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Chemical Composition of Sedimentary Rocks and Granites from

the Kuga District, Yamaguchi Prefecture, Southwest Japan

Sadao HIGASHIMOTO, Ei OHMORI and Hayaji GOTO

Abstract

Chemical analyses of 9 slates, 4 carbonaceous shales and 1 basaltic tuff of the
Kuga formation (Triassic?), 1 Triassic slate, and 3 granites were carried out to provide
further information on the wall-rocks and the mother-rocks of metasomatic tungsten-
copper deposits of the Kuga district.

According to the results, the slates of the Kuga formation contain more SiOs and
Na;O, and less CaO, H:O and C than the average Paleozoic shales of CLARKE (1924).
If the chemical changes due to contact metamorphism are excluded, the slates have
nearly same chemical features as the Paleozoic slates from the Inner Zone of Central
and Western Japan and the northern Kiso district.

The chemical composition of the carbonaceous shales are remarkably different
from that of the slates. The difference might be caused by the difference of sedimentary
conditions between them.

The basaltic tuff is much different from the average basalt.

The Triassic slate is more siliceous and lower in maturity than the slates of the
Kuga formation. '

The granites are adamellite in modal composition and a marginal facies of the
Cretaceous Kuga granites. The chemical compositions are similar to that of the
Hiroshima granites rather than the average composition of the Kuga granites.
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Table 1 Chemical composition of slates of

(B21% % 7 %)

the Kuga formation and the Triassic bed.

51401: Triassic slate, Others: Slates of the Kuga formation.

Table 2 Chemical composition of carbonaceous
shales of the Kuga formation.

(per cent)

110601 111002 5-494 7-37

Si0g 78.04 72.82 70.24 70.50
TiO, 0.67 0.52 0.54 0.64
Al;Os 11.93 12.15 11.84 12.43
FeOs 0.40 1.00 0.75 2.13
FeO 0.07 1.65 4.46 2.45
MnO 0.02 0.05 0.08 0.11
MgO 0.55 1.32 1.51 2.04
CaO 0.02 0.01 0.87 0.67
NazO 0.10 0.35 0.49 0.35
K.O 3.62 3.50 3.60 3.71
P:0s 0.01 0.01 0.71 0.28
H,O+ 1.51 2.24 1.48 1.95
H:0- 0.17 0.35 0.12 0.22
C 2.66 3.88 1.74 1.33
CO. 0.00 0.00 0.00 0.00
S 0-00 0.06 2.16 1.20
SO — — 0.00 0.08
Total 99.77 99.90 100.59 100.09
Ni ppm 5.0 15.0 72.5 58.5
Cr ppm 70.5 54.5 64.0 64.0
V ppm 328.9 128.2 223.0 161.0

30—(

(per cent)

23111 K10-159 K10-256 110802  5-70 5-208  5-243  5-519  Kus-0 51401

SiO; 64.57 60.37 63.78 60.82 68.05 63.67 64.43 63.43 64.78 78.51
TiO, 0.77 0.88 0.72 0.84 0.55 0.62 0.61 0.61 0.67 0.33
AlOs 16.40 19.40 16.76 18.38 15.75 16.80 16.64 17.22 16.14 10.43
Fe:Os 0.93 2.10 0.97 2.19 0.85 1.38 1.08 1.18 0.97 0.75
FeO 4.16 2.98 4.10 3.69 3.74 4.00 4.98 4.80 4.10 2.26
‘MnO 0.15 0.09 0.10 0.11 0.12 0.12 0.19 0.10 0.14 0.06
MgO 2.22 2.20 2.18 2.52 1.93 2.37 2.51 2.12 2.00 1.21
CaO 1.34 0.31 1.62 0.52 0.48 1.38 0.26 0.64 1.84 0.20
NazO 1.95 1.40 3.33 1.30 2.13 2.33 2.18 2.32 3.40 1.89
K:O 3.91 5.44 3.27 4.35 3.52 3.78 4.02 3.93 4.14 2.09
Py0Os 0.17 0.11 0.16 0.18 0.13 0.15 0.11 0.12 0.14 0.07
H,O+ 2.19 2.87 1.69 3.15 1.76 2.18 0.42 0.77 1.20 1.70
H.O- 0.28 0.32 0.13 0.72 — 0.10 — 0.28 0.21 0.17
C 0.61 0.79 0.37 0.83 0.47 0.50 0.42 0.77 0.04 0.14
COs 0.03 0.02 0.42 0.00 0.07 0.08 0.00 0.00 0.00 0.02
S 0.04 0.72 0.16 0.00 0.06 0.19 0.22 0.16 0.02 0.03
Total 99.72  100.00  99.76  99.60  99.61 99.65  98.07 98.45  99.79  99.86
Ni ppm 45.0 45.0 45.0 32.0 35.0 50.0 46.5 42.5 42.0 17.0
Cr ppm 78.5 78.5 74.5 92.5 62.5 72.0 70.5 74.5 70.5 39.0
V ppm 144.9 128.2 117.0 144.9 117.0 122.6 128.2 133.8 114.8 61.3
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Table 3 Chemical composition of pelitic rocks.
(per cent)
A B C D E F

Si0s 64.97 65.31 66.16 63.50 60.15 72.90
TiO, 0.70 0.63 0.59 0.71 0.76 0.59
Al;Os 17.05 15.81 15.37 16.88 16.45 12.09
Fe:Os 1.29 1.83 1.48 2.18 4.04 1.07
FeO 4.06 3.25 3.30 3.25 2.90 2.16
MnO 0.12 0.08 0.11 0.05 tr. 0.07
MgO 2.23 2.08 1.84 2.23 2.32 1.36
CaO 0.93 0.34 0.49 0.64 1.41 0.39
Na,O 2.26 2.09 2.95 1.97 1.01 0.32
K-.0 4.04 3.84 3.28 4.00 3.60 3.61
P.0s 0.14 0.10 0.13 0.18 0.15 0.25
H,Ot 1.80 3.36 2.88 2.70 3.82 1.80
H,O~ 0.23 0.61 0.73 0.53 0.89 0.22
C 0.53 0.76 0.67 1.07 0.88 2.40
CO; 0.07 1.46 0.00
S 0.17 0.86
SOs 0.58 0.02

Total 100.59 100.09 99.98 99.89 99.89 100.11
Ni ppm 42.5 18 13 37.8
Cr ppm 74.9 36 27 63.3
V ppm 127.9 103 100 210.3
*‘ﬁg——* 0.54 0.55 0.42 0.57 0.70 0.88
Na:0+K:0 ’ ’ ’ ’ ’ ’
N B— 1.74 1.92 1.66 1.93 2.03 2.35
Na;0+K;0+CaO ) ’ ’ ’ ’ ’
Al Oy **
Na:0 7.55 7.57 5.21 8.57 16.27 35.24

Hok

N0 0.56 0.54 0.90 0.49 0.28 0.10
KO

A: Average of 9 analyses of slates of the Kuga formation.

B: Average of 31 analyses of Paleozoic slates from the Inner Zone of central and western Japan (MIYASHIRO and

HARAMURA, 1962).

C: Average of 12 analyses of Paleozoic slates from the Outer Zone of central and western Japan (MI1YASHIRO and

HarAMURA, 1962).

Mol. ratio.
k. Weight ratio.

BOWRAMEOMTER b, TERAIIT THEME
BIEE #3513 TV 5 DIEE FeO #84<, FeOy,
HO k¢ C A WEMRADS (). Zok
5 R BT AE S THHE ST 5 (KATADA
F2>, 1963). - T, DFBEEOMMNE LHEEBERN
i X OIRRARE M O HAERBRE & OISR
DOIGEII A IEEMEREAOBRECHEC X5 &¥

Average of 17 analyses of Paleozoic slates from the northern Kiso district (Karapa et al., 1963).
Composite sample of 51 Paleozoic shales (CrArkE, 1924).
Average of 4 analyses of carbonaceous shales of the Kuga formation.
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1: Slate of the Kuga formation. 2: Slate of the Triassic bed. 3: Carbonaceous shale of the Kuga formation. 4: Average
of 9 analyses of slates of the Kuga formation. 5: Average of 4 analyses of carbonaceous shales of the Kuga formation.
6: Average of 31 analyses of Paleozoic slates from the Inner Zone of central and western Japan (MiYASHIRO and
HArAMURA, 1962). 7: Average of 12 analyses of Paleozoic slates from the Outer Zone of central and western Japan
(MivasHIRO and HARAMURA, 1962). 8: Average of 17 analyses of Paleozoic slates from the northern Kiso district (Karapa
et al., 1963). 9: Composite sample of 51 Paleozoic shales (CLARKE, 1924). (A)-(E): Correspond to Table 3.

(These symboles are in common with Figs. 2, 3, 4 and 5).

Fig. 2 Variation diagram for pelitic rocks.
Na,0

Fig. 3 Nay0O-K;0-CaO diagram for pelitic rocks.
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Fig. 4 Maturity of pelitic rocks.
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Fig. 5 Relation between iron oxide, C and HzO contents of slates

of the Kuga formation and the distance from the granite.
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Table 4 Chemical composition of
basaltic tuff of the Kuga
formation.
(per cent)
51001
SiO, 41.33
Ti0, 2.50
AlOs 13.32
© ©
FexOs 1.65 &
)
FeO 12.12
MnO 0.31
MgO 12.09
Na,0
CaO 10.41 K,0 Mg
+ o 2 x
Na:O 0.71 G s e ¢
K0 0.14 1: Granite of the Kuga district. 2: Average of 3 analyses of granites
of the Kuga district. 3: Average of 7 analyses of the Kuga granites
P20s 0.55 (MuURrAxAMI, 1971). 4: Average of 4 analyses of the Kuga granites (Ismi-
H,O+ 3.69 HARA, 1971). 5: Average of 4 analyses of the Hiroshima granites (SHIBATA,
H,0O- 0.09 1967). 6: Basaltic tuff of the Kuga formation.
? : (These symbols are in common with Figs. 6, 7 and 8.)
COq 0.69 ! . . . . .
Fig. 6 Iron oxides-alkalis-MgO diagram for granites and basaltic
Total 99.60 tuff.

34— (478)



LR BRUFEE O #EE B X OERE oL @R (Rl - KRBTV - BEER)

or

x

Ab
Fig. 7 Or-Ab-An diagram for granites and basaltic tuff.

Table 5 Chemical composition of granites.

(per cent)
Tas-1 5-525 7-350 1 J K L
Si0, 75.30 71.90 73.78 73.66 72.50 69.58 74.10
TiO, 0.11 0.20 0.17 0.16 0.29 0.33 0.13
AlLO; 12.96 14.14 13.15 13.42 14.20 15.25 13.91
FexOs 0.72 0.62 0.38 0.57 0.48 0.24 0.50
FeO 1.36 1.92 1.81 1.70 1.79 2.41 1.27
MnO 0.04 0.06 0.05 0.05 0.21 0.08 0.01
MgO 0.20 0.45 0.41 0.35 0.46 1.17 0.40
CaO 0.90 1.63 1.50 1.34 2.59 2.84 1.44
Na;O 2.92 3.08 2.86 2.95 3.50 3.52 3.73
K0 4.40 4.60 4.08 4.36 3.20 3.22 3.68
P:0s 0.04 0.06 0.05 0.05 0.12 0.34 0.03
H,O* 0.60 0.80 0.92 0.77 0.76 0.62 0.55
H,0- 0.08 — 0.03 0.04 0.15 0.28 0.20
COs 0.00 0.39 0.34 0.24
Total 99.63 99.85 99.53 99.66 100.25 99.88 99.95
Ni ppm 5.0 7.5 5.0
Cr ppm — _— —
V ppm 16.7 27.8 27.8
FesO4 *
FeO L Fe0; 0.25 0.21 0.09 0.28
Ca0 *
—_— . .2 .3 0.1
CaO+ NazO 150 0.15 0-28 0-50 6

Tas-1, 5-525 and 7-350: Granites from the Kuga district.

I: Average of the above three.

J : Average of 7 analyses of the Kuga granites (MURAKAMI, 1971).
K: Average of 4 analyses of the Kuga granites (IsgtHARA, 1971).

L: Average of 4 analyses of the Hiroshima granites (SHIBATA, 1967).
*; Weight ratio.
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