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K-Ar ages of some igneous and metamorphic pebbles from
Triassic Mine Group, West Chugoku, Southwest Japan,
and their geologic meaning

Nobuhide MURAKAMI* and Teruyoshi IMAOKA**

Abstract K-Ar ages of two pebbles of volcanic rocks and four of metamorphic rocks (three hornfelses
and one crystalline schist) in the conglomerates from Triassic Mine Group, were determined. They
show 125-212 Ma in the metamorphic rocks, while 93-101 Ma in the volcanic ones. Taking into
consideration for the alteration and weathering observed, 200 and 212 Ma is thought to be the most
reliable ages. Some of the pelitic hornfels pebbles contain porphyroblastic andalusite and cordierite
crystals indicating the formation at relatively low pressure and low to medium temperature. Consti-
tuent minerals of the crystalline schist investigated also have a feature suggesting that they were subjected
to low-grade metamorphism. These data lead to the conception of the intimate genetical relation of
the hornfelses with the hypabyssal or shallow type of plutonic rocks, although the hypabyssal pebbles
occur only in small amount in the Mine Group. Granite and gneiss pebbles are also accompanied,
though not so plentiful. They are possibly unrelated to the thermal metamorphism of the hornfelses
and older than the volcanic rocks, because they show the comparatively deep facies and are character-

ized by the marked cataclastic texture lacking in the hornfelses as well as volcanic pebbles.
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Fig. 1.
the conglomerates of Triassic Mine Group.
Sed.: Sedimentary rock. Vol.: Volcanic rock.
Gr.: Granite. Gn.: Gneiss. Hyp.: Hypabys-
sal rock. Sch.: Crystalline schist.
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Fig. 2. Component rock types of sedimentary
pebbles in Triassic Mine Group.
Ss.: Sandstone. Sh.: Shale. Qt.: Quartzite.
0Qt.: Orthoquartzite.
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Table 1. Chemical composition of hornfelses and
crystalline schist.

No. MK-057 MK-135 MK-143 MK~—224
Si0, 5791 5765 5421 76.66
TiO, 1563 150 173 0.15
Al,0; 2284 1871 29.22 1353
Fe,0; 302 309 182 067

FeO 085 394 258 020
MnO 001 015 0.08 0.06
MgO 1.14 246 085 0.8
CaO 036 122 141 110
Na;0 1.3 146 214 379
K,O 301 169 199 259

P,0s 003 006 007 0.07
H,O(+) 591 630 272 065
H,O0(-) 172 125 069 004

T. 99.68 99.48 9951 99.69

MK-057 and MK-143: Andalusite-bearing pelitic
hornfels. MK-135: Andalusite-and cordierite-
bearing pelitic holnfels. MK-224: Garnet-mus-
covite-quartz schist.

Analyst:N.Murakami
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Table 2. Chemical composition and atomic
~ ratio of andalusites and cordierite.

No. MK-135A MK-143A MK-135C
Si0, 3637 3588  47.69
TiO, 0.00 001 0.03
Al,0; 6315 6365  31.06
FeO* 0.55 0.40 13.89

" MnO 0.00 0.04 0.54
MgO 0.02 0.04 3.16
Ca0 0.01 0.02 0.17
Na,O  0.00 0.00 0.14
K,0 0.00 0.04 0.02

T. 100.10 100.05 96.70
Si 1.967 1.942 5.126
Al 4026 4,060 3.935
Ti 0.000 0.000 0.002
Fe*? 0.025 0.018 1.249
Mn 0.000 0.002 0.049
Mg 0.002 0.003 0.506
Ca 0.001 0.001 0.020
Na 0.000 0.000 0.029
K 0.000 0.003 0.003
() 10.000  10.000  18.000

*Total Fe as FeO
MK-135A and MK-143A: Andalusite. MK-
135C: Cordierite. Numbers correspond to
those in Table 1.

Analyst : T.Imaoka
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Table 3. Chemical composition and atomic
ratio of garnets in quartz schist (MK-224).
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No. 1 2 3 4
Si0, 36.83 3731  36.77 36.90
TiO, 0.05 0.02 0.02 0.02
Al,03 -20.38 2051  20.26 20.15
Fe,0; 047 0.61 0.55 0.65
FeO 2706 2734  26.79 21.21
MnO 1462 1461 14.18 1440
MgO 0.40 0.40 0.40 040
CaO 1.00 1.03 1.00 1.03
Cr;0; 0.00 0.00 0.00 0.00
T. 100.79 10183  99.97  100.76
Si 6.015  6.028  6.040 6.030
Ti 0.006 0.003  0.003 0.002
Al 3.922 3906  3.923 3.882
Cr 0.000  0.000  0.000 0.000
Fe 0.057 0.074  0.067 0.080
Fe 3695 3694 3680 3.720
Mn 2.023  2.000 1.973 1.994
Mg 0098  0.097  0.098 0.098
Ca 0175 0.178  0.177 0.180
Alm 61.7 61.9 62.1 62.1
Pyr 1.6 1.6 1.7 16
Spe 338 33.5 33.3 333
Ugr 2.9 3.0 3.0 3.0

Atomic ratios calculated on the
basis of 0= 24.000

Analyst: T.Imaoka

Table 4. Chemical composition and atomic
ratio of muscovite in quartz schist (MK-224).

Si0; 48.85
TiO, 0.35
Al,0; 3350
FeO* 2.83
MnO 0.07
MgO 0.82
CaO 0.04
Na,0  0.44
K,0 9.56

T. 96.46

Si 6.410
A1V 1.590
AVl 3591
Ti 0.034
Fe 0.310
Mn  0.008
Mg 0.161
Ca 0.006
Na 0.111
K 1.599

* Total Fe as FeO
Atomic ratios calculated on the
basis of 0= 22.000

Analyst: T.Imaoka
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Fig. 3. Spe-Pyr-Alm triangular diagram for
the garnet in quartz schist (MK-224).
Diagram after Miyashiro (1953).
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Fig. 4. Relation between (FeO + Fe.0s) and
(FeO+MgO) of the garnet in quartz schist
(MK-224). Diagram after Nandi (1967).
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Fig. 5. Relation between (FeO +Fe;0s) and

Al:Os of muscovite in quartz schist (MK-
224). Diagram after Miyashiro (1973).
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Table 5. K-Ar dating data of hornfelses, crystalline schist
and volcanic rocks. MK-011 and MK-016: Volcanic rock.
Other numbers correspond to those in Table 1.

No. % K % Ar" sccAr40Rad/qulo_ Is%gg(el\slla)
MESST G s 19 125+ 6
s 1B e
M3 06 g 0521 202 10
MED g g 108 156:+ 8
ME-ou oo o o 92.8+ 6.5
MK-016 o0 o 152 1008+ 50

Ae=0581 X 107°Yr ™', K*=1.167 X10 *atom per atom

As=4.962 X 107 %yr
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of natural potassium
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Fig. 6. Schematic profile diagram in the hinterland from which the
component pebbles in the Mine Group were derived.
M : Crystalline schist and gneiss. Gr: Granite. P: Paleozoic forma-
tion. V: Volcanic rock. D: Hyperbyssal intrusives.

* R BEIC IRV 7 2 L RS IR S o 12
PRECA ~ KRB SR A N D v, EBESRIIN
LOEAEIZBALERZ S ooie L TR #Hr -
2EHZTHEY, ZOMBEICEL TSR EICRE
EETS.



124 N OB o 3

RREIOXKUBEEOSFIH SN THRYL, T2
OFEIZBIL TREBREBEIXT—7 2ED TR 26
U ALERH B,

E 3
BEKDZCHID, ZORMIDKEEORERE 2
TWROBHRESOIMN B cHEsH
15,

X 13

CURRIE, K. L., 1971 : The reaction 3Cordierite=2Gar-
net+4 Sillimanite+5 Quartz as a geologic thermom-
eter in the Opinicon Lake region, Ontario. Contr.
Mineral. Petr., 33, 215-226.

Bt E, 1962 HAERBOMRE OILEHERIL, AMEE
D 3 s, HEHE, 68, 29-32. )

EA £,1950: HORABET=2ROBFFIWE. L
KNIEWFR, HE, 2, 101-128.

—, 1951 (HORO=8%, #FHmE, Fil5, 11,
72-89.

FEREEE 4, 1975 hEMA O HEBRES O,
BEHE, 81, 513-520.

IwWAO, S., 1978 : Reinterpretation of the chloritoid-,
staurolite- and emery-like rocks in Japan—Chemi-
cal composition, occurrence and genesis. Jour.
Geol. Soc. Japan, 84, 49-67.

oy 1, 1979 PEHMNERSREROERER, LKA
PIEOLE#MERK & & 2 E-EFAHEREST. HET
BEOER, I BRI amE, 431481

MIYASHIRO, A., 1953 : Calcium-poor garnet in rela-
tion to metamorphism. Geochim. Cosmochim.

S

Acta, 4, 179-208.

EOEKEE - BN B, 1962: HAERBORIRE OILEERK
IV, HIRARBERYOTIRSA E EREOME, HE %,
68, 75-82.

MIYASHIRO, A., 1973 : Metamorphism and metamor-
phic belts. George Allen & Unwin Ltd., London.
NERK - EHRK-Z EEE, 1977 RFVEEHELHE
BEB L UEGEBHECHESEERD K-Ar ERE L

% OB R, B, 72, 277-287.

, 1978 KEUEBE L DHE SN ZBIEBITE
NEBHTEOTESOER. THE. EFEVHRE, Hi
REFHFEEWTFERR, 117-126.

— SEE, 1980 : PEE BT 2 HENREH
~hARYIABERB RO KILIEBCET 2 2, 30/M
B, UKERR, #E, 13, 75-84.

NANDI, K., 1967: Garnet as indices of progressive
regional metamorphism. Min. Mag., 36, 89-93.
NEFTEF, 1976 1 BEOFHERS L 2 DORR 4, &
M (BR) tEsto s, HFAAR, 27, 519-533.
SEKI, Y., 1957: Aluminian ferroanthophyllite from
the Kitakami Mountainland, northeastern Japan.

Am. Mineral., 42, 506-520.

SHIBATA, K. and TAKAGI, H., 1981 : Isotopic ages of
gneiss clasts from the Tertiary Hatabu Formation
in Shimonoseki, Yamaguchi Prefecture. Jour.
Geol. Soc. Japan, 87, 259-262.

TAKAGI, H., 1979: A study on orthoquartzitic clasts
in the Tertiary Hatabu Formation in Shimonoseki,
Yamaguchi Prefecture, Southwest Japan. Jour.
Ear. Sci. Nagoya Univ., 26/27, 19-47.

&L B, 1958 - RFISEURHIIR O SEVRHE, HIBTHE, 64, 454-
463 ; 537-550.




XM T U

1: Andalusite-bearing hornfels (MK-143).

2: ditto (MK-057).

3: Cordierite-and andalusite-bearing hornfels (MK-135).
4: Garnet-muscovite-quartz schist (MK-224).
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