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Mesozoic Igneous Rocks in the Bupyeong District

" Kyu-Sik Suh and Hee-In Park

Abstract: In the Bupyeong district, Mesozoic pyroclastic rocks, intrusive breccia, granites and

felsic porphyries comprise a volcano-plutonic complex, overlying and intruding the Precambrian

Gyeonggi gneiss complex.

Pyroclastic rocks, consisted mainly of rhyolitic welded tuffs, form a topographic circular structure

about 10 kilometers in diameter. Granites and felsic porphyries which intruded the pyroclastic rocks

are distributed in the inner side and also along the outer margin of the circular structure.
K-Ar ages of two granite bodies(biotite), 162 and 148+7 Ma, and that of the intrusive rhyolite
(whole rock), 12146 Ma indicate that a series of volcano-plutonic igneous activity occurred between

Jurassic and early Cretaceous age. Petrochemical characteristics suggest that the pyroclastic rocks,

granites and felsic porphyries were originated from the comagmatic source.

From the evidences of field occurrence, petrochemical and geochronological characteristics of igne-

ous rocks and the geologic structures, it is believed that the igneous rocks in the Bupyeong district
were formed during a Jurassic to early Cretaceous resurgent caldera evolution.
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Table 1 Generalized geologic sequence of the
Bupyeong district.
Quarternary Alluvium
~Unconformity~

Late
Cretaceous(?) Basic and intermediate dyke rocks
—Intrusion—

Felsic porphyries

—Intrusion—
Granites

Jurassic to —Intrusion—

early Cretaceous Intrusive breccia
—Intrusion—

Pyroclastic rocks

~Extrusion~

Precambrian Gyeonggi gneiss complex
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Fig. 1 Geologic map of the Bupyeong district.

1. Gyeonggi gneiss complex,

3. Kyeyangsan welded tuffs,

5. Medium-grained biotite granite,
7. Hornblende-biotite granite,

9. Leucocratic granite,

11. Feldspar porphyry,

13. Acidic dykes,

15. Alluvium,

A. Welding foliation,
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Yaksan welded tuffs,
Intrusive breccias,
Porphyritic biotite granite,
Pink feldspar granite,
Granophyre,

Intrusive rhyolite,

14. Intermediate to basic dykes,
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Fig. 2 Landscape of the Bupyeong district, showing the topographic circular structure.

(K; Kyeyangsan mt., B; Bupyeong silver mine)

JMEEE BIKEDEY #Eel BEHe d&d
3, EBILASBGRKASEE dT2d BBE o Fx
Lol = HE W% BE}z AAF o= 3~5%9)
e FREz go] BB AldA FHE ol &
BIARSRIKEE s o] 4L ETHU <A BE
B, ®Eld o 27174A @R ¢ 9km, IE < 3km
o vzd ge g 2k EiE Sl g8 A
Zatslm o8 FadA ERMER 2 HIKE BAL
wkol JE= A3}y oEc) o] ¢H.& BARBHUK
FREES ol F3 oA E E BiRERRE, A
o8 vy FA A F@EH drh EEY @e K
fa~EFKEC) 2 HGY ARE ¢ AL Aoy FE
ol AL 1~2%9 ERA 2 #EA &l T+
Hel 9y FER Yk EHY Z/G AR B
w2} ol & molth FUBBEKEREYE BEFHUK
R4 @ EESKAES 2 KUEEKRE © kil
RKEIRE 1, © KIUKEKE 12 T3 753t
(Fig. 3). 3fEfE¥] BAEd ol A+ BIKABASY HE
L Af o] TR @FoE o) LF 5+ Ao B
HWpE BE 7hed KIUIREIRE 1 #fEs &
AL BEEAA E o 30m, EE o 140md] FEE n
e o] MIKEWELS BE/ vizg & 2o ¢
2, B4 oz HEE: FAd. od FES
B#AEe £89 ¥ Zs}lo) E(pisolite or accretionary la-
pillD7F &=} At

HEIAEERER  EBILS 402 39 Bk
& oF 3km, JEH o 10km9 ¥lzd & Frz EX
e, Exe #3ed H9] ddAs 500m o] o] o] &
o EEHAAE FEAow @IKAREY AHe B
o HHY SRS LuE#ez WA HAdz
. FfHe] Qe BHY A= kfzz 245 F
obA = A o] At HEL WR~EBEE vz Y

f

)27

|

ook
=~
i

UNITS COLUMN DESCRIPTIONS
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welded tuffs
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Yaksan |vava b onaab
welded tuffs .
tuf faceous
Ash toft I —~— sandstane
e & ol Lapilti tuff
-] Parataxitic structure
Lapliti tuff
Ash tutf I
tuffaceous
sandstone
Basal unit Tuft breccia and
tapilll tuff
Basement Metemorphic rocks

Fig. 3 Volcano-stratigraphic column of pyroclastic
rocks, the Bupyeong district.
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Table 2 Modal composition of granites.
. : spt Hornblende-|  Pink
Medium-grained Porphyritic Py . .
Rock name e : Aalve p biotite feldspar Leucocratic granite
N biotite granite biotite granite granite granite
Specimen No. 1 2 3 4 5 6 7 8 9 10 11 12 13
Quartz 34.1 35.8 32.0 23.0 26.4 23.4 |21.5 23.3|231 185} 389 39.5 359
K-feldspar 34.1 39.9 37.7 29.3 32.4 33.9 [39.7 43.9159.6 56.5| 47.9 45.2 5.1
Plasioclase 28.5 22.4 27.6 40.2 34.7 36.1 {355 30.9(16.4 16.0| 12.1 13.4 11.6
Biotite 31 1.9 2.4 7.4 6.4 6.1 1.3 1.0} 53 83 .0 1.9 0.8
Hornblende — 0.1 — —_ —_ -— 1.2 0.7} — — — — —
Zircon — — 0.1 —_ — —_ 0.2 01— 0.4 — — —
Apatite — — — — - 0.3 0.3 — — — — — —
Opaques — — 0.2 — - 0.2 0.5 0.1 3.2 0.2 0.1 — 0.8
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Table 3 Major element analyses(wt. %) and CIPW norms of the igneous rocks in the Bupyeong district.

| 2 | s |4 | 5 | s 7 8
SiO, 76.15 73.85 76. 02 72.48 | 70.73 76. 69 73.95 77.74
TiO, 0.05 0. 09 0.14 0.16 0. 36 0.06 0. 07 0. 07
AlLO; 13.75 12.85 12.98 14.43 14.03 12.78 12. 45 11.74
Fe;03 1.22 1.61 1.85 2.28 2.83 1.21 1.87 1.93
FeO 0. 24 0.21 <0.10 0.31 0.22 | <0.10 0.13 | <0.10
MnO 0. 05 0. 05 0. 05 0. 04 0. 07 0. 01 0.06 0.03
MgO 0.02 0.16 0.19 0.28 0.95 0.02 0.13 Tr
Ca0 0.21 0.83 0.93 1.32 2.71 0.38 0.57 0.32
Na;0 3.38 3.66 3.42 4.07 3.57 3.69 2.23 2.90
K0  5.30 4.87 4.64 4.53 3.97 4.80 5. 62 4.93
P,0; 0. 01 0. 02 0.05 0. 08 0.11 0.03 | <0.01 0.03
H,0* 0.23 0.10 0. 20 0. 26 0.14 0.29 0.12 0.48
H,0- 0.39 Tr 0.21 0.14 Tr 0.10 Tr 0. 02
CO, 0.01 0. 01 0. 24 0.10 0. 08 0. 01 0.12 0.15
Total | 10101 | esa | 10102 | 10048 | 99.77 ] 10017 | o7.33 | 10044
CIPW Norms
q 35.63 32.55 36.10 28. 45 28. 46 36.18 39.22 41.47
or 31. 20 29. 31 27.32 26.78 23.57 28.43 34.21 29.19
ab 28.49 31.54 28. 83 34.45 30. 35 31. 30 19. 44 24.59
an 0.98 4.06 4.28 6.03 10. 58 1.70 2.85 1.40
c 2.09 0.10 0.76 0.62 — 0.90 1.74 1.12
di — — - — 1.61 - — —
mt 0.78 0.58 0. 08 0.65 — 0.18 0.42 0.21
hm 0.68 1.24 1.79 1.83 2.84 1.09 1.64 1.79
il 0.09 0.17 0. 26 0. 30 0. 61 0.11 0.14 0.13
ap 0. 02 0.05 0.11 0.18 0.25 0.07 0. 02 0. 07
en 0.05 0.41 0.47 0.70 1.63 0. 05 0.03 0.22
AlO3/(Na;0+K,0+Ca0)|  1.55 1.37 1.44 1.45 1.37 1.44 1.48 1.44
D.I. 95. 31 93. 39 92. 25 89. 67 82.37 95.91 92.87 95. 25
O.R. 82.06 87. 34 94. 33 86. 87 92. 04 91.59 92.83 94.55

D.1. (Differentiation index)=(Q+Or+Ab)x

O.R. (Oxidation ratio) =2Fe;03 % 100/2Fe,0;+FeO in mole %

Sample No. 1: Yaksan welded tuff, 2: Kyeyangsan welded tuff, 3: Medium-grained biotite granite,
4: Porphyritic biotite granite, 5: Hornblende-biotite granite, 6: Pink feldspar granite,
7: Feldspar porphyry, 8: Intrusive rhyolite.

Analysed by Technical Service Laboratory, Canada.
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Fig. 5 AFM Diagram.
A=Na,0+K;0, F=FeO+Fe, 05, M=MgO
(triangle: pyroclastic rocks, circle: granites,
quadrangle: felsic porphyries)
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Fig. 6 Or-Ab-An, Q-Ab-Or and Q-Or-Ab+An diagrams. (Symbols are the same as Fig. 5)
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Table 4 Rare-earth and other trace element analyses(in ppm) of the igneous rocks in the Bupyeong district.

R I3 | 4 | s | e | 7 | s
La - 38. 26 38.16 52.75 29.99 31.08 33.45 43.14
Ce — 69. 28 69. 98 90. 56 50. 33 53.79 61. 65 79. 41
Pr - 7.66 7.80 9.26 6. 86 5.81 6.78 9.72
Nd - 25. 01 25. 84 30. 05 23. 68 20. 02 22.73 33.88
Sm _— 4.35 4.74 4.68 5. 00 3.38 4.08 6.28
Eu - 0. 47 0. 46 0.79 0. 24 0.86 0.33 0.30
Gd — 3.32 3.93 3.38 4.29 2.62 3.21 4.80
Dy — 2.92 3.84 2.80 4.19 2.25 3.04 3.90
Ho — 0.59 0.80 0. 61 0.82 0.52 0. 64 0.75
Er — 1.83 2.51 1.76 2.50 1.44 1.93 2.23
Yb — 1.80 2.64 1.72 2.59 1.39 1.95 2.11
Lu — 0.27 0. 40 0.27 0.39 0.21 0. 30 0.32
ZREE — 155.76 | 161.10 | 198.63 | 130.88 | 123.37 | 140.09 | 186.84
La/Yb - 21. 26 14. 45 30. 67 11.58 22.36 17.15 20. 45
Ce/Yb — 38.49 26. 51 52. 65 19. 43 38.70 31.62 37.64
Eu/Eu* — 0.38 0.32 0.61 0.16 0.88 0.28 0.16
(La/Sm)N — 5.42 4.96 6.95 3.69 5.67 5.07 4.23
(Ce/Yb)N — 9.88 6.74 13. 41 4.97 9.86 8.09 9.66
(La/Yb)N - 14. 31 9.63 20. 49 7.76 14. 94 11.51 13.76
3Ce — 145.03 | 146.98 | 188.09 | 116.10 | 114.94 | 129.02 | 172.73
zY — 10.73 14.12 10. 54 14.78 8.43 11.07 14.11
Ni - — 24 9 — 7 — 11
Cr - — 180 140 — 200 — 170
A — — 7 9 — 2 — 3
Zr — — 52 36 — 50 — 90
Nb — — <10 <10 - 15 — <10
Rb — — 220 160 - 200 — 230
Sr — — 89 220 — 28 — 37
Ba — — 6 7 — 8 - 7
Cu - — 6 7 — 8 — 7
Pb — — 34 39 - 48 — 41
Zn — — 20 28 — 12 —~ 15
Co — — 2 3 — 1 - 1
Mo — — 2 <2 — 30 — <2
Cd - - 2 3 - 2 —~ 2
Be - - <2 2 — 2 — 2
Sb — - <2 <2 — <2 — <2
Sn - — 1 1 - <1 - <1
Li — - 10 10 - <10 — <10
K/Rb — — 175 235 — 199 — 178
Rb/Sr — — 2.5 0.7 — 7.1 — 6.2

Sample numbers are the same as Table 3.
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Fig. 7 Chondrite-normalized REE pattern. (Symbols
are the same as Fig. 5)
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HARRCES 25308 A3 K-Ar £ 439
% (Table 5). #IES B Teledyne Isotopesiitol
A

W E Hheh o] KIUKBAEE TEREEA 99
AR enz, o EREHE S, FEHIR
TEHE KUBEERE 94400 KUERS Fds
162Ma Lifel dolskow, MEEAEEE 162~148+7Ma
£ Wikete R HeL & F ATk HALEL 121+
6Mao =418l o}

Fig. 82 19829714 BAolA &4 5 R Lk
KEE FRERY £R5 AEE de) =¥ (AR,
1982)e] ¥ Ao EHEHE A vz Aol
°of ZxolA KU TERISEEES BAL FaHgdl,
WACES] F9L AERTA Lol & = g
ATAAE BRY EEE KUERL BERE INEE
2ol AaAg g4 dgou, o] AFE 3o A
FoE FEHEAE HRE KIUfEA ggol il
At

Table 5 K-Ar ages of igneous rocks in the Bupyeong district.

Rock type Location Mineral |K(wt. %) 4(0::: ro/i(; (sc;o/[g\; ;aldo_s) (‘;‘/Ig:) Reference
Medium-grained Kyeyangsan Mt. | Biotite . 162* | Kim(1971)

biotite granite

Porphyritic biotite Keomasan Mt. | Biotite
granite

Intrusive rhyolite Cheolmasan Mt.| Whole rock

7.080. 01| 94.1:0.7 4.24 148+7| This study

4.3220. 02 96.1+0.9 2.10 121+6 "

Constants employed: 25=4.96x10 yr~1, 2.=0. 581 X107%0yr-1, 9K/K=1.167 x 10~* atom/atom.
* 162Ma is recalculated age using new constants for the age calculation revised at the 25th International

Geological Congress, 1976. Original age data was

164Ma.
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alln el

200Ma | | 1 100 Ma
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Age dats of igneous rocks

00 o

in Bupyeong district

Fig. 8 Histogram of age data of igneous rocks in
southern Korea(Lee, D.S., 1982) compared
with age data of igneous rocks in the Bu-
pyeong district. (Ranges of geologic periods
are based on the geologic time scale compiled
by Geological Society of America in 1983.)
1. Medium-grained biotite granite.

2. Porphyritic biotite granite.
3. Intrusive rhyolite.

£ ¥

o] Ao KURBEEE AFE WACEHES B
BREoRZ o]l Folx Y&e o)Fo] —HY KKK
KILIfER (ash-flow volcanism)oll €& FA Y&
Bl £t FURBRKEEE B o=} Sl 8
% Bolz, =g fERE#A BIRESE BfE=
Qe Aom Mol wlad FuJ F& oA Kk
Hkel 8 F49 Aoz FAADG uwlo &
IWEBBKERE BHe v2d BEstz B 4
Ex 2 8t deod, ERY 4835 37 HEd
A bfrE Z4E AR Zaste Aoz ¥ol 139
A2 KUK A F4HA9E 54l ad

KEEE #&Ese 9 B 4 30me @RERD
el ¢ J4e deldwt rsty, BKREDEPR
—iEfgH 3] Ee}o] E(pisolite or accretionary lapilli)
7b &Rl 9+ A (Moor and Peck, 1961) 2.2 Ho}
KIBBEEE BE Eol A (subaerial) 35 ¢, kil
S Rkl REies TR HERFERE 9
AE Aoz FA=G.

EFHLS FRL dde 223 BAMRES
HAMER FH9 BEEAFE FRaE 2 kg
HEDA KNER R BEHoE o] FA geo], ntzu}
9 HA - Bl 8 345 durnd BAgSE
Z EREHT AY 95¢ 4 £ I BRER A
i 299 AAZEE 42 A E o] 5o @
Ao Ao o]E AExE o, HERE/ 2L Ei
SE FAHG o] ¢AL BiE =% EEE kU
BEHSLY FEaW 5 BAY BEEe =8 W%

A HEe 2dstged, BAY Hak 2 #
el QolA= dwkAel HARC w8 A& BLE
Hoj &t

A4z 54 5L o] HAC EHE BHERE =t
WEE B Wi 9F IAHALSE e E
o] Wi whzulst #iEke] i AAPLA whawt
8 #F43d YFez vavz iy EHo Y& Ao
=] (Burnham, 1979), ¥& R{ETAA o H¥: %
WE wel EABHNEHA FH9 BRET BRAA
Este] BAMEES 94 (Bryant, 1968)8 o]t}
HEE 2 BAEE U AL 22 $AA4 A
o] Q-T’—, A5 BHL 9AHE ol F3E F¢ vhus
o] 2 HEEES 2olA st} oo zo ZEY il
7+ °‘*/51 £ St dte] $uldlE F4-& Reynolds(1954)
£ “fluidization”o] 8tz 319}

FHA oA, BAARES 43 34 e 7
zebe] EEe 48 BASREA BT = FAER9
EE A8 JeA, zdx HEd =25 Jv
fERER 7HEvd= BAAREY 343 34 e
Aol EA A ofF waAA @kt

K-Argefipiizee] o8 ¥9A9¢ Fxste B
FE Febigd 349 Aol welzou EHikE,
PR, E8% 9244 54 geld AFAA
dH AL FHE EREY Yudd 543 gad

ol & Mol®, 233 HEMR TEHEY SAES %
AHek A2 gtk Table 60l = AFAA BERA FHE
9 BER TEREY 994 54 FYAY Thme

el dutAdl 534 wmsd n g

TeHE TEREC] 9oz EfE TR A2dy
vlg P9 RS BEY &R £EE A3y
FHY dHIE T BRE AT =3 2yA
9 fEREE M— vhawt Bez Yol KIUFBE
B 243 Bt dd. Mgl YA Feig
fEae A94¢ BREY He B HEEBE =
RS Bt A9 g Aoz RiEs o oy iy
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2HE TERAE S dutdez HAERY ‘%g"]
ojtol E SRE W ¥AYAY g A
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ﬂ;ﬂ EL Heloh
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Table 6 General characteristics of the Daebo and Bulgugsa granites, compared with the characteristics
of the granites distributed in the Bupyeong district.

M.S. Jin(1980) liyama & Fonteilles(1981) S.M. Le(‘ig%g)s H. Lee Granites in the
Daebo Bulgugsa Daebo | Bulgugsa Daebo I Bulgugsa .
granite granite granite | granite granite | granite Bupyeong district
Mode of Elongated | Batholith orj Elongated | Small intru- Batholith [Stock-like or Small stocks of
occurrence batholith imjlll oval | batholith s1fve body Gradational batholithic| irregular shape
ody Concordant ig'e ular contact Sharp Sharp contact
Czocﬁls;tiic(::;;)us intrusion shfpe c?ntact Variable rock
Discordant ngfd?(‘)gﬁnge phases
intrusion phases
Association Not reported] Common Active acidic
with volcanism
volcanism
Texture Coarsegrai- | Variable Equigranu- | Hypabyssal | Comparati- | Wider ran- | Variable texture
ned. Little | grain size | lar mosaic| nature vely even | geof grain| and grain size.
va;ilatanem Porphyritic texture grain size | size Equigranular,
grcarlslesma. | texture Typical porphyritic, or
hic tex%fl rg predomin- | plutonic granophyric.
Distorted ent texture Distorted biotite
biotite grains.
grains.
Mineral
Composition
K-Feldspar Mc>O0r> | Perth>O0r>| Mc>Perth. | Or>Perth>| Mc & Myr | Or & Perth Or>Perth>Mc
Perth Mc Myr. Me
Mafic Bt(Mv) Bt & Hb Bt & Hb
Accessories Garnet & | Mt. tour. M ite &
zircon fluorite t, apatite
zircon

Table 7 Similarities between the geologic features of the Smith and Bailey’s (1968) resurgent

caldera model and those of the Bupyeong district.

Smith and Bailey’s(1968) resurgent caldera model

Bupyeong district

formation of large-volume welded tuff.

Large-scale ash-flow volcanism resulted in the

Large-volume welded tuffs.

Central pluton which has domical top.

Granitic ring complex emplaced in one or more
stages.
Post-subsidence volcanism along ring fracture.

Radial faults.
. Comagmatic relationship between eruptive and in-
trusive rocks.

Outward-dipping medium-grained biotite granite dis-
tributed in the inner part of the circular structure.
Many small granite bodies which have different com-
positions emplaced along the circular structure.
Later-stage felsic intrusions along outer margins of
welded tuff.

Radial faults.

Petro-chemical similarities among welded tuffs, gra-
nites and felsic dyke rocks.

canic granites)$} F-FE k. WA EH A9 iR

HE 08 A9 FeHE EREN v& Baie 3 oy
o vl2d MTFEEAA 49 FHo =21 AY

GERELCS
ol R $RAY WES KREE SHE

FEs 2 Table 7o) #te=lo] 9+ ule} 2o] Smith
and Bailey(1968)7} A A3 B 29 =} (resurgent
caldera) 299 F¢ EAEF gz =
KW KILPER (ash-flow voleanism) 9] E#z ®
ol & BFEEIEE/T Bk UBES wet vlas o5
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vz Rxstz, BERIKES ERE TEREEY BA
of AAek. BREES Ml F¥otE PRERER
fEhEd BRE sfllez ERlste g, B L
#H7t =& (dome)bo 2 Hol QAW Ao = Holw,
ol Zvlehe FREERE M (central pluton)9] 57z}
P BREES o Fv WES W Fxgs
TEREEE SER 2 e ttex way JEm

Q ojz] = sle] glol, BIKTERMEH A (granitic
ring complex)®] 543t 3=k =@, BREEKE
el SURERE v n ey el #9d BEHR
HEHe 24 o BE(caldera wall)el] o) Fsle BRIKET
e wet BARPS Asdel Uk EBLezRY
EEFLA ol 2% LS wet dehtE ARk BE
& MRCE 5 B BALE old o8 @Bl Ho

A. Ash-flow volcanism and caldera subsidence
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B. Rise and stoping of central pluton and resurgent doming

C. Emplacement of intrusive breccia and ring granite complex
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Fig. 9 Proposed model of resurgent caldera evolution in the Bupyeong district.
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2 do} Zd et kol FEetd d43 HiEez 2
Aol TA7 dovt, 9 2=t ks R e
FAHLE B EEel R BBHANE /e
4= 9. Ns’W~NIs°Ek e BiEse 2 %
BRI B A" FEReQl el 2=k
K BiEE) (reactivation)® A 754 o] r}. o]
ofzrol EEFFel Mol #dictel EHe ot Long
Valley Zd 2}, San Juan-Silverton Zdl 2} #HEH S
w22 Firt 9t} (Smith and Bailey, 1968). &Z=#kif ol
TEIE BEBKAE TEREE BERE HERY
E=A{LERE HEel ol o] MEY wtavtziy 44
G dE dEFE AR o] E AREFT —Big 2
o2 BEAEAA 342 AdE A Eo

Zd 2o HE, a0 2 mEgES s ¥ 4,
B 2 g vhe] 2# (Valles type)ol <goh(Willi-
ams and McBirney, 1979, p.211). TEiEs%He] K-Ar
FEER Jhed JhA §iHe Aol PREEEATERE
9 162Macl =2, KIUKEEES Bl 2 2 2
fee Ha 162Ma Lifidl i 2ee & £ o

BRI A 9 7 2} 3588722 Smith and Bailey
(1968) ¢ Lipman(1984)e] 93 A A= T 2
g BE 2de Fndd FEHRIRdA gem g
(Fig. 9 &=).

O Bz F4--- BTERBELE vlzels) k-
A Sebgol =k BRESS 3459 o5 B\
RAFEE vheh BEREAUEEY 272 BA 2 BN
°f ARE ASAHE ot ol & BEEIKE R
Rl sl glel KIURF KIUFERA FA wf
B 2TE A T2 FEo] 99ee U] o
+ol .

@ Kk KILfER (ash-flow volcanism) =} 2] 2}
W BREEE H 2 dTRY KUERT o)
FEfP e BiiRel ool got(Fig. 99 A). ol& g &
WfER = 2 2} ke el elol AR dojydon
F B Aol (Rl & 7l g o) 3o 4] F-2-4
o2 &R HREIERC Lolwnh. kLR W
ol Wl e e Mol Eifos Yoo
o BB BEKRER BRI, Kifdls vzd o9
29 Mol el kot BB RIS B,

® FREREWMS BAA 2 old w2 FHERER
(Fig. 99] B)------ BB A0 BEEKAY B
7t ZEFLE Rol s (N65°~70°E, 45~85NW), 7%
il T A m sk AstA matso Q&
AL oA A Wk 2 hRERERY BAd wE
BEEER o 49 249 Aoz 2
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B, BEAARE 2 ERAMEES BEAc <oyt

#® E

1. #3A e £H8 =)ol mBRFAES
e EREc = 3o KUBEER BAARS, 1t
FEE 2 EREWAN 5 PER AREET AR %
10kme] Ry BREES AT RS Roly &
T &}

2. KUEEEET HACaE BEGEKELR Ho
om, —Be kUK KIUPER (ash-low volcanism)
of fd FA=GT. KIUERY Wil = BiEes
FRAH Y &R EFo] dejden, KiffdE v =zd
Wz £ dojnt

3. TEREES BENY K-ArgElBe 162~148+7Ma
olvl T2 KURBEE=E 749 BREE Rfld B
Adtz, 455 BREE SN E 248tz g B
REEE SHERel # 9 S EREEE BRIEREEAEY
ez
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