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TerasamMA, Shigeru and Ismimara, Shunso (1984) Copper, lead, zinc, arsenic and sulfur
of the Japanese granitoids (2) Inner zone of Southwest Japan. Bull. Geol. Surv. Japan,
vol. 35 (8), p.127-145.

Abstract: Cretaceous to Paleogene granitoids of the Inner Zone of Southwest Japan were
analyzed for copper, lead, zinc and arsenic by atomic absorption methods, and sulfur by
combution-infrared absorption spectrometry. The analyzed samples are classified into (1)
ilmenite-series granitoids of the Ryoke Belt of regional metamorphic terrain, (2) ilmenite-
series granitoids of the Sanyo Belt, (3) magnetite-series granitoids of the Sanin Belt, both
occurring in non-metamorphic terrain, and (4) small stocks related to ore deposits in the Sanyo
and Sanin Belts.

Copper and sulfur contents of the granitoids are highest in small, mineralized stocks.
Among unmineralized batholithic granitoids, sulfur.is higher in both the Ryoke and Sanin
Belts than in the Sanyo Belt, whereas copper has little regional variation. The copper and
sulfur contents in the granitoids, both decreasing with increasing in the differentiation index,
are correlated positively in most cases, indicating that they are present generally as chalcopyrite
in the granitoids.

Lead and zinc are not particularly enriched in the granitoids of mineralized small stocks.
Lead is distinctly low in the magnetite-series granitoids, as compared with the values of the
ilmenite series ones, which reflect lead content of the original materials for two series of granitic
magmas. A positive correlation between the lead contents and the differentiation indices in
the ilmenite-series granitoids but no correlation in the magnetite-series granitoids are also
likely to be resulted from the original differences. Zinc contents have little regional variation
and the element is contained more in mafic rocks than in felsic rocks.

Arsenic on the other hand has great regional variation and is least in granitoids of
regional metamorphic terrain of the Ryoke Belt. It abounds in some plutons of the Sanyo Belt
and those related to mineralization.
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Analytical results for ilmenite-series granitoids of the Ryoke Belt.
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Sample no. REH Rock type D.I. (%) S (ppm) Cu(ppm) Pb (ppm) Zn (ppm) As (ppm)
[Chubu district, Zone ]
65T—79 Tk, EAE Hb-Bt tonalite 51.9 390 20 15 80 1.1
66T-151 (ML), #E ditto 54.8 420 20 15 90 1.2
66T-135 SHEET, A Bt granodiorite 75.0 30 2 19 70 0.4
65T-76 BT, - ditto 79.4 <10 2 20 61 0.5
67T—173A SEEET, WY Mus-Bt granodiorite 80.4 10 3 19 80 0.3
67T-173B Eife Bt-Mus granite 86.5 10 2 30 46 0.3
66T-136 5T, Bz ditto 85.1 10 3 20 43 1.2
65T-81 FE , RFAA Mus-Bt granite 87.3 20 2 27 46 1.4
66T—133 HAERT, B Bt-Mus granite 88.7 20 2 27 37 0.5
73RG-6 R ET, =G Bt-Hb gabbro 45.6 920 44 14 133 0.1
73RG-7 El Bt-Hb tonalite 60.8 300 15 11 75 0.4
73RG-8 El Hb-Bt granodiorite 78.4 110 4 14 102 0.3
73RG-9 Gl Aplite dike 89.3 20 2 22 27 0.3
[Chubu district, Zone 1]
66T—128 JEET, /NHE Hb-Bt granodiorite 60. 1 20 4 19 63 1.6
65T-75 EBIET, JI9 ditto 66.4 90 6 11 68 0.6
66T—-129 RE , X3#* ditto 69.3 40 2 17 37 1.8
65T-71 B, G ditto 73.2 120 9 15 50 1.4
66T—126 BHERT, BEW ditto 81.2 <10 2 16 37 0.3
67T=165 REET, EB) Bt-Hb quartz diorite (xenolith) 35.7 450 23 13 142 1.8
67T-168 Bk Hb-Bt granodiorite 72.0 <10 2 22 59 0.3
67T-167 Gl Bt-Hb granodiorite 78.6 30 2 23 38 0.3
[Chubu district, Zone 1]
66T-139 EEA, HHE L Hb-Bt granodiorite 67.8 40 1 18 46 0.9
65T-97 INER, KE ditto 71.1 30 2 20 59 0.9
66T-105 EET, KM ditto 82.4 40 3 28 44 0.4
66T-110 IR (BB, AU Hb-Bt granite 84.0 30 1 20 34 1.2
66T-109 EHTEER ML Bt granite 84.8 10 1 24 17 0.4
66T-114 ditto 86.0 30 3 21 26 0.4
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Sample no. HEE s Rock type D.I. (%) S (ppm) Cu (ppm) Pb (ppm) Zn (ppm) As (ppm)
65T-94 Lk, B ditto 86.5 40 2 26 44 0.5
65T—60 BB, I3 ditto 91.9 <10 2 25 26 0.6
66T-145 WE™, E&HE ditto 89.3 20 1 31 27 0.7
65T-70 Tk, BE ditto 89.3 <10 2 42 28 0.9
[Eastern Shikoku district]
72TO-367 TEIEET,  RPT Bt-Hb granodiorite 59.9 200 15 14 97 1.4
72T0O-363 Hoy e, $HE ditto 61.8 180 2 13 98 0.4
72T0O-339 ASEERT, W Hb-Bt granodiorite 73.1 50 3 11 75 0.5
72TO-317 NEE, Bk Hb-Bt granodiorite 78.7 30 3 14 47 0.6
72T0-329 s, EMEEM Bt granodiorite (Aji stone) 79.9 40 3 14 65 0.4
72TO-337 BERT, A/NHE ditto (ditto) 81.1 320 18 23 59 1.0
72TO-340 KJUET, FeA Hb-Bt granite 82.4 40 3 18 63 0.5
72TO-362 5 FH0T, TER Hb-Bt granite 85.0 50 2 14 60 0.2
72T0O-385 BB GLa), BB ditto 88.1 40 2 26 53 1.0
72T0O-375 SERET, &EWP Bt granite 88.9 160 8 30 37 0.5
72TO-390 g, RE ditto 93.0 20 3 34 32 0.6
[Western Shikoku district]
75MY-15 BHET, KAEL Bt-Hb quartz monzodiorite 35.7 90 23 17 95 n.d.
75MY-6 R, B2 R Bt-Hb granodiorite 67.8 40 4 13 72 0.6
75MY-21 TJUAT, TARH Hb-Bt granodiorite 72.5 30 2 17 53 1.8
75MY-2 W, W Bt granite 86.6 70 2 25 42 0.7
75MY-1 R E, B ditto 93.6 20 2 41 10 0.1
[Northern Kyushu district]
75KY-152 BB, ELE, HiE Mus-Bt granite 81.1 20 4 9 43 nd.
75KY-151 HE ditto 84.8 <10 3 12 39 n.d.
75KY-163 B, &E+E, NE Bt granodiorite 86.0 <10 5 15 40 n.d.
75KY-164 R, AFufT, TH ditto 86.6 20 2 15 45 n.d.
75KY-153 B, BLE, HE (Gart-) Bt-Mus granite 94.5 10 82 17 10 n.d.
75KY-132 A, EiAbET, A ditto 94.6 80 1 23 13 n.d.

The content in part per million, otherwise noted. Abbreviation for Tables 1 through 4: Px, pyroxene; Hb, hornblende; Bt, biotite; Mus, muscovite; Gart,
garnet; Cc, calcite; Epd, epidote; Chl, chlorite. *Altered rock
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Analytical results for ilmenite-series granitoids of the Sanyo and partly Sanin Belts.
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Sample no. B2 b Rock type DI (%) S (ppm) OCu(ppm) Pb (ppm) Zn (ppm) As (ppm)
[Chubu district]
67RS-57 R, ENE, xall Hb-Bt quartz monzodiorite 71.8 20 5 12 63 0.9
65T-41 B, EIr, BiR Bt granodiorite 74.2 60 4 14 66 0.8
65T-38 H, BE , BE ditto 79.7 50 2 20 61 0.9
65T—44 H o, BmBed, BE . Bt granite 88.7 20 10 44 80 1.0
65T-51 ®, B8R ditto 89.0 <10 1 27 34 0.5
65T-82 R, Xk, Bk ditto 91.0 30 1 30 25 0.4
65T-25 R, BB, BE ditto 92.0 <10 2 30 23 0.4 -
65T-2 R, Eww, wkE it 92.1 <10 3 33 31 1.0 ;;
65T-175 M, BN, #HE ditto (Naegi) 92.3 <10 1 25 13 0.6 =
6911-213 B, Bk, —2# ditto (ditto) 9.1 <10 1 30 28 1.8 [
6911-211 B, Bk, =BH# ditto (ditto) 94.5 10 2 25 21 1.4 ]
[Kinki district (Ibaragi mass)] i
23-S (1102) KW, HEgesH, KH Quartz diorite 37.9 220 18 14 87 3.6 -
21-S (1101) E , AR ditto ’ 41.2 130 17 16 84 3.1 ?f
79-S (1104) Al b , R Granodiorite 68.4 40 7 14 45 2.3 51; (
72-S (0802) Eifl , Bl ditto 78.9 40 4 15 38 0.8 -
43-S (1103) B E , %857 Porphyritic granite 82.2 20 3 13 26 0.8 "
83-S (1105) F .k , R ditto 86.7 <10 2 14 21 0.5 ao
7-S (0907) R, Be3MAT, BFRIAR Pink granite 89.6 <10 2 16 50 0.2 =
[Eastern Chugoku district] .
71TO-159 B, ST, S Bt-Hb granodiorite 70.5 50 9 15 69 12.0
71TO-154 F., FA#Er, n Bt granite 9.3 20 7 23 25 13.0
71TO-164 R, STEET, EH ditto 95.5 20 8 25 14 12.5
71TO-177 i, Fn&ET, B4 Bt-Hb quartz monzodiorite (Myoken zan) 62.9 60 13 12 108 9.0
70TO-53 R, f={a8r, BIEH Hb-Bt granodiorite (ditio) 68.0 30 24 22 78 7.8
71TO-179 Rk , R ditto (ditto) 80.8 10 8 14 60 9.0
6910-104 F, HARET, EF Px-Hb-Bt granodiorite 57.5 50 16 17 79 0.8
6910-105 FE , HET Hb-Bt granite 82.8 10 4 20 43 0.8

70TO-47 [, BEET, B ditto 83.1 30 8 19 45 16.0




— 88T —

E2R (058)

Sample no. TRER Rock type D.I. (%) S (ppm) Cu (ppm) Pb (ppm) Zn (ppm) As (ppm)
71TO-267 R, B 58T, /N ditto 83.8 30 3 12 87 0.6
6910-99 B, FHET, EEF Bt granite 89.1 40 3 20 55 0.6
72T0O-308 E)N, SEE, KB ditto 89.8 30 4 20 47 0.7
71T0-281 i, RIET, FAR ditto 9L.3 20 8 15 20 12.0
6910-157 B, BAEW, =HHRLRF Mus-Bt granite 93.5 20 3 35 32 5.4
72T0-301 BN, BE, HE Bt granite 94.2 <10 2 25 36 1.2
72T0O-305 B, N, K& Aplitic granite 95.4 10 2 31 28 1.4
[Central Chugoku district]
73H-72 &, THRER, PMRK Px-Hb-Bt gabbro 33.4 20 15 14 130 0.6
73H-89 IG5 , IR Px-Bt-Hb quartz monzodiorite 53.3 40 25 10 87 0.1
76H-161 /., REET, R&EM Hb-Bt granite 80.2 40 3 21 43 nd.
76H-152 M, EET, K ditio 81.8 30 2 23 55 nd.
73H-93 R, TEET, B ditto ‘ 85.0 20 1 19 47 0.3
76H-156 B o, &, JERT ditto 85.5 <10 2 24 49 n.d.
73H-77 [, BAETA, REEIE Bt granite 86.9 20 1 24 44 0.6
73H-67 R, FRHEE, JIF ditto 88.7 20 4 20 40 0.1
76H-158 [, WIEE™, BEEMV RV dib 90. 5 <10 1 24 31 n.d.
73H-98 F ., #&={@T, BRE ditto 91.1 <10 1 29 26 0.7
76H-153 ®, EE&EE, B Aplitic granite 92.6 10 1 19 17 nd.
73H-83 B, KEJET, ) ditto 93.5 <10 1 22 20 0.2
67SH~32 B, BEMN, SHHE Bt granite 95.2 <10 11 41 25 1.4
[Western Chugoku district]
6910-56 Wim, #EW, L4 Hb-Bt granodiorite (Habu) 62.6 100 3 15 45 1.9
6910-53 Ak Bt granodiorite (ditto) 75.8 50 3 21 45 0.8
6910-51 B, AEET, BR ditto (ditto) 81.2 100 3 30 73 0.9
6910-52 Gl , A# Bt granite (dittoj 89.2 40 3 43 8 0.5
71Y-2 Bk, HET, BA Bt grénite (Masago) 84.4 30 2 19 42 0.8
71Y-4 Al E , FTEEHE ditto (ditto) 85.1 30 2 23 40 0.6
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Analytical results for magnetite-series granitoids of the Sanin Belt.

Sample no. R Rock type D.I. (%) S (ppm) Cu (ppm) Pb (ppm) Zn (ppm) As (ppm)
[Chubu district]
67RS-88 IR, AN, BEE Bt-Hb quartz monzodiorite 60. 4 70 4 9 105 0.6
67RS-87 AE Bt granite 87.0 40 2 9 33- 0.2
67RS-91 o, RS AP ditto 94.0 20 1 15 28 0.7
67RS-69 B, X Bt granodiorite 80.8 20 4 13 75 0.4
[Chugoku-Kinki district]
71T0O-200 B, SEET, AR Bt-Hb tonalite 62.1 60 10 9 58 0.8
71T0-203 Gl Bt-Hb granodiorite 76.5 30 4 10 33 0.4
71TO-204 Eil= Hb-Bt granite 86.6 20 4 10 26 0.6
71TO-210 R, FREET, Kl Hb-Bt granodiorite 67.1 50 13 11 60 0.7
71T0O-215 Gl , R Bt-Hb granodiorite 67.4 30 7 13 57 2.9
71TO-219 H o, JREE, bE Hb-Bt granodiorite 75. 4 30 7 15 50 2.7 -
71T0O-211 ® o, TR, JIFH Cc-Epd-Chl granophyre* 86.9 30 4 12 58 1.3
71TO-223 B, —®E, £ Hb-Bt granodiorite 62.2 80 8 14 66 1.9
71T0O-236 F , #iEHET, KIE Epd-Chl-Hb granophyre* 73.0 10 5 8 23 1.5
KY-571 EW, =, =ZHE Hb-Bt granodiorite 68.5 n.d. 7 10 60 1.8
KY-583 B , T ditto 83.2 70 4 8 45 1.1
KY-15 RE , B3 Hb-Bt granite 86.2 60 5 10 40 6.3
KY-650 B, EFEH, EZFE Bt granite (porphyritic) 87.5 30 3 13 43 1.5
KY-509 B, =9, THE Bt granite 88.2 30 4 11 32 1.7
KY-96 ALk , AR ditto 88.2 20 3 7 31 4.3
568104 B, &, /R die 89.1 50 3 9 39 2.7
[Central Chugoku district]
HH-442 B, HEEE, L& Bt-Hb granodiorite 70.3 30 16 11 60 3.0
HH-460 B, HEFET, AR Bt granite* 88.3 20 6 10 20 0.3
HH-458A R E , ®I{R & s Btgranite 89.6 10 2 8 25 0.8
HH-458C Eill ditto 91.9 10 2 10 17 0.8
HH-458D Gl ditto 9.5 <10 6 12 19 0.4
6511-120 EAR, MERRD SRR Hb quartz gabbro 39.6 1070 32 16 90 2.3
KAT-1 m o, & B e K Bt-Hb quartz diorite 47.2 60 39 9 62 0.2
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Sample no. e Rock type D.I. (%) S(ppm) Ou (ppm) Pb (ppm) Zn (ppm) As (ppm)
6412-17 B, KIFEET, FA Hb-Bt granodiorite 61.6 50 10 18 63 0.2
6511-138 R, ZJIBR, ER ditto 73.0 80 5 12 49 0.6
6511-116 [/, =£8, E=7 ditto 75.4 50 6 13 48 1.0
6511-110 B, HEHE, #HE ditto 76.2 140 5 13 50 1.2
6511-114 B, =B, AR Bt granite 87.5 <10 4 12 29 1.1
6511-132 B, %8, LK ditto 89.2 20 3 15 20 0.9
5907-55 B, JEMEET, Bl Bt granite 90. 4 20 3 19 18 0.6
60Fb-67 H , Fgi8E sk, —32m Bt granodiorite 84.7 50 8 15 33 2.0
60F-17 B, KEET, LA ditto 87.5 20 3 14 17 0.4
6506—4 5 , FTAB Aplitic Bt granite 94.3 10 4 12 12 0.6
60F-15 [/, KEE, WwHa Bt granite (porphyritic) 80.9 40 6. 12 50 1.0
60YT-606 B, WASILEY 6 BN ditto (ditto) 89. 1 120 10 13 13 1.5
5908-336 B, K®EE, KKA ditto (ditto) 93.3 30 5 13 11 0.4
65KM-175 B, /JNEARE LAY, —65mL Hb-Bt granodiorite 77.9 40 3 10 41 0.3
6510-102 B, §EUEEIE ditto 77.8 30 4 11 44 0.3
67SH-31 EE, BEREM, R Hb-Bt granodiorite 69.1 40 7 10 50 0.3
67SH-39 G , HRf Bt granodiorite 79.6 20 3 17 38 0.8
67SH-21 R, ofnky, KAILF Bt granite 83.9 20 3 14 65 0.8
67SH-43 B, A, B ditto 84.2 10 2 11 38 0.8
67SH-54 R, OFoET, kHEHEF ditto 93.1 40 5 18 61 1.7
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Analytical results for granitoids of the mineralyzed stocks.
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Sample no. R E Rock type D.I. (%) S (ppm) Cu (ppm) Pb (ppm) Zn (ppm) As (ppm)
6910-120A 8, A&, —150 mL, 0-2 fk Bt granodiorite 75.5 190 5 22 50 n.d.
6910-118 Bk, Hrdipenn 1 S0 ditto 75.8 1120 30 21 76 20.0
6910-119 Wk, N145m ditto 77.1 50 2 20 64 5.6
6910-125 Bk, 150 mL, 128 RS2 A ditto 77.7 430 5 22 58 0.4
6910-131 Mk, 100mL, 8 &k Bt-Mus aplite dike 94.4 260 4 44 10 . 0.4
6910-92 B, FEIREE LR IR Bt granite 94.8 30 3 33 53 1.9
65KM-153A B8, /NEARgL, —45mL & Bt-Mus granite 90.7 610 22 30 118 1.4
65KM-150A Eie ditto 92.3 290 4 20 11 0.2
69FD-79 Wwh, EralBase, —187m Mus-Bt granite (aplitic)* 90.9 90 7 42 25 1.1
75MY-13 B, BHN, AR Bt granite 90.6 550 25 38 36 11.5
71Y-5 BB, BT, EEI Hb-Bt granite 83.1 110 120 14 30 0.3
71Y-12 B, HEan RSB N E Bt-Hb quartz diorite 42.2 110 23 17 116 0.7
71Y-13 HE R T Aplitic Bt granite 96.2 30 4 11 35 3.0
71Y-6 B, PCEETE#E Bt-Hb granodiorite 76.6 700 13 16 49 0.7
71Y-16 R, #MESUERA$EL S, 98l.Im Cc-Bt granite* 78.9 240 4 9 53 1.3
71Y-19 k- , 1081.8m  (Cc-)Bt granite* 84.6 200 3 9 31 0.6
66RS-8 It B, BN, T L AREIR Bt granite 84.5 50 3 10 34 0.7
66RS-9 Bk , 1380k ditto 92.6 50 4 11 17 0.6
66RS-119 il , 9L &l¥n ditto (aplitic) 94.3 20 2 13 17 1.0
71TO-232 B, KEHAET, JE Bt-Hb tonalite 69. 1 70 10 11 67 1.9
71TO-230 E , ¥H Epd-Hb granophyre* 73.7 10 4 12 53 2.4
6412-13 B, KEITRA Bt-Hb quartz diorite (Kawai) 61.2 140 6 11 65 0.4
60F-11 B, K#EE, SELK Bt-Hb granodiorite (ditto) 71.0 50 4 12 71 0.6
60DT-545 B, KREGLERELESH Bt granodiorite (ditto) 75.9 140 3 15 31 0.2
60Fb-61 B, BEAG L0354, —146m ditto (ditto) 79.8 100 8 14 55 1.3
60F-28 R, KREET, EALILSEY Bt granite (ditto) 83.3 100 8 11 36 1.7
60F-27 BE ., BIH, ER ditlo (ditto) 89.1 340 3 14 17 0.3
65SK—4A B, BASGLUE 1 B5 Aplitic Bt granite 92.4 640 6 18 12 0.9
6506--5 B, KEE, X7 EH Mus-Bt granite* 93.7 360 5 13 12 0.3
65HY-1A R/, B2 5T Bt granodiorite 84.3 120 6 21 26 0.5
75FK-12 wi, BREKEREE L Bt granite (Sawara) 85.7 80 340 19 38 n.d.
75FK-13 Rk ditto 84.1 20 114 19 76 n.d.
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Sulfur vs. differentiation index for ilmenite-series granitoids of the Ryoke Belt.

OB 1RBOZTHED THRW. e, SBOBHFELH
R, B #HICHTHDLMEND bIUBEOBETH
5.

3.4 S{EPAETEREE

GBI REE & Lic b ok, ANEEER by 2RI
EHL, MPEEOHEKE S boT, BEBELE
BLITRDLOICELDONB.

A) FFUBERERESE

1) FRERFABRGEL « BHEEW 11 km,  mEEE HO
AN RIERIRIC b T2 Y [RER—F IR

2) RLRFFRGEL : # 2km?, BEALR IC gk~
v BEA—FER.

3) EARWUINEASRL : 9 3km?® PLE, AEAREIC
ST — R YL MK SR — A TR IR,

4) UNIREES AL JRER R DV ERRE T 0%
ek (%Efrﬁz’\fﬂg "

5) BHSEBINRGEL : B km?® PLE, BiEd iz RS
<A b,

HEO5R AWRAMEOAEBEREK

Correlation coefficients(r) among the analyzed

elements.
D.IL S Cu Pb Zn
As 0.015 |—0.026 | 0.162 |—0.029 |—0.003
Zn |—0.787 | 0.461 | 0.329 |—0.292
Pb 0.401 |—0.128 |—0.171
Cu —0.455 | 0.480
S 1—0.512

6) BRREZGIL : 1km® PIFOX by 7, Bk
L. HRRIREA—HRAE—PIEE SNSRI OB B D TE R
.

B) RESRERTERAMR

1) e RGN - ) 4 km® (PHTEE), AR
iz N-S SRRk —H IR

2) SERJI_ESEIL : 97 km?, 2km®, SERPASMCE
SRGE—BRRLEREEAR (Il b, RAR, BB 22 ).
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Sulfur vs. differentiation index for ilmenite series-granitoids of the Sanyo Belt.

3) BRELAE—EAGIL ¢ JIFHERE (R 1971)
L7754 MVEBEELAKRTHY, BEPSICEKS
E—AFNR.

4) ERREREKSGLL  REEREO B, S
R, BRI ESRGR—EKSARERIR.

PSR VR B A — R IR EE TH Y, —
TEEPEZELWY, £ 0 THELREZSERILED
TR ok, REBETRECEWEZ RERWY
DL, EGIREEL £ VAR Th 5. BEE TN
H, A¥BOT 554 I LAk, 71T0-230, 232) L #
SGHiv y FIRIZET TR LN, BEICE - THEIHA
BT HINT 5356 (BRI IBFEa s, 71Y-16,19; K
A7, 6506-51) L5 5.

REGUAEDOFEFE (6910-118~125) IHEETH 5
b b 57 1120 ppm IETBMBEEESH 2
THRRGRSL, —EESAME : LTOREL, o</ <&
HICHEEZE<BELTW LD LEZBRS, —H/h
BEAGILEEOREE, ©0BERAZR—RERIH

ETHY, COAERIEREHREREOY TV Y F AR
BC X VRS AREREL bR EDT, BEicH
ERTHEPEPIRHTH S, —RiCF ¥ VEERTE
BEOTF S5 v—_F &4 Py v 7T, BEN
RWEGE L LCERET 2O TCEIIR S <44 MEER
BEOMBLEERE A (75MY-13) PR ITHER 2 S
NEEZLND.

HESR I LIRS, BT BT 5 F & VR L IR
BB TAHMSEEREVERE L TADh IR IC b 2
v, EREEESH, ThbbEHEERL(100Madt),
HH QAL (80Mat), HHEELEREE ST BN D
(SuiBaTA and IsHiAra, 1974; FyR, 1981), #5 1 #iix
F 2 UERGETR, B 2HTETORMSEE S LRF & 8k
GREHFESN, FE3HIRL ML RTH S, #E
SLOGRIER L, H2HOBEENZL VETLZLD T
5. HHAERICET 3 ERAKTLIY-2, 4, #2RK)
IERE, L VIEREEERCTH D, SEEETHAH
R ECERARE (71Y-5~9, B4R IMALHICE
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Sulfur vs. differentiation index for magnetite-series granitoids of the Sanin Belt.

ITNB,
ERETAERROZEL 2T Y 75 VERHE T,
EGEKRRBCERE~ <P RELCAELLEEZD
NBJIIHBERENEEL LTEVRESEE2 R T8
4K). TOBEAEKREB X CKREIRAGRER Tl 85 K
BEZHRT 2NHBEREDOE LM EHER L, BHA—K
RO BEERETHS 7774 B T i & (656SK-4
A, SHY-1A)BEIZEWEEZRTH, FO—EIIET
DOERP LEEERIC I VRS NIZFREERD 5.
BRETOBREASEERRIBE ) 7F VRS L
TRFSNFNCENTE s, £ O FRE I E L WIRER
(340, 114 ppm)HFBEH LN 5.

4. RS HEEORER

SHRAMHECEELZ B bl T 50 ERkEE
HLU, B5RITR L., ZORTR, X9 FEHNLRER
BREOWTOEEMS e, BEAED 43R (67T-
165, 71TO-211, 236, HH-460) § Ui @S DR

BB AREBRN L. ZoRiCLhiE, Sbigke
n, Bi LERSN, SRR IXTEQMHESED bh, Sk
EE LIRS, ARUHESOBICZADHEREET 5.
UTWL DO FERDICOWTHHR S PIOKREN & 1T
5.

4.1 B EMbiER
MESHEREAER EOBRESE 2-4 IR L.
10 ppm PLF ORI 7 ppm & LTRFR L, FPHES
DEHZEWTLZOEEZ AV £2-4Krbbh
5551, #BR, WE WEHOWTFRIZIAN T bR
BEERRSIRR OB L LB PT sEAERL, &
NTAL R R R RRE I S T R (FE « BF,
1983) LEMECH 5. i, RRE O HigEzHoR
BoOMEEHEESY ikt 5 &, HRFEARTEOREHIIL
L E D b oSRE I EENE R

SuMIbER IR D B ER—RERERAEIHECZ L
WhS, ZhikZh BEARR W EIRE (81.1%LL ) %
FoZ L LTI CH B, LWBHITRBVTE, FKAREK
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Copper, lead and zinc vs. differentiation index for ilmenite-series

granitoids of the Ryoke Belt.

PlEbry Ficigid—2t3. MXIhl ) o0mE
KEDMBIL S vy b&h, i bBEEROREHT
AP EEVVRESFREEL T T 3K). WEHicin
THEEEI I #H L igEBic vy VEh, 22
THEEEORBEEVWRESAFRETRT. LLIL
B e By —as L OREHE RV EE4X).
4.2 &, 8 EREHLER

&, & WSNEAEELOMIERLOBEKREES-TH
R L. ESAEARE, EF, UE, WpEonth
oW T b LR O BN > T— B>+ 5. &
LERgh & FIR I AU o8 L K@D+ 3 8, 2R
FHELARS LOEBR 102 ER L L, ZhETF (FHE
) TEHALPRADHEARED LB, ZhilkT
BELAEBELAENWEE X 5.

B LD m v b5, R, WH, IO WTFhiz
ONWT S R R ER T SRT O LTI R i 5.

Fiebb, F&USERIGEAE? DRAERK, WHD
T T EIR BT ED L CIXAEH R L oI R
RECHERED OIS (5, 6 K)25, BEgELROW
BHTREDBRREW(E TH). ZhigonTix, Ek
LTF ¥ VS RIEREBEOMREH CIIIE, MESER
O EL# TN RR 5 bADHERIED bR TRY
(FE - AR, 1983), SIS HEISEHEE TR, BHR
B TEW LW SRS b O— iR I RESREL R TE IR
TRRMLLAVWZ LItk s. £l BSERIEREER
F & UHIRICHNR TS LWR#AD Y, 2hbdo
BHELTEKROZ LX3ELLRS.

TUREKIAN and WEDEPOHL (1961) X, £FEEEF O &4
BHERCOWCEEEIES 1 ppm, LA 6ppm, R
¥ 15-19 ppm LHEELTBY, LM FORFER
i3 15 ppm ¢ B LR TWS (Mason, 1958), =z &
13, SRR OB LERME PO~V MABE LY b
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Copper, lead and zinc vs. differentiation index for ilmenite-series

granitoids of the Sanyo Belt.

BEICEELTWEZ LERRT S, —F, FrUk
SRR EEOIREE~ /< iE L U TREmERO®
FWETHY, BESENMEWBRET R LEZL DL
E2 bh, e REEAEIT R IIETRR <
e NETTHBRYE LRET B LBV BRI ER
Hio THREAFER Lic L& 2 bh b (Isumara, 1977). F
F VBEERIERAEARICE R, BSERBRICZ LY
T i LW EE RO RIER AN TH Y, &K
M OWTEREEE Th - USSR ROEREE </~
T, SIS LOBE T4 ITEARSY T ORI
CEESATLEY, BHRBICBIT2REN LT
Lo LEEESND.

4.3 fHEHRE
TEHBEFOHRLMESFTROBMRE FSMic R L
. 2L LTORBRLLT LB BNV, KB,
BF, FAREOR—HReEEICH ERITRIFRIED

MENSED LB, FLT, EHREREPOHRHLEEORE
B L BEAGRO BT S &, BEALORENC
L THEPBRAMEBICS my hEhD, ZOEER
TEREE ~ 7 < ic v TR —RIc BRI R X ¥
BRICEEL, CuS ROGEWITFEL W R REEERZ R
LT3, sk & LTEBEKEGLO BERERE (75
FK-12, 13) i3 ic LR CHROHFEFA L TR Y, &
SRELDIAN DGR, B B WIFLI LI O EER R Y
BETHILERDS.

5. ER3, WEAFSELRET 57— DR

BERSDEER, HIRPIESEEZEL, %6 RITR
L7z, BESERITEECHIRIC L > TRKELELTS
A L, MRS R CiILEE (32 ppm) i B T L
[& (64 ppm), 4R (84 ppm) DEH TEV. £ L THAL
EEA RO EH13237 ppm (0=27) CEALIZBEIR L2

— 141 —




HERETAREDE £ 35

C Sanin Belt
T T T T T T
Cu Zn.Pb
120 - (Cu-Zn) 58 Chubu i
Cu.Zn A A Chugoku-Kinki
(ppm) ® o ® Central Chugoku
100 _
)
80 - .
B
A °
° ° |
60 |- N AAA ® a o
© i o
e A A
40 I ° e et .
o a ® iy
o &
20 4 A; i
i ° o % *
A o g ..
Ap
0 ° » %oof ‘B %Oo"g
T (Pb)
40 [ Trend of -
Pb Ryoke & Sanyo Belt
(ppm)
20 |- o ol
| | ®
° ‘ ‘ mal b A s ‘g‘ .
0 ] 1 i ] ) 1
30 40 50 66 70 - 80 90 100

Differentiation index( % )
ETE WWERHEMEEON, B, HHASHE L MMLEROBR

Copper, lead and zinc vs. differentiation index for magnetite series

granitoids of the Sanin Belt.

TERBRECESTHEREORELEFT 5. SLEL
BEhEE R TH < (28.8 ppm), —BER O 4 EOEHE
BT, ST & U REERIERASE O R (20.1ppm), 1
5% (21.8 ppm) DR ©F <, BEEREE RO 111[&% (12.1 ppm)
TR, ESEERITEERCHIRIC X 5ENNEL, #
LI GLBER A T ORWER RS 2. eI, W
ot 0 FRIET 5 BHS CE8 6. 4 ppm (n =16) 2 5
EAFELNMmITNThd 2 ppm BELT Tb 5.
AL TH b N ERBRY DOFEAERS b kb, PR
RO EREE HROEREEKOCHBTESE &
BLTHTRICR L. BiEBE LT, A5 ik 60
ppm (n=148)C¢% ¥, Ziidik ki, FRBEFmMOR
RLARETHS. Zhicd U THREOES I 300 ppm
EPRYVENR, THIIBEHCEELRY, HRoF
BEIEDICABORATWARRLEL LS.
SRITBE LTIk L#F 12 26.7 ppm %R L, ABIERERK
OPTRIEH (5 - 7 ppm) I LT 4 5BV, Zhid, db

LEOERAEPMOMIRE b LIRS IsEEHT 3
Zeb—RHLBbhad, B5-THOMEFE & o1k
EEOBRRP b TFRENS LY LR D EICE el R
THY, ZOEOERBEEBR Lic~ 7 <B4k
BATWEZ LERRLTNS,

6. ¥ & &

TR EADHER, W, UEH» b7 b IERER
1853 DS, B8, e, b BEEREEL KO
EREE.

(1) SHcEL Tk, 8K, Wh WEHoZEXELA
Eiel, ¥¥H5-Tppm CThole. SLBEEEATIR D
hI V4R WEEZ R L. Siglk e o BE TRk
£, MELIECHEERL, HOS IIHMEL LT
BETBLELLNE.

2) $hixF ¥ VERERIEREEOBER, WHOWH T
B, BESEROIEH CE» -7, Sbigi L 0B/
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T, FX USESERIEEEEIC OV TOAEDHEERHE
Hwihhiz, ThbDREERELTHE, MESRTtEEE~
= RBAENCECZ L, BRI 80ESE
BEET, FEUBHERTHRKEIBERCT S 3 29
2, ARMEATEY, HERALITX > T
REELZLO LIRS

(8) EMICREL Tit, HUSSTEMERIC X 5EmiE
LA ERP TR, HUREE OBRTIEH L »RAD
MERRED b, EIE, BEPHIRIC X 2ERKE
BB OFEFE CIIFFERF O WG, RO &
D HIEWERZ R Lz, SEHe L 0 BRI TS
o7z,

(4) BEEE, HURSHEIC X AR REWESBE S
L, $ubicBfRT 2 5 E0RB AT O 4 B0l
R Lic. S{eigk l okBEBRIRATS - .

(5) AMImOTEREEP O, Hep, vRIHEFOLE
BEBEAOFEHE L Bifh—3E R/ LI, L LXK
139 1/5, $RiX1/2 I BETH o 7. MRBICO>WTIR
RO FEHERE < RE L TW B RIREIES R,
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EO6EXK W R B ¥ ¥ &
Areal variation of average contents for sulfur, copper, lead, zinc and arsenic in the granitoids.
D.I. S Cu Pb Zn As
Area (n) (%) (ppm)  (ppm) (ppm) (ppm) (ppm)
Ryoke Belt
Chubu, Zone [l 13 74.1 174 9.3 19.5 68.5 0.6
Chubu, Zone 1T 7 71.5 45 3.9 17.6 50. 3 0.9
Chubu, Zone 1 10 83.3 25 1.8 25.5 35.1 0.7
Eastern Shikoku 11 79.3 103 5.6 19.2 62.4 0.7
Western Shikoku 5 71.2 50 6.6 22.6 54. 4 0.8( 4)
Northern Kyushu 6 87.9 24 16.2 15.2 31.7 n.d.
All analyses 52 77.9 84 6.9 20.1 52.7 0.7(45)
Sanyo Belt
Chubu 11 87.2 21 2.9 26. 4 40.5 0.9
Ibaragi mass 7 69.3 66 7.6 14.6 50. 1 1.6
Eastern Chugoku 16 83.3 27 7.6 20.3 51.6 6.4
Central Chugoku 13 81.4 18 5.2 22.3 47.2 0.5( 8)
Western Chugoku 6 79.7 58 2.7 25.2 42.2 0.9
All analyses 53 81.4 32 5.5 21.8 47.0 2.8(48)
Sanin Belt
Chubu 4 80.6 38 2.8 11.5 60.3 0.5
Chugoku-Kinki 14 77.7 43(13) 5.9 10.7 45.7 2.1
Central Chugoku 26 80.1 78 7. 13.0 39.3 0.9
All analyses 44 79.4 64(43) 6.6 12.1 43.3 1.3
Mineralyzed stock 27 82.0 237 28.8 18.8 47.0 2.3(24)
HTR AFECBISIVHRLEET —F LOLK
Comparison of the results of this study and references data.
D.I. S Cu Pb Zn As
(n) (%) (ppm) (ppm) (ppm) (ppm)  (ppm)
Ryoke Belt 52 77.9 84 6.9 20.1 52.7 0. 7(45)
Sanyo Belt 53 8l.4 32 5.5 21.8 47.0 2.8(48)
Sanin Belt 44 79.4 64(43) 6.6 12.1 43.3 1.3
All analyses (This study) 149 79.6 60(148) 6.3 18.4 47.9 1.6(137)
Kitakami Mountains 80 64.3 89(56) 26.7 10.5 58.6 2.1(37)
(TeErAsHIMA & IsHIHARA, 1983) :
Abukuma Highland (ditto) 25 76.3 75(24) 6.2 16.0 59.3 0.6
High-Ca granitoids (TurekIaN ef al., 1961) n.g. n.g. 300 30 15 60 1.9
Low-Ca granitoids (ditio) n.g. ng. 300 10 19 39 1.5
The earth crust (Mason, 1958) n.g. n.g. 520 45 15 65 2

Number of sample in parenthesis. n.g., not given.
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