23 24.06
Sm 4.64 5.18 3.56 3.68 4.79 3.28 3.21 4.61
Eu 0.82 1.16 1.06 0.34 0.96 0.99 0.76 1.01
Gd 4.58 4.77 3.32 3.15 421 3.09 291 4.28
Tb 0.66 0.72 0.44 0.47 0.61 0.44 0.44 0.61
Dy 3.95 4.42 291 2.98 3.63 2.78 2.49 3.74
Ho 0.82 0.89 0.61 0.61 0.78 0.58 0.53 0.77
Er 2.71 2.89 2.06 2.16 2.47 1.70 1.65 2.62
Tm 0.41 0.39 0.30 0.35 0.36 0.27 0.24 0.38
Yb 2.75 2.74 0.30 243 2.56 1.91 1.83 2.90
Lu 0.42 0.42 0.35 0.37 0.39 0.27 0.27 0.42
REEs 143.46 156.05 105.90 107.39 147.25 87.20 99.39 143.21
(La/Lu), 6.8 7.6 6.4 6.5 8.2 6.7 7.8 7.2
(Eu/Eu™). 0.54 0.71 0.93 0.30 0.64 0.94 0.75 0.68
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Fig. 7. Chondrite-normalized REE patterns of fallout
tuff(X's sign) and ash-flow tuff (solid circle) in the
Samrangjin Tuff.
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Fig. 8. Chondrite-normalized REE patterns of flow-
banded rhyolites in the central intrusion (normal open
triangle) and the ring intrusions (normal solid triangle).

ol vla] £ 22 Frh(Fig. 11). A31-$-3]9te]
Rb-Sr T YA 28w vl F-& WelollA] #s
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Fig. 10. Chondrite-normalized REE patterns of fine-
grained granodiorite (open square) and biotite granite
(solid square) in the regional tectonic intrusions.
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Table 4. Sr isotopic data for the typical samples of the
rock units associated with the Samrangjin caldera

Sample  “Sr/®Sr*  Rb{ppm) Sr(ppm) “Rb/*Sr
HM914 0.705798 (6) 50.0 314.7 0.4593
HM943 0.706934 (6) 119.9 220.8 1.5703
HM951 0.706115 (5) 89.0 289.0 0.8906
HM959 0.706597 (6) 106.5 249.0 1.2375
HM972 0.716441 (8) 219.4 64.6 9.8399
HM974  0.707928 (5) 87.6 109.0 23252
HM975 0.707810 (6) 148.1 188.8 2.2697
HM977 0.708078 (6) 149.9 184.8 2.3472
HM980 0.716834 (6) 2205 63.3 10.0926

*Errors in parenthesis refer to least significant digits and
+26 mean.

A4 AEe ¥y g H3lEE ¥ 80.0
+2.4(26) Ma9] o9} 0.7053+£0.0002(20)2]
¥Sr/*Sr 27127} AAkd), Alekxl-g-3 et -8
obAlgke) AAr)e} ¥Sr/%Sr 7)) = LA} ¥ W)
A AR Zow T ohAe] Rt 8 E o] HAY BS-
80.84+1.5(20) Ma®} i<} 0.70521+0.00010(20)
o] ¥Qr/®Sr 27|45 A& < it} o] Ro} At}
A3 4T fEhalgte] AXAE vha Aolrt
QAA T HAE 81 MaZ A9 FA7|al Ao
sdetg)h el ol rlomte] EEAVE e
W 2k ohag) Al Atz Zdleke] 34147
2 A 5 gloh w3 At vlarbA el &k
el sl ZulEla3]d ol YAHUS
(A ¢, 1998)2 2alg o) FU7 whastdy
NA FE = a2 XA )

AETISEIg) MaAE

0.72
80.8+1.5(20) Ma
MSWD=29.6
| \ Sri=0.70521=0.00010(20)
g
-~ 071
2]
5 =
@ Samrangjin Tuff
© Rhyolitic rocks
0.70 N | . L -
0 4 8 12
87Rb / 8Sr

Fig. 11. Plots of Sr isotopic ratios of rock units from
the Samrangjin caldera, showing measured *Sr/**Sr
versus ¥Rb/*Sr with 80.8 Ma isochron.

AR1-8-3)9 o) 5y Fol| FAEHe] Wol
=y £ Foll 7T o) FALE a9y &
Ae] & 7}81-g-3)5ks A3k Si0, 240] 67~
69% ¥ $e] 2|3k (Table 2) ¥ G491 2) o =pA%H
2450l 2% 65-729% HS (vt EALE) At
o|EBollA] {ESH AR &3k B SIS A
2 oA o 23bd AeE et & 3
St Aol AAN-R A f-ErialelE, tiaL
ol ARow HA wWalilic) o] d&alql =AM
e olnbx skt vlambg Ulelxe] AR
£ X|A13FH(, Smith, 1979; Hildreth, 1979, 1981).

& AFedAl-g-3)gtel thilk REEH L ol R/-2} 2
dig} UHell4] LREEE#A =7} F7A1%] 22 HREE
Ed =7} Gl Eu] & o]4te] mlefalAl e}
Wb (Fig. 7). AF21-8-3]9t Well4 REEFH RS #
F Aol ofzke] ZATuNE onihe), w3t A
283 gtellA Eu®] - olAte] wlekslA Yehie
AL AP 9 o) 9ll-&S A A%} ol of
vtz EE3 e Ay Wel|A) vhaekr} 2 H A A
of o3 2=AJe] H-oll=l%i8-& A AIFIL

B Alepzl-2-s)olol| 4] Sr/%Sy 7] X)& (.7053+
0.0004¢19 (Fig. 11), ol& Zdllzl 9] sAslAel
f-EokAqke] 2712 0.7053:0.00029 22pH ¢
ol M2 2}, o)e}zte] o] F ohAinke] zhel &
7127} 23 gk o] WsE Bolwe 2L vhant
A Ulollx] FRAQ Eo) A9 glor F2 ¥
H A 2Rg-o 2% E37) Al 338 XA’

SYnA} BATRANQ| BisAE

F4IAE o FEGLE FAEY, 3
A AE FHE FEY, FEAAIE v 28]
T HR} djafe] E ] tiale] E Higto g FAIElC]

ZdadAe] foiA fEde 3oz Sio,
ZAo] 70~73% WHEA ATAF R-Ed AdEell
&3hc}, A AE S0, 2A0) 63~77% W=
A thAlo] Eoll A fEgt ARl &3, FHAL
E9HT70~76%)°) AFAtelA] F4b FE AR,
FEAbe] E uIH(68~73%)°] +EiAte] EdlA]
ATAE g AR, vk Al E(63%) 2 AL
°)E uIH(64%)°¢] THAl|E Aol &’k (Table
2). BB A oNA o] AL el M2 BYH
AS RoiFc) & 52 FAAYA AN JdR
o FeiAt f-Estel Ao} glm Ujed Rl
Fojalo| E Higlo] o] & Fglalgct. BAS b
B Aol A] dRol| HA| {A F-Ee] Folx
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I EEo F ukt dirje| Ev) AJElg e o)F
t}A] dfxjol & Higte| Fslslch FHAt H-Et
o] WA YR} A& FE Fof A U] viamhe]
AR zGo] A FE 7] Hol] Q] 2|5 T 2HE
ntanlr} Foksbrel A S-S wel HX =S
< 9fugic}, 2t SrAE R-E AE(SI0. 73~
76%)-2 BB Aol gt Ay EA) 8} FokAg] A
Bk opug} AlekAl wvlarlA] oo]elAx ZEA)EA]
odedl, o on A3F wtarp} FsrER
B = RojlA] FRA o 32 Qo FE Fof
Ad5& ue) oFHEAE(filter pressing) 2=
F= AL AAEIAY o™ #3HE ol 38 o
oA o] 23" Fol X A& AR o] #
A 8 ST A A FeiY G2 el =
E3 AA3rE MR A=A -2 AAe) g=3ql
A S mEgehd Azlel] 1 1]l 3l A
o2 AzRgicl ey SR ACA et gk
0] gkato] t] Yol =gl on wkAl e =7)
9} f2o] AA D v AASHE AL Pl vt
wi7b Y R-2He A YhwZe] A3E Fo
o]z He Hrl koA #YHUS A’
o}, w3t Ul 59 ghate] ool ¥-9) ghakuc) o F
A AES vehie AL AelA] vtante] W7t
245 o8] wlawle] &A% (tapping depth)
7F B ZAFSS GAIY o2’ SFFEL By
Aol 34 2AFAE 8233 9| vharhay
ol xR FFEH) wliel] HEo] t}E
o] JehjA & FAql Aoz A=l a8
a2 ol5 YA Si0, 2ol 63~76% =AM
F7hl A FHgle] thAto] EollA R-ETHAPOLE,
B AR AT A4 2AHEEE Vel
o}, o] A& el A olvtx FUF whant
A ol Al mkawkzlsbr) gl 58 Al

o] T eA] M F9] 5L REEHH A E =
Ao} vhaebAl S AR S glo) ot
Ao} FAAYA A Foid F-E> LREEES]
=7} $74AE)3 HREEEA =7} Hgsn, Eus)
F- olate] A ehdoh(Fig. 8). o1zt el
oA fEqE Wl A FUd "oz A9
HPstA EEHHA AR YW L R,
ol oAt f-Eate] Fel’t mheb Ay AFEAo
Ax 2ATEN7E Qlelche S AR 28l
53] 53 ARl A ofd Holi fid f-E
& Euf] ¥ o)4te] (Ew/Eu).=0.16224] 3*]
3| 733 o]z olmtx o] FA oA ARAA o] Al
g BEE A vehtA] 947] dEql Zlog nal
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o}, 2222 o] 2AT= BHAAALc= o
ot Axjele A& 73 S itk

=3 525 IRIA A f-EtiAle] E ulgt
= A 2 A f-Eeke] SRl Hegsie of
o 3ol axc) e R i yle Fog
*EHcHFig. 9). ol F-Tdlrle] E uigle] Fali7k
alebge] o] AR M ZAITF7E v
e A& vighl. o] 2AFSE oprtx whamt
Aol A foial f-Estel sl =AIE-91et AY
e $-99) 7 o} F-9lellM felEdthe o
AR, 71 Eue) ¥ olAte] & A& wd
thd A Tule) 919l APAA] B} 2k B
A2t o3 doind 7 o2 A7Het & i)

a5 g diale]lE B tjAlelE ulgl ol A
REEHRE mi37ix|2 A9 FU3 Aoz
219) srAiehslol HaPs}A 22529 LREE7} ©]
Ert} A B¥E5 HREEZF 74 E25e]
(La/Lu).=6.3~6.4 8$}24] LREE/HREE ®]7}
AR whaeiA|e] o ke e} o] 22 #
oln F& Zo] H¥E Hlrhk(Fig. 9). «}714 ¢]
HHt dialel E g diale] E uigke 2 REEWRIC]
o2 ok de)el Ao} zrex LREE/HREE ¥]
7} o2 ZAxc} 2he AL o} E obHdeiu o A
315538 ofvlstal FAl Al fddoelEe
Z A7E 4 qlch. HREE: &3] F, CO; ©]-&9)
FH3 fFAYA 88 =7} FH(Frynn and Burn-
ham, 1978). o1& AL ¥4} tirjel & U tialelE
uigte] o} hA{ kel vlal L.O.I9) §3Fo] &
Heolx Aok 3R] 79 e oF
2wt A wkaebs e8] AlskEbabakg-(upward
diffusion)el] 2l o)F3l= AhF-3tAl ¥-(Hidreth,
1981)0] FR-H2 2 god 7lelshes Aer Ad
e} FL Fo) & o] bk WellA] 2
w7} Ao 2x4312] derhe S orldit) o)y
g A EL AE7A 9] A rg o 2L =
ARl A fe= 28 whed g}

F33bcid WQIAY fEobAghe Ateixl g3
3} shatxAd o] wislAdsko] SHE A A U
sv] REEsf&i®] mofo] Aol Ux|== ofidelxn
I W3R X 2R} mebs o] f-EkAet
& AR g-39 & A4 2= Y vharke) 2
FAQl A= s Ec). a2l o) 7} E3) ul
A diate] B g tfjalo] E HiglelA] REEH RS
Adiae) Abeal-g-319t3) 7)€} 34 2 Skl A
At A7) wfFol o] F iz} Ao 2L oFat
& RolWA 1 olzfjo} E¥ = %9t HREEZ} o5
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Z7boll £ 8 (Fig. 9). ]9} o] HREEZ} thi
FTHR AL oputm ubg tialelE E thale]E 4t
o Hrle o} & hMuhyEe] Mot o B A
o2 IR AREYE 9ni) sl ole
SiOZ}F F5g 1A vlarlelA] B3] 2 gEsE
HREEd] wigt Fuljatar) A e & Aol Esd
7+ 4 (Henderson, 1984)0] FrZAAI=lgo 2|3
F2]g 224 HREE Adizo] £o1E7] w&e|ch
meba] o] Al by 7re] Ax]e] d&Al=) ut
anpAe e £x1A el 25 TEFichd £E A
uhmb o] AbellA] R ZAJe] FHiE i
© A& A4E 4 olrk o] 2T $EHI A
o vtar i elA FAE YD ARFOE o £33
g 2AFT FE TR A% FAES S Aok

oA etoll 4] ¥Sr/¥Sr 7]+ 0.7053°] 7
ol o} W9 WA AeAl-3-3stw) 2ok 1
272 ole Y 719 sharbdA feiENES
A8 Fd vhebAl oA 2 A2k 2
3 2Ado] FoiE ok A& xStz ik

HATZ HRHS) HAY

BTz AgAE AP PP T n
rkgte s FAS) o] AYA= SI0, A4l
55~74% A =o)w(Table 2) FYU4art B99] o} &
hA 9] o] Wit ek Ao AXc. 2y o]
£ SiOp} FFAaF WA Fe 0%, MgO9}h CaO 24T
w7} A4 AX 32 AFPA EEGNN 2A8A
Ayol 3 A AEol wW$ Frh(Fig. 5). 1
2]l3 REE €3} Eu ¥ oA Alsdxl-g-sist=t
v)$- Ak o] E] AW AEASEY R
o} 33 ezt ule) #gdAe} 7L Wl (Fig.
10). &Y o] #]lAl= AlEkAl mlawtAlY] ok &
oFxietel e} Al g7bH o2 of e A& wEgcid At
22 el oA o) Zdlehgd]d] wE LT
o] Tt Fo AlgkAl vhovbAlel AlFHeE
st A9 @Ak A 29t oebA
o] Al Atedxl Aulatel] At EA3L
I #3A AAs) wWEl o] AR E 1 7)
A 3o AgFHA o] tha ohE Aoz AztEly o)
ol tigt 77} 8 sjcia Eof

Tist &

ARzl epamtAlE AR ZelelE FAx
o] Zdlets FAF dfze IFEES 1 of

vtoet e o] Zadste] etart2 YE feEY
AR 39S ) ol o] mlamte =
Aol ZAro g EdEe] glsdc). AdlettE
= utamb A 2AFN L fAIEG e £
He 2SN & o WA o3 A AT
3 vlankiy 325238 A FEde] 2
2te] gl E wat Ao s AgiEg 2
2]z o] Zdle} ofelle] mirriAY &dF2NE
ooz YztwAe] =i 7|&e] Faftd
7t 2] ez A o) -8 wal f-E iAol E, b
AF tjate| E g tjale] £ uigte] )¢ ute} o
7HX kel Aoz A =g} ol#ldt Akl
slawutAle] A RF Fol o] el A3}
Aredl wiaebA|e) ok Fd7z fdArt BA-
5 ke okl S ale} A x| s}

a2d ol 8 AR wet vehdd
3143 A (igneous system)S FA o2 ARl =k
utAl] mimbAs Yol A EAE vhomte] 24
e} 213}of] A3 dopech

Areda1-g-39ke] Si0, &AJo] A&AQl ~HEF
$ o) F= Al Y3hd mhamby WlolA Ay
e o] A F-elA ol 2 BFate R, FEH
Ao B9} tlalolE B2 nmioiwtzAjo] HolH
o2 3F3EAUEE 5 5 Ak ol 24
FolE AR vtaeA Y 8-S JehiA s e
72 e}k dushbd A7 HE ehrebr ]S (magma
column) FollA FEEHA] W& olAFEe] A
ol l7) wWoltt a8z &% 9 wian}
MR Z23 o M) sty ¥
E Ao} A g ol Jshd ojul T uvhzeb o
e zAo] AAALE Fo=Ed o= A ¥
qt opjg} o] vhrbr)Fe] o L F-E71A4 A
Bol FEA F23x] £§ A58 ARE A
o) vk 2 Re] o] $EE7he £3) A
= ul&e] s1gk==(downward tapping)ell ]84
dohte 77t wAR WEee) A% IR
A2l 4e] =A< (compositional gap)E F
P3lA] dold A= K (Spera ef al., 1986).
v AR S-39e FAAZW a2 v
vt FEH Folx e} ofl vhambfiy W
wol 312 4= glsith

Atz et o] #A]As ZeEl & F
AR Q}Fo 2 FAH o8 A=,
g3l gloiA] FE Fo, ARl g3lote BE
A7l A WA 9] vhaet A Hel g Al 87) ®
o}, FEF WA RN KA FEYNA U &
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Aegal Aietel BAY LR whast g

33 2gE o] AYAE AXAZ wtaeirt A
8 ARA ExERhe WS ol EQR) v}
Ut o] FollA FiA fEsde] EF2H AU
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Fig. 12. Schematic NW-SE cross section through Samrangjin caldera and its subjacent magma chamber showing
hypothetical changes in chemical composition and depth of crystallization with time. 1, Chusasan andesitic rocks; 2,
Wondong Tuff; 3-4, Samrangjin Tuff (3, fallout tuff; 4, ash-flow tuff); 5-7, rhyolitic rocks (5, flow-banded rhyolite;
6, rhyodacite porphyry; 7, porphyritic dacite and dacite porphyry). The heavily dotted part of the chamber is
dacitic magmas; lightly dotted part is rhyodacitic magma; nondotted part is rhyolitic magma. Horizontal dotted lines
show specific boundary of silica gradient in the vertically zoned chamber. Curved dashed lines show depth to

residual magma with time.
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Magmatic evolution of igneous rocks related with the
Samrangjin caldera, southeastern Korea

Sang Koo Hwang and Chang Sik Cheong'

Department of Geology, Andong National University, Andong 760-749, Korea
‘Korea Basic Science Institute, Eoeun-dong 52, Yuseong-gu, Taejeon, Korea

Abstract : There are exposed Samrangjin Tuff and intracaldera intrusions, of which rhyolitic rocks
emplaced as postcollapsed central and ring intrusions within the Samrangjin caldera, and fine-grained
granodiorite and biotite granite as regional tectonic intrusions nearby. The Samrangjin Tuff and the
rhyolitic rocks are of a single Samrangjin magmatic system. Flow-banded rhyolite among rhyolitic
rocks was emplaced in the outer part of the ring intrusions, rhyodacite in the inner part of the
eastern ring, and porphyritic dacite and dacite porphyry in the inner part of the northwestern ring.
Totally the Samrangjin Tuff and the rhyolitic rocks range from rhyolite to dacite in chemical
composition. The Rb-Sr isotopic data of the Samrangjin Tuff and the rhyolitic rocks yield an age of
80.8+1.5(206) Ma with the initial “Sr/*Sr ratio of 0.7052110.00010(26). The continuous compositional
zonations generally define a large stratified magma system in the postcollapse magma chamber. The
Sr isotopic data suggest that the compositional zonations might have resulted from the fractional
crystallization of a parental dacitic magma.

Key words : Intracaldera intrusions, Samrangjin magmatic system, compositional zonation, magma
chamber, fractional crystallization.

J. Petrol. Soc. Korea



