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K-Ar ages and the origin of acidic volcanic rocks along
the Median Tectonic Line at northwest Shikoku, Japan

Koichi Tazaki*, Hiroo Kagami**, Tetsumaru Itaya™**
and Takashi Nagao****

Abstract In northwest Shikoku, igneous activity of Miocene age have been known as
1) Setouchi high magnesian andesite suite, and 2) Ishizuchi calcalkaline suite. Both
igneous suite have been accompanied with acidic volcanic rocks as rhyodacite to rhyolite.
These acidic rocks are classified into : 1) Acidic volcanic rocks as the later product of
fractional crystallization of high magnesian andesite magma, 2)Acidic volcanic rocks as
initial volcanism of the Ishizuchi cauldron. Along the Median Tectonic Line in northwest
Shikoku, several acidic volcanic rocks of Miocene age are distributed. They are considered
to be one of the consisting members of Ishizuchi supergroup, calcalkaline volcanic suite.
Petrogenetic relationship between these acidic rocks and Ishizuchi calcalkaline rocks have
not been clarified. This study determined K-Ar age of the acidic volcanic rocks and also
focussed on geochemistry to consider the origin of these rocks. The K-Ar age of these
rocks are from 13.9 to 14.3 and 14.1 Ma on average, which is 1Ma younger than that
previously reported for an andesitic intrusion along MTL. SrI(87Sr/86Sr ratio at 14Ma)
of the acidic volcanic rocks are divided into three groups as follows: 1) Taisanji type;
0.70967, 2)Myojin-yama type; 0.70688. Major element chemistry and Sr isotope ratios
suggest that: 1)Taisan-ji type magma having extremely high SrI and K.O contents may
be produced by the partial melting of per-aluminous rocks similar to pelitic hornfels
xenolith with high Srl included in Takatsukiyama granitoid, and 2)Myojin-yama type one
has the same origin as the per-aluminous granitoid of the SW Japan outer zone because
they have similar 87Sr 78Sr and 8"Rb786Sr isotope ratios to those of Takatsukiyama
granitoid and also have the same metamorphic xenoliths such as basic to acidic gneisses.
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Fig. 1 Generalized geologic map of the Northwestern part of Shikoku, showing locality (solid

circle), and specimen number(bold print)of the samples studied.
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No.
Sample MJ1021 MJ1022

SiO2
TiO2
A1203
Fe203
MnO
MgO
Ca0
Na,0

2

K20

P90g

Total

HIRHET - D04 SETEHE - O -

KRR

Table 1-1. XRF analyses of Acidic volcanic rocks

1 2

74.36  74.08
0.08 0.07
14.83 14.84
1.01 1.04
0.01 0.01
0.30 0.28
2.01 2.07
3.28 3.29
2.87 2.85
0.06 0.07
98.81 98.60

3

72.61

0.07
14.56
77
.03
.43
.13
.20
.80
.07

O N W N O O M

97.67

4
MJ1023 1ID1024 TD-1 TS62601 TS62603 TS62602

69.
0.
15.

S W W N O O N

77
17
62

.46
.07
.64
72
42
.15
.10

98.12

5 6

70.08  73.15
0.12  0.50
16.49  14.31
1.86  1.63
0.03  0.03
0.54  0.26
3.10  1.17
4.26  2.02
2.47  4.62
0.10  0.19
99.03 97.87

7

72.77
0.50
14.30
2.04
0.03
0.35
1.23
2.22
4.56
0.19

98.19

8

71.69

0.51
14.17
.05
.03
.37
W41
.27
.56
.18

S BN = O O N

97.24

MJ1021-MJ1023;Myojinyama type acidic volcanic rocks (Myojinyama), ID1024;

Myojinyama type acidic volcanic rock (Ishidatami), TD-1;Myojinyama type

acidic volcanic rock (Tsuchidani), TS62601-TS62603; Taisanji type acidic

volcanic rock(Taisanji)

Table 1-2. XRF analyses of andesite and Omogo granites

No. 1

Sample TK2606

SiO2 58.73
TiO2 0.63
A1203 14.15
Fe203 6.65
MnO 0.13
Mg0 6.96
Ca0 6.03
Nazo 2.65
K20 2.07
P205 0.21
Total 98.20

2
KMO

59.79

0.93
18.00
.55
.10
.59
.98
.96
.55
.19

S NN U NN O WL

98.64

SM10801 T1G-1 OM42401 0M42404

59
1

3

.57
.16
17.

73

.10
.10

3.28

6
0
3
5.
2
1
0

75

.57
.87
.23

98.36

4 5

60.04  74.35
0.71 0.12
15.87 14.23
6.18 1.80
0.11 0.03
2.85 0.33
4.36 0.90
3.39 3.32
2.85 4.97
0.19 0.05
96.55 100.03

6

73.75

0.15
14.25
.96
.03
.36
A1
.43
.89
.04

QO W H OO

99.98

TK2602;bronzite andesite (Takahama), KMOjandesite dyke

(Kami-onda), SM10801;two pyroxene andesite (Saragamine),
TG-1;pyroclastic flow (Tengudake), OM42401;fine grained
biotite granite (Omogo), OM42404;€fine grained biotite gra-

nite (Omogo).
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R & EEHORI A AR (KMO) 8 &
CIL»r s8BETHOEZRIE L L% (SM10801) &
Si10:7%%160%, MgO#%3.0%if%g, Al.O:%15.9~
18.0% & AN M T 4. St o A 21l
GIIMgOR K 7T EAET AV TETH AH.

INOLDEFDH L, AL KA LT H A
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BOWMER, B7VIFETHLIOIwL, B
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@
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X =
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ML O -5 B & O O BERER S ZALO, /
Na.O+K.0O+CaO (mol) DEAL 1R & K.
% 72K:0,/Na,O+K.O@mol) AN T L » &
LI o T 5B,

K-Ar FECRITERR

B RIEDEEB L ORAHEKROLESE &5
B 2 RHE R I DWW TK-ATEAR 2 5 L 72 HlsE &
MR REO B ESIE (BE - %, 1988) & A
W, SR, EIEREICOWTIE, BERIEA (1984),
B - B (1988) 12 & - 72, Mg 5 % Table2(Z 7%
7.

BE A 1L A (MJ102-1~MJ 102-3) o {58 #& 38 1
13.9, 14.0, 14.3MaCTHFHEIX14.1MaTH 5. &
HIR(TD-1) B L UHEAAK(ID102-4) 12 oW T 141
+0.3Ma i b vz, RIEKIEGFRHERD o 3R
BT, 5L 28RS (TG-PD &15.4+0.5Ma T,
FHIE 12 7 (1990a) 25%RkE5 L 72 88T IR ILE 8 D 15.3
+0.4Ma & LV —FxRT. 258 (TG-D» 5 ik, 12.8
+0.3ManFEoNTwB7, &F LfEAT2Ma
UEoEMBE SN B TRENDS L 918, KGR
WREDHE P S I~ ORBEER 2B L 20101,

@ Myojinyama-type acid.vol.
@® Omogo bt.granite

1 Takatsukiyama Gd.

<> W.Seto dacite

A Taisaniji-type acid.vol.

¥V Ohkue Gd.

] | i I |

09 10 1.1 1.2

1.3 1.4 1.5 16 17

Al203/Na20+K20+CaO (mol ratio)

Fig. 2 K0, NaO+K,0—ALO:/Na,O+K,0+CaO relation of the rocks.
Striped circle is publised data of Myoujin-yama type acid volcanics(Horikoshi, 1963).
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Table 2.

Sample

MJ1021
MJ1022
MJ1023
ID1024
TD-1
TG-1
TG-PL

R - fnc SEsi - RO - KERE

K-Ar ages of the Myojinyama type acidic volcanic rocks and

Tengudake pyroclastic flow

Rock type

Acid.Vol.
Acid.vVol.
Acid.Vol.
Acid.Vol.
Acid.Vol.
Pyrocl.flow.
Pl. of TG-1

K(wtZ)

.378+0.048
.371+0.047
.380+0.048
.657+0.053
.007£0.040
.366+0.047
.153%0.023

Rad.aOAr K-Ar age Non-Rad.
(108ccS'I'P/g) 4Opr(z)
132.5¢1.6  14.320.3 4.8

129.
128.
145.
109.
117

69.

1£1.3  14.0+0.3 7.0
5¢1.3 13.9#0.3 8.6
9+¢1.5 14.120.3 8.7
9+1.4 14.120.3  20.9

J7£1.8  12.8%0.3  34.7

1£2.0  15.4#0.5 59.6

MJ1021 - TD-1; Myojinyama type acidic volcanic rock.

MJ1021-MJ1023; Myojinyama,
TD-1;Tuchidani (Kawauchicho).

TG-PL; Plagioclase in TG-1.

10

1

12 -

13 I

Age(Ma)

14 -

15

Misaka rhyol.
Takano pyrocl.
Tengudake pyroc
Myojinyama-type

QOzasan

o
o —
> ©
TS o
..—_,_12
c =
= c
2579
S 26
@

@

Yashima

S Shodoshima

1D1024; Ishidatami(Uchikocho),
TG-1; Tengudake pyroclastic flow.

©

e
© s
© X
= — 5
ol E o 2 §
X =3 3 ® o
© 12 ¥ X
N O T © £
@) nw O O
2

ARhyolite OAndesite [JGranite >Pyrocl.flow
Stripe:Published  Solid:present study

Plagioclase

Fig. 3 K-Ar ages of acidic volcanics and the related plutonic rocks.
Data source are all listed in references
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Table 3. Rb,Sr contents and Sr isotope ratio of the acidic volcanic

rocks, Omogo bt.granites and andesites

Sample Rock type  Rb(ppm) Sr(ppm) 87Rb/868r 87Sr/8 bsr SrI(14Ma)

MJ1023 Acid.Vol. 122. 185. 1.908 0.70741x1  0.7070
ID1024 Acid.Vol. 145. 188. 2.232 0.70717+2  0.7067
TS62601  Acid.Vol. 184, 88.4 6.019 0.71090+1  0.7097
TS62602  Acid.Vol. 172. 104. 4.772 0.71084x1  0.7099
OM42401  Bt.granite  191. 64.3 8.600 0.70838+1  0.7065%
OM42404  Bt.granite  198. 66.7 8.574 0.70831+2  0.7064%
TG-PL Pl of TG-1 23.1 560. 0.120 0.70646+1  0.7064%
TK2603 High Mg And. 105. 639. 0.474 0.70600+1  0.7059
KMO Aphy.And. 96.3 363. 0.767 0.70614x1  0.7060

MJ1023,1ID1024;Myojinyama type acidic volcanic rock.

TS62601,TS62602; Taisanji type K rich acidic volcanic rock.

OM42401 ,0M42404; Omogo biotite granite. TG-PL; Plagioclase in Tengudake
pyroclastic flow(TG-1). TK2603; Takahama high magnesian andesite.

K M 0; Aphyric andesite dyke at Kamionda,Kawauchi-cho. SrI=Initial
7Sr/86Sr. Sr1 (15.5Ma).

8

0.7110 ® Myoijinyama-type acid. vol.
® Et.granite(Omogo)
@®Pl(Tengudake pyrocl.

® Andesite p.y )

A Taisanji type acid. vol.

# Seto. vol(Goshikidai)

0.7100 14Ma(Ref. line)

X @ Seto. vol(W-Seto)
0.7090 X Per-Al granite(Takatsukiyama)
7 i X
3
&= 07080 -
& O
& L

0.7070 15.5Ma(Ref. line)

07060 e

@
0.7050 - @

E 1 | ] | I | I | L | ! ] | | ! I ) | I
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

“7Rb/*Sr

Fig. 4 Sr-Rb isotope diagram of the acidic volcanics and the related rocks.

Seto. vol (Goshikidai) includes rhyolite and dacite (Sato, 1989). Seto. vol (W-Seto) is high
magnesian andesite(Ishizaka & Carlson, 1983). Data of Takatukiyama granite are from Okamoto
& Honma (1983).
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HEETHAINENEGLDLEMEHNLRETH
B R Es T AR L CE S ZK-Arg( %,
INFTUEARIN T ABERNAKLEOENE &
DB O 70 124V TEfEa 0E L L HbEFig. 312
N A

SrEfLARIERER

Bl & a0 ML RERE KD, KILFEO A
JICES KILFEEE LS, BERKEEICE
T AEEOFITEA LIS, BHEFZIEEICET
ANAE LEHOR AL ER, RfEa— L
Fo i ZE AT AR EEES O b B E R R,
B LUOKBEKER» O 08 L 28R A, ofh e
MOV TSrRIfEL & Sr, Rbo&F R+ llE L
7. SriMfzfRl0flE B X U'Rb, Sro FAL A4 R
P X A EREEILKFIRAEE L > ¥ — DA
IR EHFEHM CRMEHLEE0TFIMAT26L %
FAWTBI%-7. Rb, Srofit LllEHEICO»
TiE, Wik EIE D (1982) B £ Kagami et al.(1987)
e o 7. I G B 2 EHEFEINBS 987 0
87Sr /86 Sr i 130.710256+0.000008 (2 6 ) T 5. il
EiER % Table 3, B X UFig. 412737 . Table 3
12134 87Rb=1.42x10""'y 1 & 14Ma % i\ CET&
U 7zSrlaf Rt w4l (LT SrI & B47) bR L 7.

B b LT ER P LA (MJ102-3, ID102-4) @
87Sr /86 SrEAEME20.70741, 0.70717C, HHiLoOF}
HHEAZE R NAI EEFEHOZEK® 0.70600,
0.70614 X W HEIZEWEZ /R T, HIFERMES OM
ki BERE RS (OM42401, OM42404) 13 0.70838,
0.70831 TR M & KRt h o #HEF (TG-PL) o fE 1t
0.70646 Td 5. —J7, KIIFRERMEXILEX0.7109%,
0.71084 CHHFILENIZHERE L CEHWEZ b 2. L
FoREHRE HEEOBEKIIEE (R, 199,
TEE D&~ 7 & ¥ 7 % 1%E (shizaka & Carlson,
1983) B &£ U'&E B LA E%E (A - AR, 1983; A
N a3, 1992) OBlEME & & b ICFig. 4128 L
72, SAILEREED ) b, SrEAMALA%0.7080%
Wy 2 WoRFEHERE 2V LEREGEOWES ©
SBIIELLOTHE., 02 EBVEA L
M878r /86Srtk, 87Rb,/86Srit &, BHMHILBIERE
KIEEOFNEFZEDLDODTRW—F%RT.

&t £

1) FIEERSH LU SrRALED S & EBRMEXLU
EORE

kI EEFig. 2ic B eoh b X9 1CK.0/
Na.0+K.0& Al,Os/Na:0+K.0+CaO A A xt
ARV BB DTS & B VR IRIICX 4 S
B. 7o, BRMEXILEOSCHE ML A50.7067,
0.7070C& % D izxt L CKRIUFI O SrIfE130.7097,
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L<, BEDER 72 v TRIERZ OMEEF N X
HIEEN I &b 7% ) WA L Lic <5 &, Srlff
EBE S 2T E . DLl & IZSriRfi R A & B
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N-WREEA S B, —T5, HEAERSE EEH (1972)
$ X U"Yoshida (1984) |2 & W fAgha— v Fa vy 2{E-

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

VUL PU R 0 R A AR 210 ) BRI KR O & K— ArdgqQ 275

AN TNANERTTD, < 7Y NI
B s bic kv RS2y P T T I
FrEEZBNTWE, ARIE S N7 RIE KRG
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L E SRR (0.7100. 14Ma) 2 22 & %
oLz, 20T, T Os CFENT
HMaENE, ZOL) BifiEEEAREYEL LTH
WOREED < 7 E L bk _Twh, %)
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Ohno et al. (1989) DEHRAEDERIZ L - T, &
FEE BT 0 g E R I 12 26~ 19D ESL CHL TR
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=5 o3Ma b R TH 2, NEEXEE
TiZ11Ma & fg2MalEn T\ 5 (S8~ A 1l, 1978;3%-
A, 1978). Tk Z#EE NKINEE B L UHE
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