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Plutonic rocks in Nanmoku, southwestern Gunma Prefecture :
a preliminary study on their chemical composition
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Abstract : Felsic plutons probably of Pliocene age occur in Nanmoku, southwestern Gunma Prefecture.
They are thought to have intruded into the Jurassic accretionary complexes in relation to the Late
Miocene-Pliocene Motojuku cauldron which lies in a large area covering northern Nanmoku and
southwestern Shimonita. The Tozawa pluton is associated with toishi (whetstone) and gold deposits,
while other plutons are not mineralized. Chemical composition and microscopic texture of these plutons
were examined for a better understanding of the history of magma-hydrothermal activity in this region.
The plutons in Nanmoku are mostly dacitic composition, although slightly different from each other
(63-74wt.% SiO,, anhydrous base), and are more felsic than andesitic volcanic rocks which form the
majority of the Motojuku cauldron (52-62wt.% SiO,, anhydrous base). Major oxide contents generally
show linear trends on Harker diagrams. The dacitic plutonic rocks are slightly more depleted in middle
to heavy rare earth elements (REE) than the Motojuku andesites. Spider diagram indicates that the
plutons in Nanmoku show a similar pattern to the Motojuku andesites although more depleted in Nb and
Ti. A strongly altered dacitic rock from the old gold mine adit in the northern margin of the Tozawa
pluton shows a significantly different pattern on those diagrams, indicating transfer of Ba, Rb and K
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during the Au mineralization. The Tozawa pluton is a multi-stage plutonic complex and is characterized
by its association with small satellite bodies which are partly accompanied by a clear sign of contact
metamorphism. This suggests that relatively strong magma-hydrothermal activity resulted in the

formation of toishi and gold deposits.
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IRERIZ DWW TIE5-AMaD K-ArFE LA G STV B HY
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FACEL L) ICRZTONLDTH LY, 20D L) %
LWHEBBREIZ NI TIEEAL R ENT I ol #
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DOHIBOBERT I EICREEF ¥ — b 5%, ZAER
AR % e, 2R L CNWW-SEEDE CAL R MR D
Mg xR (B2, FESEMERIEREZRS, 1999).
KRRz RINE T EEE 2T L L, REOBESRME
Pt (WEFART, 1969 ; RERURIITE 7V — 7, 1970).
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2007). F72, T ORHED S ok TR O B RS AT
(22T 72 R AT 12 D HRi e R0 AN T g AH 24 0 K FE A
ST AN (K1), RBERILNEOREREMLE I, 7%
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Table 1 Chemical composition of intrusive rocks in Nanmoku, southwestern Gunma Prefecture

Sample 02010601 02010602 02010605 02010606 03031801 02121805 02101404
Locality Kunugi Hisawa Inaribashi Anyouji Akaiwa Tozawa Masaka
Intrusion Kunugi dyke Oohinata dyke Akaiwa pluton Tozawa pluton Masaka pluton

Major elements in wt.%
SiO, 68.76 68.14 62.26 63.34 62.40 66.26 68.03
TiO, 0.286 0.293 0.338 0.345 0.52 0.29 0.35
ALO; 15.17 15.07 15.41 15.88 17.21 15.39 15.49
Fe,0, 2.54 2.64 4.09 3.76 5.36 2.85 3.58
MnO 0.107 0.101 0.134 0.143 0.10 0.09 0.10
MgO 0.89 0.87 1.33 1.24 2.68 0.98 1.44
CaO 417 4.20 5.08 4.67 5.86 3.25 3.72
Na,O 4.05 3.83 3.04 3.54 3.28 4.92 4.25
K,O 1.23 1.22 1.23 1.35 0.96 1.31 1.15
P,O; 0.13 0.14 0.17 0.16 0.11 0.12 0.11
H,0+ 1.45 1.96 1.19
H,O- 0.48 0.36 0.69
Co, 0.07 2.20 0.07
LOI 2.60 3.47 6.75 5.20 2.00%* 4.52%% 1.95%*
Total 99.93 99.97 99.83 99.63 100.48 99.99 100.18
Trace elements in ppm (detection limit)
Sc* (1) 6 6 7 7
v* (5) 23 22 29 29 145 39 65
Cr (20) <20 <20 <20 <20 55 <1 11
Ni (20) <20 <20 <20 <20 7 <1 <1
Cu* (10) <10 <10 <10 <10 30 <0.5 3.3
Zn (30) 53 57 85 71 67 50 45
Ga (1) 15 14 16 16 17.9 14.0 14.7
Ge* (0.5) 1.5 1.1 1.6 1.4 1.8 1.3 1.6
As (5) <5 <5 <5 <5 0.7 2.1 4.6
Rb (1) 35 31 42 44 28 40 29
Sr (2) 273 256 173 233 382 201 267
Y (0.5) 154 15.3 14.5 14.6 10 16 13
Zr (1) 83 30 89 91 64 89 68
Nb* (0.2) 0.8 0.6 1.7 1.9 1.6 2.0 1.6
Mo (2) <2 <2 <2 <2 <0.2 <0.2 0.3
Ag (0.5) <0.5 <0.5 <0.5 <0.5
In (0.1) <0.1 <0.1 <0.1 <0.1
Sn* (1) <1 <1 <1 <1 0.7 0.4 0.5
Cs (0.1) 2.0 2.0 6.1 4.1 35 4.4 7.1
Ba (3) 503 469 444 520 384 429 555
La (0.05) 7.8 7.8 9.6 10.1 5 5 4
Ce (0.05) 16.6 16.7 20.6 21.7 14 14 9
Pr (0.01) 2.16 2.16 2.52 2.67
Nd (0.05) 8.97 9.09 10.41 10.86
Sm (0.01) 2.13 2.13 2.30 2.40
Eu (0.005) 0.680 0.699 0.731 0.774
Gd (0.01) 2.12 2.13 2.20 2.24
Tb (0.01) 0.37 0.38 0.37 0.39
Dy (0.01) 2.47 2.47 2.35 2.39
Er* (0.01) 1.50 1.59 1.47 1.45
Tm (0.005) 0.257 0.255 0.238 0.241
Yb* (0.01) 1.66 1.78 1.61 1.63
Lu (0.002) 0.271 0.274 0.247 0.253
Hf (0.1) 2.4 2.4 2.4 2.5 <2 3.0 1.9
Ta (0.01) 0.65 0.75 0.43 0.54 <3 <2 <2
Th (0.05) 3.31 2.92 3.69 3.93 2.1 2.4 1.5
U (0.01) 0.91 0.86 0.82 0.87 <0.5 <0.5 <0.5
K (x107SI) *** 13.9 17.2 18.4 18.4 38.1 4.66 30.5
Source ) 1) (1) (1) ) () ()

Source (1): This study, analysed at Activation Laboratories Ltd., Canada; major elements by ICP and trace elements by ICP MS.
Fe,O;: Total Fe as Fe,05; *: Trace element contents may include relative error of 15-30%; others less than 15%.
Source (2): Sato (2006), analysed by Prof. B.W. Chappell of Macquarie University, Austaralia; major and trace elements by XRF.
Fe,0;: Total Fe as Fe,0, .
#x: Total of H,O+, H,O— and CO, (analysed by gravimetric method), shown for comparison with the LOI data for dykes.
Sample 02121805 is selected as a representative specimen from the Tozawa pluton because silicate minerals are less altered than the other analysed toishi
rocks although its magnetic susceptibility is not high.
*x % Magnetic susceptibility measured on sawed flat surface by Kappameter KT-5.
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