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Petrography, bulk chemical composition and magnetic
susceptibility of the Hobenzan granitic complex,
Yamaguchi Prefecture, Southwest Japan
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Petrographic character, magnetic susceptibility and whole rock chemistry are examined on
the Hobenzan granitic complex, located in Yamaguchi Prefecture, Southwest Japan. The
granitic complex intrudes along the Saigatao Tectonic Line which divides the Sangun metamor-
phic rocks from “non-metamorphosed” Paleozoic formation. Graphite in the pelitic schist within
about 200 meters from the complex disappeared because of thermal metamorphism.

The granitic complex, belonging to the calc-alkaline rock series, consists of tonalite, biotite-
hornblende granodiorite, hornblende-biotite granite and biotite granite. Rocks of the complex
are higher in K,O and lower in FeO and Na,O than the average Japanese granitoids (Aramaki
et al., 1972). Normative Q-Or-Ab system shows that the complex has intruded into the high
level of a crust (0.5 kb +), and this is in harmony with the petrographic characters of the complex.

Magnetic susceptibility, ranging from 5 to 557 X 10~® emu/g, displays lower values in rocks of
a southern marginal part of the complex. The magnetic susceptibility, Fe-Ti oxide and sulfide
mineral assemblages and TiO,-FeO-Fe,0; relation of rocks all indicate that rocks of the southern
marginal part were formed under lower f,, conditions. The granodioritic magma was partly
reduced by graphite from the pelitic schists, and a part of ferric iron in the rocks near the Sangun

metamorphic rocks changed into ferrous iron.
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Fig. 1. Geologic map of the Hobenzan district and localities of rock samples analyzed for bulk chemical
composition.

1, Sangun metamorphic rocks; 2, sandstone ; 3, shale; 4, chert (2 to 4 belonging to Ota Group of
Late Paleozoic) ; 5, rhyolite to dacite lavas and pyroclastic rocks; 6, andesitic lava ; 7, andesitic
pyroclastic rocks (5 to 7 corresponding to Shimonoseki Sub-Group); 8, rhyolitic to rhyodacitic
pyroclastic rocks and lavas (Abu Group) ; 9, felsite ; 10, hornblende porphyrite ; 11, tonalite ; 12,
biotite-hornblende granodiorite ; 13, hornblende-biotite granite ; 14, biotite granite (11 to 14 belong-
ing to Hobenzan granitic complex) ; 15, aplite ; 16, granite porphyry ; 17, quartz porphyry (5 to 17
in Cretaceous) ; 18, Quaternary ; 19, fault ; 20, strike and dip (beds/foliation) ; 21, mines (working/
abandoned) ; E-F, Machie Fault ; E-G, Saigatao Tectonic Line.
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Fig. 2. Photomicrographs of the Sangun metamorphic rocks.

A. Graphite (g) in pelitic schist (Reflected light, one nicol).
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B. Contact metamorphosed pelitic schist
having mosaic texture displayed by biotite, quartz, potash feldspar and plagioclase (Transparent
light, crossed nicols). The bar scale represents 0.2 mm.
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Table 1. Modal composition of representative rock types of the Hobenzan granitic

complex

Rock type Quartz K-feldspar Plagioclase Pyroxene Amphibole Biotite Fe-Ti oxide
Basic inclusion 2.0 - 4.0 0~-3.3 49 = 63 9~ 1.5 26 - 44 2:2 ~ 2.7 1.0 - 1.5
Tonalite 27 - 29 - 42 - 52 - - 15 - 30 0 -20.3
Hornblende-biotite B

granodiorite 18 - 29 14 - 23 37 - 52 0 - 4.7 0.9 - 16 0.3 - 9.4 0.1 1.7
Hornblende-biotite

granite 20 - 33 17 40 25 - 42 - 0.3 - 21 0.1 - 8.6 0 - 0.7
Biotite granite 32 - 38 24 - 44 19 - 37 - 0-1.5 0.7 - 6.3 0 - 0.7
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Fig.3. Modal quartz(Qz)-plagioclase (P1)-potash feldspar (Kf) and mafic mineral

(Mafic)-plaigoclase-(quartz + potash feldsapr) diagrams.
1, Biotite granite; 2, Hornblende-biotite granite; 3, Biotite-hornblende

granodiorite ; 4, Tonalite; 5, Quartz monzodiorite; 6, Quartz diorite; 7,
Basic inclusion.
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Fig. 4. Spatial variations of modal quartz+potash feldspar (A), plagioclase (B), amphibole (C) and color
index (D). Dots in the figure indicate localities of rock samples analyzed for modal analyses.



Fig. 5. Photomicrographs of the Hobenzan granitic rocks.
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Tonalite. Amphibole is replaced by small flaky biotite and quartz.

Biotite-hornblende granodiorite.

Hornblende-biotite granite.

Biotite granite.

Lath-like ilmenite showing lattice structure of magnetite. They are often contained in biotite
of southern part of the complex.

Coexistence of ilmenite and pyrrhotite in biotite partly replaced amphibole.

Abbreviations are as follows: am, amphibole ; bi, biotite ; il, ilmenite ; po, pyrrhotite ; qz, quartz.
The bar scale represents 1 mm for A to D, and 0.2mm for E and F. A to E are taken with
transparent light and obliquely crossed nicols, and F is with reflected light and one nicol.
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Table 2. Chemical composition and CIPW norms of the Hobenzan granitic complex

Rock type|Tonalite Biotite-hornblende granodiorite
No TN-1*| HD-1 HD-2  HD-3* HD-4 HD-5* HD-6 HD-7 HD-8* HD-9 HD-10 HD-11* HD-12*
sio, "65.00 61.20 63.00 63.08 63.20 63.55 64.17 64.63 64.72 65.08 66.44 66.90 67.44
TiO, 0.72 0.78 0.62 0.65 0.61 0.69 0.68 0.29 0.67 0.79 0.58 0.43 0.42
A1,0, 15.50 15.62 15.85 15.50 15.60 15.79 15.04 15.32 15.47 15.65 15.41 15.89 16.34
Fe,0, 0.01 1.74 1.9 1.09 1.94 1.28 1.79 1.26 1.04 1.06 1.21 0.80 0.24
FeO 4.26 3.26 3.27 2.98 2.27 3.04 2.89 3.09 3.18 2.19 2.29 2.37 1.84
MnO 0.08 ©0.11 0.06 0.09 0.07 0.10 0.09 0.07 0.06 0.07 0.06 0.05 0.06
MgO 2.69 2.69 2.48 2.15 2.47 2.40 2.73 2.43 2.19 1.87 1.61 1.66 1.18
cao 4.83 4.89 4.55 4.79 4.02 4.64 4.51 4,02 4.63 4.11 2.93 4.07 4.61
Na20 2.63 3.60 3.10 3.34 3.26 3.26 2.91 17 305 299 2.63 3.26 3.34
K,0 0.99 3.46 3.58 3.66 3.91 3.98 3.25 3.58 3.25 3.69 3.79 3.55 3.25
H, 04 3.10 1.67 1.29 1.45 2.20 1.32 1.68 1.83 1.28 2.13 1.55 0.92 0.70
H,0- 0.16 0.40 0.08 0.94 0.11 0.22 0.11 0.15 0.31 0.05 0.96 0.16 0.15
P,0, 0.07 0.10 0.18 0.11 0.03 0.05 0.12 0.14 0.05 0.13 0.12 0.17 0.08
Total | 100.04 99.52 99.97 99.83 99.69 100.32 99.97 99.98 99.90 99.81 99.58 100.23 99.65
Q 28.69 12.81 17.28 16.22 17.04 15.63 20.81 19.12 20.50 21.71 27.20 22.43 23.51
or 5.85 20.45 21.16 21.63 23.10 23.52 19.20 21.16 19.20 21.80 22.40 20.97 19.20
ab 22.25 30.46 26.23 28.26 27.57 27.59 24.61 26.82 25.80 25.29 22.25 27.57 28.25
an 23.51 16.24 18.76 16.49 16.39 16.70 18.38 17.00 18.93 18.39 13.75 18.75 20.00
c 1.49 - - B - - - - - - 1.94 - -
) - 3.08 1.10 2.74 1.40 2.50 1.34 0.85 1.55 0.48 - 0.35 0.98
Di{en - 1.91 0.66 1.56 1.00 1.49 0.88 0.48 0.86 0.32 - 0.19  0.51
fs - 0.99 0.38 1.06 0.27 0.89 0.37 0.34 0.63 0.13 - 0.14 0.45
Hy{en 6.70 4.79 5.51 3.80 5.15 4.49 5,92 5,58 4.59 4.34 4,01 3.94 2.43
fs 6.76 2.48 3.14 2.60 1.41 2.68 2,50 3.95 3.36 1.84 2.36 2.93 2.15
Mt 0.0 252 R2.727 158 Z.81 1.86 2.60 1.83 1.51 1.54 1.75 1.16 0.35
Tl 1.38 1.48  1.18 1.23 1.16 1.31 1.29 0.55 1.27 1.50 1.10 0.82 0.80
Hm - - - - - - = - - - - 7 -
Ap 0.16 0.23 0.42 0.25 0.07 ©0.12 0.28 0.32 0.12 0.31 0.28 0.40 0.19
D.1 56.79 63.72 64.67 66.11 67.71 66.74 64.62 67.10 65.50 68.80 71.85 70.97 70.96
X, 22 157 159 65 265 80 358 197 101 93 60 27 95
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TSR RT, TR AH 3Imm o BFOMAN
RBDBN, TOREIHO% wET S,

2. BRERANGICEIGS
AETANERERERS RO RERERME % H
AL B LT 5, Lem o B ~F B0 AN
BERERAOMEMNOGIEL 7 )V RAVEDH X5
xR (Fig.5B), EROSEHE LTREL A
E-HVRE-BRE - BE/RY, BIRSEHE LT
HBANEA - RI5ER - Fe-Ti BMLEY - BIKE - 8h
AR A7 =V« Inay GALEHERBD LIS,
BEREA TR lmm DT Ttro BEREROARN
AR I TV 5, #0584 b R 1 mm LT,
BEARE EE IR, ARARX lcm §i#E0 B
B~FBEaRT, RBHEMELTRTI NSV, BT
T X =0%#E, V=mREt~86E, Z=m, &
AT X =8%IBE, Y=R_Ka~gH, Z=ED

Rock type Hornblende-biotite granite Biotite granite
No. HR-1  HR-2  HR-3* HR-4* HR-5* HR-6 HR-7 HR-8*| BG-1 BG-2* BG-3 BG-4* BG-5 BG-6
sio, 68.41 68.74 68.99 70.33 70.84 70.87 71.28 71.75 73.30 73.57 74.30 74.92 74.98 76.80
TiO, 0.53 0.33 0.37 0.37 0.30 0.30 0.32 0.32 0.24 0.24 0.18 0.24 0.18 0.33
Al,0; | 15.14 14.94 15.50 15.08 14.48 14.25 14.76 14.09 13.77 13.48 12.84 13.46 12.75 12.37
Fe,0, 1.37  1.17 0.72 0.01 0.60 0.98 0.86 0.28 0.65 0.439 0.67 0.28 0.53 0.60
FeO 1.49  1.19 1.61 1.65 1.31 1.35 1.15 1.16 0.86 1.18 0.69 1.33 0.21 0.35
MnO 0.06 0.06 0.04 0.24 0.04 0.10 0.04 0.05 0.02 0.07 0.01 0.05 0.02 0.02
MgO 0.95 1.50 1,09 0.91 0.78 0.77 0.91 1.45 0.54 0.48 0.23 0.54 0.34 0.21
cao 3.29 2.38 3.68 3.22 297 2.66 277 2,29 1.62 2,01 1.38 1.74 1.69 1.00
Na20 3.20 2.88 2,74 2,87 3,17 3.40 2:.91 2,95 2.63 3.30 2.9 2.60 2.74 2,22
K20 3.52 4.29 3.25 3,61 3.61 3.58 3.98 4.04 4.66 4.42 5.61 3.97 5.37 4.54
H,0+ 1.19  1.80 1.02 1.22 1.11 0.65 0.51 0.71 1.07 0.61 0.61 0.72 0.61 0.98
H,0- 0.42 0.33 0.36 0.06 0.16 0.40 0.10 0.29 0.30 0.04 tr. 0.06 0.15 0.19
P,0g 0.11  0.09 0.09 0.01 0.03 0.08 0.04 0.06 0.04 0.02 0.02 0.02 0.03 0.02
Total | 99.68 99.70 99.46 99.58 99.40 99.39 99.63 99.44 99.70 99.91 99.45 99.93 99.60 99.63
Q 27.76 28.11 30.50 30.31 30.44 30.13 31.53 31.54 35.66 32.03 32.72 39.28 34.80 44.02
or 20.80 25.35 19.21 21.33 21.33 21.16 23.51 23.88 27.54 26.11 33.15 23.45 31.72 26.83
ab 27.08 24.37 23.19 24.27 26.82 28.77 24.61 24.96 22.25 27.91 24.62 21.99 23.17 18.79
an 15.60 11.22 17.67 15.91 14.54 12.67 13.48 10.97 7.78 8.92 5.40 8.50 6.64 4.83
€ 0.35 1.45 1.00 0.62 0.03 0.14 0.73 0.84 1.55 - - 1.76 - 2.03
wo - - - - - - - - - 0.38 0.55 - 0.65 -
Di{en - - - - - - - - - 0.17  0.30 - 0.56 -
fs = - - - - - - - - 0.21 0.23 - = -
Hy{en 2.37 3.74 2,71 2,27 1.94 1.92 2.27 3.61 1.35  1.02  0.27 1.01 0.29 0.52
fs 0.84 0.79 1.82 2.86 1.49 1.36 0.95 1.46 0.68 1.28 0.21 1.34 = 0.13
Mt 1.99  1.70  1.04 0.01 0.87 1.42 1.25 0.41 0.94 0.71 0.97 0.41 0.22 0.24
11 1.01  0.63 0.70 0.70 0.57 0.57 0.61 0.61 0.46 0.46 0.34 0.46 0.34 0.63
Hm = = - = = - - - - - - - 0.38  0.44
Ap 0.25 0.21  0.21 0.02 0.07 0.19 0.09 0.14 0.09 0.05 0.05 0.05 0.07 0.05
D.I. | 75.64 77.83 72.90 76.22 78.59 80.06 79.65 80.38 85.45 86.05 90.49 84.72 89.69 89.64
XE* 65 59 33 80 37 190 186 45 35 73 178 33 28 38

* Samples which are treated as affected by Sangun metamorphic rocks (See text).
** Magnetic susceptibility (x10-° emu/g)
Analyst : N. Murakami
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& Q+Or+Ab+An % 80.3, An/(Q+Or+Ab-+An)
120.293 CTHB, HWHEICIL /L aa Sy g8 apEH
Ihs,

BERAMNATRN S o SO, 1361.2~67.4
wt. %, DI 1263.7~71.9, /4 Q+0Or+Ab+An
£.80.0~91.0, An/(Q+Or+Ab+An)
0.161~0.225 DfExX RS, 1EXRVT/ raaF v
FAFEH IR,

AR REZRTERS© SiO, (1 68.4~71.8 wt. %,
D.I (£72.9~80.4 ®f, 7 4 Q+Or+Ab+An ik
89.1~93.1, An/(Q+Or+Ab+An) % 0.120~0.195
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Fig. 6. D.I.-oxide variation diagrams of the Hobenzan granitic complex. Samples which are supposed to
have been strongly reduced by Sangun metamorphic rocks are distinguished by solid symbols (A-
side in Fig. 14 ; See text). Straight lines in the figure indicate variation trends of average Japanese

granitoids (Aramaki et al., 1972).
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Fig. 7. Alkalis (Na,O+K,0) and CaO plotted against silica content of the Hobenzan granitic complex.
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Fig.10. Spatial variation of magnetic susceptibility in the Hobenzan granitic complex. The shaded

portion in the figure represents the Sangun metamorphic rocks. The broken lines indicate boundary
of each rock types.
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Fig.11. Spatial variation of assemblage and volume ratio of Fe-Ti oxide minerals.
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Fig. 12. Spatial variation of assemblage of representative sulfide minerals.
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Fig.13. Normative quartz(Q)-albite(Ab)-ortho-
clase(Or) diagram. Solid symbols, D.I.
greater than or equal to 80; open
symbols, less than 80. Isobars in the gran-
ite system, Si0,-NaAlSi;Os-KAISi;O,-
H,O, are taken from Tuttle and Bowen
(1958) and Luth ef al (1964). An3 and
An5 are from James and Hamilton
(1969) and means additionof 3 and 5wt.%
An to the granite system at Py,o=1 kb.

FE-HVRA-HEAIVERIATED, Thb
3T FRMFHCREHE LI D L Bbh s,

Pbkoz &b, AR O 0.5 kb §i#)
CEALIEEZDbRD, Z0OZ LIXAKRICIIE
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Fig. 14. Molecular TiO,-FeO-Fe,0; diagram for the Hobenzan granitic complex.
Symbols are classified by rock types and by mangetic susceptibility ; solid,
higher than 100x10~® emu/g ; half solid, 50 to 100 ; open, less than or equal

to 50.
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