Appendix 1. Bulk chemical compositions of amphibolites and greenstones

Area

CHMB CHMB CHMB CHMB CHMB CHMB CHMB CHMB CHMB
Locality SH KB KB KB NNC NNC oG 0G BK
Rock Type  Amphiboli bolite Amphibolite Amphibelite Amphibolite Amphibolite Amphibolite Amphibolite Amphibolite
Oxides (wt %)
SiO2 50.43 50.28 49.02 50.57 49.81 50.00 50.67 49.71 48.94
TiOz 1.01 1.34 0.98 1.20 1.10 1.12 1.37 1.61 1.26
Al203 15.85 16.51 18.47 {5 15.43 15.95 16.19 16.02 15.82
Fe20s* 926 997 8.70 2.67 9.90 9.37 10.08 10.95 10.42
MnO 0.16 0.16 017 0.20 0.20 017 0.19 0.26 0.17
MgO 8.99 8.87 8.31 8.93 9.48 9.40 TF51 9.20 9.15
Ca0 11.82 939 11.49 10.96 12,02 10,78 10.05 8.95 1123
NazO 2.41 37 2.66 55T 2.51 326 ) 336 237
K20 0.31 0.03 0.05 007 0.04 0.08 0.27 0.04 0.33
P20s 0.04 0.15 0.09 0.09 0.02 0.07 0.11 0.09 0.09
L1 0.59 061 0.41 0.40 0.58 0.43 0.84 0.48 0.64
Total 100.87 101.01 100.34 100.42 101.08 100.62 100.41 100.66 100.44
EaCrE® 8.33 8.97 7.83 8.70 8.91 8.43 9.07 9.85 9.38
Elements {ppm)
Sc 36.36 39.36 34.06 36.88 37.27 36.19 36.09 41.02 37.36
v 23532 276.46 222.07 265.53 251.40 254.07 270.28 314,26 265.73
Cr 37313 33435 353.04 331.12 397.48 359.87 258.74 296.62 228.29
Ni 121.37 109.44 106.04 102.53 127.39 144 97 91.64 111.18 144.69
Cu 579 nd. 13.53 1573 508 4396 233.77 250.98 42.49
Zn 5098 41.65 60.00 88.10 58.61 136.25 78.88 167 40 79.79
Ga 14.29 16.21 15.46 15.83 14.57 15.61 18.55 18.88 14.81
Rb 545 1.87 248 0.95 272 242 7.18 3.54 543
Sr 137.53 124 97 122.00 103.53 115.40 129.36 168.27 116.94 138.72
Y 20.84 2798 21.95 31.34 24,15 24.46 30.98 36.50 27.55
as 62,25 84.03 59.11 6982 57.84 71.02 94 82 103.86 78.55
Nb 0.94 1.36 1.19 191 0.46 2,10 133 1.29 0.70
Ba 58.67 27.64 22.47 37.43 26.10 36.97 58.57 33.65 49.26
La 1.70 323 0.64 2.67 1.68 267 519 296 2.13
Ce 12.14 10.74 10.41 16.21 4.79 10.31 13.83 12.55 6.63
Nd 6.62 8.73 6.03 10.36 6.13 7.79 927 10.20 8.85
Yb 373 4.06 3.94 442 3.39 2.07 3.61 3.38 314
Hf 0.67 1.62 1.28 1.17 1.22 0.64 2m 2.16 1.74
Pb 2.39 015 0.38 0.69 0.50 2.34 0.33 0.73 2.05
Th 10.17 2.60 239 345 524 1.64 3.44 6.62 2.38
U nd n.d. 0.80 0.02 0.20 0.52 0.59 0.05 0.39
CIPW norm

Q 5 A i % 2, = L = 5
o 4 3 i kS " » 4 al -
or 1.82 0.18 029 0.40 0.21 0.45 1.60 025 1.98
ab 20.42 31.39 22.49 2173 21.20 27.60 26.42 28.41 20.04
an 315 28.30 3832 31.30 30.76 28.66 29.36 28.51 g4 B 1
ne - - - - - - - - -
di 21.90 14.11 14.76 18.35 23.44 19.81 16.27 12.50 19.34
wo 1123 7.22 7.56 939 12.01 10.17 8.28 6.38 9.89

en 6.59 4.16 4.41 5.44 7.01 6.04 4.47 3.61 5.64

fs 4.09 274 279 352 4.43 3.60 3.52 e 382

hy 11.14 3.09 6.54 17.06 7.49 1.05 12.78 8.43 8.30
en 6.87 1.86 4.01 10.37 4.59 0.66 7.14 498 4.95

fs 427 1.23 253 6.70 2.90 0.39 563 3.45 3.35

ol 10.56 19.45 14.59 773 14.28 19.39 9.27 17.73 14.95
fo 6.27 RE2T 8.61 4,52 8.42 11.70 4.96 10.04 855

fa 429 8.18 5.99 e L 5.86 7.68 431 7.68 6.39

il 1.92 254 1.86 227 2.08 2.13 261 3.06 2.40
.ap 0.08 0.35 0.20 0.20 0.04 0.16 0.24 0.21 0.20
X Mg 0.658 0.638 0.654 0.647 0.655 0.665 0.596 0.625 0.635

Fex(3* total Fe as FexOn. FeO**; total Fe as FeQ. LOI; loss on ignition. ¥ Me=Mg/{(Mg+Fe). n.d.; not determined. n.a ; not analyzed.
CHMB: central area of the Hidaka metamorphic Belt, nSHMB: Northern part of southern area of the Hidaka metamorphic Belt, sSHMB: southern part of southern area of

the Hidaka metamorphic Belt, Sk: Shimokawa area, Tm: Ti hi area, Np: Nip area, Ot Okutokachi area, Oc: Ochiai area. SH: Shunbetsu river, KB:
Keibokushushibichar river, NNC: Nanashino-sawa river, OG: Ogawara-zawa river, BK: Benikaru-zawa river, $5: Sasshibichari river, NO: Nish i-zawa river, SM:
S zawa river, HB: Hidakat river, 5G: Sogal river, MM: Menashuman river, NOB: Niobetsu niver, 5C: Shirochinomi river, MS: Menashunbetsu river,

MK Mukarobetsu river, PN: Panke river, SN: Shinnosukeshunbetsu river, MKT: Mikjtonai river, MKI: Mikiinai river, MN: Menashiesanbetsu river, ON: Onarushibe river,
FC: Fuchimi river, RB: Rubeshibe river, NK: Nikanbetsu river, $T: Shiitokachi river, NU: Nupun-Tomuraushi river, NP: Nipesotsu river, OA: Ochiaino-sawa river, SI:
Shitsopurachi river, UC: Uchino-sawa river, KN: Kanano-sawa river, TM: Tomamu river,



Appendix 1. Continued.

Area CHMB CHMB CHMB CHMB CHMB CHMB CHMB CHMB CHMB
Lacality BK S8 58 NO NO NO NOQ NO NO
Rock Type Amphibolite  Amphibolite  Amphiboli Amphibolite  Amphibolite  Amphiboli Amphibolite _ Amphibolite __Amphibolite
Oxides (wt %)
Si02 48.82 49,72 50,12 49 67 49,71 50.15 49.60 49.74 51.50
Tioz 0.95 1.12 1.19 1.16 0.96 1.09 1.30 1.00 1.03
Al203 18.63 15.94 17.87 16.85 15.53 14.50 15.48 15.95 14.52
Fe203* 812 948 8.87 9.45 9.97 9.86 10.13 8.78 9.05
MnO 013 017 0.17 0.16 017 0.18 0.16 0.14 0.14
MgO 8.47 9.50 8.15 7.95 733 8.65 8.00 8.15 8.03
CaO 12.01 10.93 11.69 10.65 1428 10.68 11.37 10.64 9.95
Na20 249 2.73 2.78 311 294 3.12 .M 3.40 3.33
K20 0.21 0.24 0.05 0.40 0.00 0.13 0.16 0.19 0.24
P20s 0.06 0.08 0.07 0.09 0.09 0.08 0.12 0.13 0.06
LOI 0.78 0.66 0.74 0.78 0.71 0.61 0.54 0.79 125
Total 100.68 100,58 101.71 100.26 98.84 99.05 99 37 98.92 99.11
Fe()** T3 8.53 7.98 8.50 8.97 8.88 9.11 7.90 8.14
Elements (ppm)
Sc 32.52 3464 36.70 3546 na. na n.a. n.a. n.a.
\'% 22245 238.48 240,95 252.11 23511 24220 263.42 223.24 246.36
or 324.51 350.01 27873 346.66 32040 329.10 314.80 324.90 300.90
Ni 106.57 132.67 120.54 133.80 105,48 86.20 127.69 150.18 114.11
Cu 73.73 2762 2235 40.75 na. na. na. na. na.
Zn 60.14 73.55 86.62 81.38 59.28 §T10 58.98 58.41 63.17
Ga 16.67 16.67 e b 17.41 n.a. n.a na. na. na
Rb 4.52 071 215 971 284 2.84 3.93 491 5.21
SE 144.60 145.02 164.99 170.59 88.94 95.78 111.26 133.65 97.59
54 21.26 24.94 26.05 25.64 19.01 20.84 25.18 19.52 21.92
Zr 51.29 70.56 73.40 70.80 4565 50.39 59.90 50.27 50.33
Nb 1.99 313 1.64 2 ad 202 1.83 2.23 239 2.10
Ba 42,16 46.81 3545 69.69 2.80 12.00 nd 28.60 43.30
La 0.63 39 0.57 215 na. na. na na na.
Ce 572 10.34 9.86 9.96 n.a. n.a. n.a. na. na.
Md 6.27 7.03 8.07 5.58 n.a. n.a. na. n.a. n.a.
Yh 1.74 3.64 3.10 282 n.a. n.a. n.a. na. na.
Hf 0.94 1.24 0.52 1.22 na na na na. na.
Pb 1.98 1.41 0.69 1.28 na na na. n.a. na.
Th 9.35 3.39 7.08 7.88 na. na. na. na. na
U nd. 0.46 n.d. 0.08 n.a. n.a. n.a. n.a. na
CIPW norm
Q - - o g . - - - -
or 1.23 1.44 0.30 2.36 - 0.79 0.95 1.15 1.43
ab 21.09 25318 23.54 26.30 24.89 26.40 21.35 28.80 28.18
an 39.02 30.51 36.13 30.84 29.18 2 30,43 27.68 23.96
ne - - - - - - - - -
di 16.35 18.87 17.44 17.53 21.33 22,31 20.63 19.75 20.45
wo 8.40 9.68 893 8.95 10.84 11.40 10.51 10.11 10.45
en 505 575 519 5.03 5.80 6.46 579 585 597
fs 290 343 S o f 4.70 445 432 3.79 4.03
hy 398 6.56 8.01 2.56 9.38 7.19 13.61 1.26 13.65
en 2.53 4.36 4.88 1.50 518 4.26 7.79 0.76 B.14
fs 1.45 2.60 313 1.06 420 293 5.82 0.49 5.50
ol 15.45 1575 12.24 16.54 10.33 13.34 8.10 16.41 7.19
fo 9.47 9.50 7.17 9.30 5.46 7.58 4.44 9.58 412
fa 598 6.25 5.06 7.24 4.87 5.76 3.65 6.83 307
il 1.81 2.12 225 220 1.82 2.06 2.47 1.90 1.96
ap 0.15 0.19 0.17 0.20 0.20 0.18 0.28 0.31 0.13
X Mg 0.674 0.665 .645 0.625 (.599 0.635 0.610 0.647 0.637

Fe201®; total Fe as Fez0z. FeQ**, total Fe as FeO. LOI; loss on ignition. ¥ Me=Mg/(Mg+Fe). n.d.; not determined. n.a.; not analyzed,

CHMB: central area of the Hidaka metamorphic Belt. nSSHMB: Northern part of southern area of the Hidaka metamorphic Belt, sSHMB: southern part of southemn area of
the Hidaka metamorphic Belt, Sk: Shimokawa area, Tm: Tomuraushi area, Np: Nipesotsu area, Ot: Okutokachi area, Oc: Ochiai area. SH: Shunbetsu river, KB:
Koibokushushibichari niver, NNC: Nanashino-sawa river, OG: Ogawara-zawa river, BK: Benikaru-zawa river, $$: Sasshibichari river, NO: Nish i-zawa river, SM:
Soematsu-zawa nver, HB: Hidakahorobetsu river, $G: Sogabetsu river, MM: Menashuman river, NOB: Niobetsu river, $C: Shirochinomi river, MS: Menashunbetsu river,
MEK: Mukorobetsu river, PN: Panke river, SN: Shinnosukeshunbetsu river, MKT: Mikitonai river, MKI: Mikiinai river, MN: M hi betsu river, ON: O hibe river,
FC: Fuchimi river, RB: Rubeshibe river, NK: Nikanbetsu river, ST: Shiitokachi river, NU: Nupun-Tomuraushi river, NP: Nipesotsu river, OA: Ochiaino-sawa river, SL:
Shisopurachi river, UC: Uchino-sawa river, KN: Kanano-sawa river, TM: Tomamu river,




Appendix 1. Continued.

Area CHMB CHMB CHMB CHMB CHMB CHMB CHMB CHMB CHMB
Locality NO NO M S5M HB HB SG SG SG
Rock Type  Amphibolit Amphibolite Amphiboli Amphibolite  Amphibolite  Amphibolite  Amphibolite Amphibolite Amphibolite
Oxides (wt %)
Si0z 49.35 51.70 50.63 50.56 50,02 48.13 49,89 49.64 50,04
TiO2 58 1.14 1.09 1.25 1.05 1.32 1.19 1.09 112
Al203 15.11 14.95 §5.77 15.84 &7 16.31 15.65 14.90 16.38
Fea(s* 11.33 9.54 9.26 9.88 8.82 10.58 9.64 9.76 10.20
MnO 017 0.16 0.18 0.16 0.14 0.16 0.16 0.17 0.18
MgO 7.78 8.55 8.50 8.40 8.71 8.65 8.94 8.50 8.24
Ca0 10.69 1062 11.47 9.80 11.29 { {2l 11.20 11.29 975
Na20 311 3.61 3.09 388 2.44 249 3.24 2.65 334
K20 007 0.15 0.06 0.13 0.25 023 0.03 017 0.07
P20s 0.10 0.07 0.08 0.07 0.08 0.09 0.04 0.08 0.07
LOI 0.68 0.70 0.57 0.62 0.58 1.29 037 0.60 0.64
Total 99.92 101.18 100.69 100.58 98.55 100.58 100.35 98.84 100.04
FeD*+ 10.20 8.58 8.33 8.89 7.94 9.52 8.67 8.78 9.18
Elements (ppm)
Se¢ na 41.77 37.60 38.02 na. 3522 40,10 n.a. 35,99
v 310.73 253,43 24331 280.60 223.16 264.63 25477 261.16 244 .39
Cr 251.50 299.62 357.70 36543 268.80 32698 382.40 347.50 367.07
Ni 116.50 90.32 91.19 117.25 164.34 151.54 115.47 103.28 128.11
Cu n.a. 62.78 60.34 60.13 na 119.39 30.54 na. 28.03
Zn 72.74 44 78 75.32 74.33 = 82.10 60.16 51 54.47
Ga na 14.72 15.34 1532 na 15.41 14.58 na. 15.51
Rb 2.72 397 371 335 316 593 1.05 336 1.94
Sr 100.08 132.51 135.63 11247 81,92 153.52 116.72 116.12 135.52
31 30.00 2540 2533 28.73 19.82 29.13 2542 2098 24.64
Zr 66.35 65.64 61.36 80.17 51.81 81.45 7593 4510 65.59
Nb 25 1.20 21 292 245 213 0.90 2.46 1.37
Ba nd. 53.08 3481 L 23.00 69.82 28.27 18.50 29.12
La na. 247 2,85 3.14 na 0.76 1.40 na. 4.29
Ce n.a. 838 951 6.84 na 6.99 9.13 n.a 8.43
Nd na SieD 7.14 8.35 na 8.25 6.94 na 8.43
Yh na 2.59 394 326 na. 3.13 347 n.a. 3.66
Hf na. 0.72 1.64 1.15 na. 1.36 1.52 na. Q.83
Pb na 241:) 1.20 0.61 n.a 57 0.30 na. .40
Th na. 587 9.06 2.79 n.a. 438 3.06 na. 412
U na. 0.29 0.35 0.39 n.a. 0.11 n.d. na 0.54
CIP'W norm
Q 3 - & z = % - . .
C & d y s ;) * . . -
or 0.43 0.92 0.33 0.75 1.47 1.38 019 098 0.41
ab 26.31 30.54 26.18 31.88 20.64 21.04 27.40 22,42 28.27
an 27.04 24.15 28.99 25.40 29.72 32.65 28.08 2827 29.48
ne - - » 0.53 - - - - -
di 20.83 2293 22.34 18.64 20,96 18.73 221 023 15.08
wo 10.57 11.73 11.43 9.52 10.75 9.55 1137 11.35 7.69
en 5.54 6.73 6.60 538 6.36 5.32 6.61 6.43 4.23
fs 4.73 4.48 431 374 384 3.86 4123 4.45 316
hy 5.80 362 5.72 - 1552 4.69 0.26 10.81 7.44
en A3 217 3.46 - 9.67 272 0.16 6.39 4.26
fs 2.67 1.45 226 - 5.84 1.97 0.10 4.42 3.18
ol 14.54 15.06 13.39 19.24 6.60 17.00 18.53 10.30 1539
fo 7.50 8.69 7.78 10.89 3.96 9.45 10.86 585 8.44
fa 7.05 6.38 5.60 8.35 2.64 TH5 767 4.46 6.95
il 2.90 216 207 237 2.00 2.51 22T 2.08 213
ap 0.24 0.16 0.18 0.15 0.19 0.22 0.09 0.19 0.17
X Mg 0.576 0.640 0.645 0.627 0.662 0.618 0.647 0.633 0.615

Fex0:*; total Fe as Fe203. FeO®*; total Fe as FeO. LOI; loss on ignition. X' Me=Mg/AMg+Fe). n.d.; not determined. n.a.; not analyzed.

CHMB: central area of the Hidaka metamorphic Belr, nSHMB: Northemn part of southern area of the Hidaka metamorphic Belt, sSHMB: southem part of southern area of
the Hidaka metamorphic Belt, Sk: Shimokawa area, Tm: Tomuraushi area, Np: Nipesotsu area, Ot: Okutokachi area, Oc: Ochiai area. SH: Shunbetsu river, KB:
Koihokushushibichan river, NNC: Nanashino-sawa niver, OG: Ogawara-zawa river, BK: Benikaru-zawa river, 85 Sasshibichari river, NO: Nishuor i-zawa river, SM:
Soematsu-zawa river, HB: Hidakahorobetsu river, SG: Sogabetsu river, MM: Mcnashuman river, NOB: Niobetsu river, SC: Shirochinomi river, MS: Menashunbetsu river,
ME: Mukorobetsu river, PN: Panke river, SN: Shinnosukeshunbetsu river, MKT: Mikitonai river, MKI: Mikiinai river, MN: Menashiesanbetsu river, ON: Onarushibe river,
FC: Fuchimi river, RB: Rubeshibe river, NK: Nikanbetsu river, $T: Shiitokachi river, NU: Nupun-Temuraushi river, NP: Nipesotsu river, OA: Ochiaino-sawa river, Sk
Shitsopurachi river, UC: Uchino-sawa river, KN: Kanano-sawa river, TM: Tomamu river,




Appendix 1. Continued.

Area CHMB CHMB CHMB CHMB nSHMB nSHMB _ nSHMB nSHMB nSHMB
Locality MM NOB SC MS MK MK PN PN PN
Rock Type  Amphibolite  Amphiboli Amphibolite  Amphibolite  Amphibolite  Amphibolite  Amphibolite _ Amphibelite Amphibolite
Oxides (wt %)
Si0z2 5155 50.09 ] 50.08 50.49 47.55 48.87 49.70 51.41
TiOz 0.96 1.85 1.17 Q.99 1.14 11 1.17 1.08 0.84
AlzO 14.90 17.66 15,43 15.22 15.30 18.86 15.79 15.79 15.80
Fe203* 8.80 10.68 9.46 9.60 9.16 9.28 9.44 B.67 7.7
MnO 0.13 .16 016 0.16 0.18 0.19 0.16 0.14 012
MgO 7.78 584 Tl 7.90 8.04 8.10 8.07 8.03 7.19
Ca0 11.14 9.63 9.87 10.34 10.25 EL 11.92 11.59 10.96
Naz0 297 3.54 3.07 3.12 3.14 2.47 2.31 2.70 3.20
Kz0 0.04 0.56 0.45 0.12 0.18 015 0.05 0.02 0.19
P20s 0.08 0.28 0.11 0.06 0.06 0.09 0.10 0.11 0.08
LOIL 047 0.80 0.91 0.62 0.79 0.81 0.46 0.46 0.62
Total 98.82 101.09 99.31 98.22 98.74 100.32 98.34 98.29 98.12
FeQ*+ 7.92 9.61 8.51 8.64 8.25 8.35 B . - i 6.94
Elements (ppm)
Se na. na. na na na. 30.84 n.a. na. na.
v 223.69 267.63 264.13 224,05 24337 23338 254,77 2217 172.80
Cr 34560 101.20 286.80 34830 307.60 382.14 31830 315.00 352.80
Ni 93.26 4333 12513 99.34 139.81 162,11 106.00 127.76 148.62
Cu na n.a. na. n.a. na. 231.85 na na n.a.
Zn 2398 64.25 67.91 44.11 118.37 88.14 46,37 35.44 30.12
Ga na. n.a. na. na. na 15.57 na. n.a. n.a.
Rb 2073 6.66 7.76 1.59 3.97 391 1.13 1.59 3.93
Sr 115.49 295.67 170.94 111.54 161.88 161.54 109.62 122.67 123.41
e 19.21 21.39 26.08 17.65 28.23 2358 22.65 17.28 18.00
7T 51.02 133.99 68.17 51.70 68.78 72.64 53.43 64.16 60.71
Nb 2.06 9.99 2.82 241 338 2.16 263 2.59 2.81
Ba 11.90 78.50 84.00 22.90 24.10 49.79 8.80 nd. 51.20
La na. na. na na. na. 2.11 n.a. na. na,
Ce na na na mna. na. 6.18 n.a. n.a na.
Nd na n.a. na na. n.a. 6.31 n.a. na. na.
Yb na. na na na. na 235 na na na.
Hf n.a. na. na n.a. na. 1.06 na. na na.
Pb na na. na. na. na 0.92 n.a. na n.a.
Th na. na. na na na. 540 n.a. na na.
U n.a. n.a. n.a. n.a. n.a. nd na. n.a. n.a.
CIPW norm
Q = e 5 + e 4 . " -
C B 3 ® N 2 3 i - 2
or 0.26 3.32 264 0.68 1.07 0.89 028 0.14 1.12
ab 2312 29.93 25.96 26.44 26.60 20.90 19.52 22.83 27.05
an 27.19 30.65 27.00 27.16 27.09 39.92 32.58 30.90 28.19
ne - - - - - - - - -
di 22,51 12.64 17.43 1945 19.07 14.38 2447 21.10 20.92
wo 11.50 6.37 8.87 992 974 Fi 10.81 10.80 10.71
en 6.55 3.10 4.80 5.49 5.55 4.17 6.11 6.28 6.20
fs 4 46 A 3.76 405 3.77 2.86 425 402 4.01
hy 17.16 547 18.26 10.57 11.70 1.73 13.40 12.11 13.29
en 10.21 270 1024 6.08 6.97 1.03 7.91 7.38 8.07
fs 6.95 2.77 .02 4.49 4.73 0.70 549 4,73 522
ol 3.20 13.04 3.69 10,31 9.19 18.45 253 7.59 4.37
fo 1.83 613 1.98 569 526 10.50 4.26 445 2.55
fa B3 6.9] 1.71 4.63 3694 7.95 3.26 314 1.82
il 1.83 3.51 222 1.88 217 2.10 222 2.04 1.60
ap 0.19 0.66 0.25 014 0.14 0.20 0.24 0.26 018
X Mg 0.636 0.520 0.600 0.620 0.635 0.634 0.628 0.647 0.649

Fex03*; wtal Fe as Fex03. FeO™™; total Fe as FeQ. LOI; loss on ignition. X Mg=Mg/(Mg+Fe). n.d.; not determined. n.a.; not analyzed.
CHMB: central area of the Hidaka metamorphic Belt, nSHMB: Northern part of southem area of the Hidaka metamorphic Belt, sSHMB: southern part of southern area of

the Hidaka phic Belt, Sk: Shimol area, Tm: Tomuraushi area, Np: Nipesotsu area, Ot: Okutokachi area, Oc: Ochiai area. SH: Shunbetsu river, KB:
Koibokushushibichari river, NNC: Nanashino-sawa river, OG: Ogawara-zawa river, BK: Benikaru-zawa river, $5: Sasshibichari river, NO: Nish i-zawa river, SM:
Soematsu-zawa nver, HB: Hidakahorol river, 5G: Sopab river, MM: Menashuman river, NOB: Niobetsu river, SC: Shirochi i river, MS: Menashunbetsu river,

ME: Mukerobetsu river, PN: Panke river, SN: Shinnosukeshunbetsu river, MKT: Mikitonai river, MKI: Mikiinai river, MN: Menashigsanbetsu river, ON: Onarushibe river,
FC: Fuchimi river. RB: Rubeshibe river, NK: Nikanbetsu nver, ST: Shiitokachi river, NU: Nupun-Tomuraushi river, NP: Nipesotsu river, OA: Ochiaino-sawa river, SI:
Shiisopurachi river, UC: Uchino-sawa river, KN: Kanano-sawa river, TM: Tomamu river.



Appendix 1. Continued.

Area

nSHMB

nSHMB

nSHMB nSHMB nSHMB nSHMB nSHMB nSHMB nSHMB
Locality PN PN PN SN SN SN MEKT MEKT MKT
Rock Type  Amphibolite Amphibolite Amphibolite Amphibolite Amphibolite Amphibolite _Amphibolite Amphibolite Amphibolite
Oxides (wt %)
Si102 49.21 50.33 50.65 51.86 52.81 51.56 49,12 51.73 49,36
TiO2 0.96 1.19 0.93 1.44 1.30 0.77 2.68 1.82 2.09
Al203 15.59 15.50 16.68 15.62 13.63 16.00 13.98 14.43 15.42
Fex03* 8.77 8.91 7.83 9.80 942 7.37 15582 12.84 12.77
MnO 0.14 0.14 0.13 0.15 0.15 0.13 0.23 0.20 0.18
MgO 8.39 7.81 7.03 6.22 8.01 7.28 5.97 S 6.37
Ca0O 11.90 11.37 4§ e ni 9.83 10.18 a2 9.21 9.65 10.66
Naz0 238 2,70 2.88 3.30 2,62 297 37 3.57 2,78
K20 0.03 019 018 0.40 0.25 0.10 0.13 0.14 0.28
P20s 0.09 0.13 0.09 0.16 0.02 0.06 0.19 0.17 0.23
LOI 0.53 0.47 0.57 0.68 0.50 0.67 0.35 0.37 0.60
Total 97.99 98.74 98.26 99,47 98.88 98.03 101.09 100.69 100.75
Fe()** 7.89 8.02 7.04 8.82 8.47 6.63 13.97 11.55 11.50
Elements (ppm)
S¢ na. n.a. n.a. na. na n.a. 3997 n.a. n.a.
kY 211.27 252,70 202.04 271.62 235.32 179.53 677.50 357.01 377.84
OF 306.80 320.10 316,40 283.30 283,40 279.00 75.19 94.60 253.00
Ni 142.40 132.09 133.59 84.33 90.40 147.57 65,09 41.49 86.98
Cu na. na. n.a. na. na na. 19.36 na n.a.
Zn 47.03 44,12 43.64 53.12 60.01 39.41 104.98 64.11 82,99
Ga na na na. na. na. na. 21.29 na. na
Rb 2.02 213 2.60 533 4.07 3.21 2.85 1.79 2.35
Sr 105.62 103.22 12348 153.44 96.31 114.62 163.41 115.97 91.67
e 16.51 28.87 20.25 31.40 2458 13.99 46,09 43,23 50.53
Zr 47.38 53.44 47.80 102.59 92.90 80.82 156.64 94.00 112.55
Nb 1.82 3.51 304 35 3.31 1.99 nd 4.07 4.41
Ba 4.50 16.40 60.10 98.80 35.00 22.90 42.07 13.60 nd.
La na na na na. n.a. na. 3.14 na. na
Ce na. na. na na. na. na. 17.92 na. na.
MNd n.a. na. na. na. na. na 16.22 na. na.
Yb na. na. na. na. na. na 5.49 na. na.
Hf n.a. na. na na na na 1.97 na. na
Ph na na na. na. na n.a. 0.75 na. na.
Th na. na. na na n.a. na 5.01 na na,
U na. na. na. na. n.a. n.a. 0.61 n.a. na.
CIPW norm
Q - g - - 223 - - - -
C E * - 1 i i - = 2
or 017 1.13 1.08 234 1.45 0.59 0.75 0.81 1.66
ab 20.10 22,85 24.34 27.94 22.16 2516 31.36 30.24 23.56
an 31.78 29 60 32.06 2663 24.70 30.02 21.14 22.93 28.75
ne - - - - - - - - -
di 21.74 21.20 19.16 17.40 20.98 20.19 19.55 19.88 18.79
wo 11.14 10.84 9.80 8.81 10.72 10.35 9.74 9.94 944
en 6.51 6.21 5.62 4.50 6.08 6.10 399 4.33 438
fs 4.10 415 374 4.09 418 374 5.82 5.60 497
hy 1349 14.47 14.35 18.66 23.41 18.12 393 16.48 13.42
en 8.28 867 862 977 13.88 [ 123 1.60 7.19 6.29
fs 5.21 5.80 5.73 589 9.53 6.89 A 929 7.13
ol 7.26 556 396 s - 0.96 16.94 4.86 8.18
fo 429 320 229 0.86 - 0.57 6.50 2.00 3.64
fa 297 2,36 1.67 0.86 - 0.39 10.44 2.85 4.55
il 1.83 227 1.76 2.74 246 1.46 5.09 345 3.96
ap 0.21 0.30 0.20 0.38 0.05 0.13 043 0.40 0.54
X Mg 0.655 0.634 0.640 0.557 0.628 0.662 0.432 0.471 0.497

Fea0:*; total Fe as Fex03, FeO**; total Fe as FeO. LOI; loss on ignition. X Me=Mg/{Mg+Fe). n.d.; not determined. n.a.; not analyzed.

CHMB: central area of the Hidaka metamorphic Belt, nSHMB: Northern part of southern area of the Hidaka metamorphic Belt, sSSHMB: southern part of southern area of
the Hidaka metamorphic Belt, Sk: Shimokawa area, Tm: Tomuraushi area, Np: Nipesotsu area, Ot: Okutokachi area, Oc: Ochiai area. SH: Shunbetsu river, KB:

Koibokushushibichari river, NNC: Nanashino-sawa river, OG: Ogawara-zawa river, BK: Benikaru-zawa river, S5: S
Soematsu-zawa river, HB: Hidakat

river, 5G: Sogabet

hibichari river, NO: Nist

1-zawa river, SM:

N

river, MM: Menashuman river, NOB: Niobetsu river, $C: Shirochi

i river, MS: M

elsu river,

MK: Mukorobetsu river, PN: Panke river, SN: Shinnosukeshunbetsu river, MKT: Mikitonai river, MKIL: Mikiinai river, MN: Menashiesanbetsu river, ON: Onarushibe river,

FC: Fuchimi river, RB: Rubeshibe river, NK: Nikanbetsu river, ST: Shiitokachi river, NU: Nupun-Tor

Shiisopurachi nver, UC: Uching-sawa river, KN: Kanano-sawa river, TM: Tomamu river.

hi river, NP: Nip

niver, OA: Ochiaino-sawa river, S1:



Appendix 1. Continued.

Area

_nSHMB nSHMB nSHMB nSHMB nSHMB nSHMB n5SHMB nSHMB nSHMB
Locality MKI MKI MN MN MN ON ON ON ON
Rock Type  Amphiboli boli Amphibolite Amphibolite Amphibelite Amphiboli Amphibolite Amphiboli hibolite
Onxides (wt %)
Si02 49 81 48.79 48 83 49 97 49 58 48.34 49.18 48.62 50.31
Tilez 078 1.15 1.13 1.07 1.03 1.11 093 0.91 1.17
Al203 16.86 14.67 18.68 g 15,05 L. 15.49 14.47 15.39
Fe2(i* 7.20 9.50 7.96 933 8.85 10.11 8.51 10.40 9.12
MnO 0.12 0.15 012 016 0.14 0.12 015 0.12 0.15
MgO 7.68 9.15 7.38 829 871 8.51 8.57 8.54 840
CaO 11.79 12.69 10.89 11.25 11.26 11.00 12.13 11.21 10.34
Na20 235 1.17 266 233 2.70 2.70 217 2.56 283
Kz0 023 0.20 0.12 0.08 0.01 0.07 .04 0.06 0.09
P20s 0.07 0.03 0.13 0.09 0.08 0.06 0.08 0.06 0.04
LOI 1.01 0.49 0.55 047 0.68 0.60 0.53 0.68 0.68
Total 97 89 98.01 98.45 98.20 98.10 98.13 97.80 97.62 98.52
FeO*> 6.48 8.55 Tt 8.42 7.97 9.10 7.66 9.36 8.21
Elements {(ppm)
Se n.a. na. na na. n.a. na. na na na
A% 180.16 237.87 276.01 24498 233.54 24682 221.20 22077 224.83
Cr 330.10 390.10 319.50 351.30 413.00 311.50 339.70 378.70 351.30
Ni 151.42 188.92 122.57 109.75 122.18 9492 156.86 98.53 154.21
Cu na na. na. n.a. na. na. na. na n.a
Zn 4268 64.29 39.12 36.53 19.74 11.90 44.43 10,39 36.48
Ga na na na. na. na n.a n.a. na. n.a.
Rb 5.69 2.43 429 368 1.94 248 0.75 1.95 227
Sr 122.65 60.95 96 68 100.96 97.75 115.38 96.48 101.03 111.62
Y 13.46 2ol 2497 18.47 18.51 21.87 16.92 16.17 21.56
Zr 46,61 71.26 56.62 5397 50.62 54,89 47.86 42.12 59.33
Nb 1.78 292 274 1.99 2.13 51 2.00 1.97 2.15
Ba 4090 54.60 nd. 56.60 810 26.80 nd nd 18.60
La n.a. na. na. na na. na. na. n.a. n.a.
Ce na na na na n.a. na. na. na. na,
Nd na n.a. na. na. na. na. na. n.a. n.a
Yb na n.a. na. na na. na na. na. na
Hf n.a n.a. na n.a. na n.a. n.a. na n.a.
Ph na. na na na na. na. n.a. n.a. n.a.
Th n.a. n.a. na na. na. na. na. na na
U n.a. na. n.a. na. na. n.a. na na n.a
CIPFW norm
Q - 0.22 - - - - - - -
B o i & r " o & w &
or 1.37 1.19 0.68 0.48 0.09 0.39 0.24 0.33 Q.51
ab 19.89 9.91 2248 19.73 22.83 22,82 18.39 21.63 23.94
an 34.76 3419 38.72 30.57 2892 30.04 32.39 27.85 29.05
ne - - - - - - - - -
di 18.90 2326 175 20.15 21,50 19.71 n.17 2244 17.92
wo 9.71 11.92 6.02 10.30 11.02 10.06 11.37 11.43 9.17
en 5.87 7.01 AR 587 6.51 5.64 6.75 6.29 533
fs 33z 433 2 398 396 4.01 4.05 4.71 342
hy 16.47 25.54 12.58 20.44 12.09 6.84 15.66 9.85 16.73
en 10.51 15.79 773 12.19 7.52 4.00 979 5.63 10.19
fs 595 9.75 484 825 4.57 285 5.87 4.22 6.54
ol 313 - 8.44 318 895 14 46 561 11.94 647
fo 1.93 - 4.99 1.82 5.36 810 8T 6.54 3179
fa 1.20 - 344 1.36 3.59 6.36 223 539 2.68
il 1.48 219 2.15 204 1.95 211 1.77 1.73 2.21
ap 0.16 0.08 0.31 0.20 0.19 0.15 0.19 0.13 0.09
X Mg 0.679 0.656 0.647 0.637 0.661 0.625 ().666 0.619 0.646

Fex(a*; total Fe as FexO:, FeO**; total Fe as FeO. LOL loss on ignition. X me=MpiMg+Fe). n.d.; not determined. n.a;, not analyzed.

CHMB: central area of the Hidaka metamorphic Belt, nSHMIB: Northern part of southern area of the Hidaka metamorphic Belt, sSHMB: southern part of southern area of
the Hidaka metamorphic Belt, Sk: Shimok area, Tom: T hi area, Np: Nip area, Ot: Okutokachi area, Oc: Ochiai area. SH: Shunbetsu river, KB:
Koibokushushibichari river, NNC: Nanashino-sawa river, OG: Ogawara-zawa river, BK: Benikaru-zawa river, $8: Sasshibichari river, NO: Nishuomanai-zawa river, SM:
Soematsu-rawa river, HB: Hidakahorob river, 8G: Sogab river, MM: Menashuman river, NOB: Niobetsu river, SC: Shirochinomi niver, MS: Menashunt river,
ME: Mukorobetsu river, PN: Panke river, SN: Shinnosukeshunbetsu river. MKT: Mikitonai river, MKI: Mikiinai river, MN: Menashiesanbetsu river, ON: Onarushibe river,
FC: Fuchimi river, RB: Rubeshibe river, NK: Nikanbetsu river, $T: Shiitokachi river, NU: Nupun-Tomuraushi river, NP: Nipesotsu river, OA: Ochiaino-sawa river, SI:
Shiisopurachi river, UC: Uchino-sawa river, KN: Kanano-sawa river, TM: Tomamu river.




Appendix 1. Continued.

Area nSHMB

nSHMB nSHMB nSHMB nSHMB sSHMB sSHMB sSHMB CHMB
Locality ON B FC FC FC RB NK NK NNC
Rock Type Amphibolite  Amphibolite  Amphibolite  Amphibolite hibolite _Amphibolite Amphibolite  Amphibolite Opx amphibeli
Oxides (wt %)
Si0z2 49.88 49.02 52.57 48.74 50.77 50.61 49.14 51.19 49.41
Tio2 1.15 15kl 0.73 1.59 0.92 1.23 2.22 2.07 1.07
AlO3 15.88 16.43 15.58 15.04 15.17 16.03 13.54 13.32 15.50
Fe203* 9.90 9.87 6.57 11.49 893 9.77 14.30 12.79 9.09
MnO 0.16 0.20 0.11 0.19 0.16 0.17 0.23 0.19 0.16
MzO 8.66 9.90 7.88 8.00 9.93 8.43 7.76 733 889
Ca0 11.76 11.64 10.72 11.60 11.58 11.86 11.12 11.07 12.13
NazO 2.56 1.69 2.91 1.77 2.46 2.63 2.52 297 2.67
K20 0.10 0.10 0.15 0.07 0.10 0.07 0.21 0.17 0.03
P20s 0.10 0.09 0.04 0.10 0.02 0.08 0.135 0.18 0.07
Lot 0.60 0.45 0.66 0.45 0.45 0.66 1.31 0.46 0.63
Total 100.73 100.50 97.91 99.03 100.50 101.56 102.49 101.73 100.06
FeO** 891 8.88 5.91 10.34 8.04 8.80 12.87 11.51 8.18
Elements (ppm}
Sc 37.74 33.00 na. na. 34.89 42.15 53.62 49.63 38.60
v 250.29 234.10 163.59 338.02 234.06 268.77 471.33 418.88 240.71
Cr 447.03 495 41 374.90 314.70 305.92 282.49 102.74 95.10 360.26
Ni 139.40 242,00 77.50 89.34 219.19 111.14 57.39 53.00 99.74
Cu 10.25 2.66 n.a. na 4.65 49.43 nd. 4.75 36.65
Zn 3232 129.01 44.08 71.67 68.55 54.65 129.04 109.14 59.62
Ga 14.88 14.74 na na 13.70 14.26 19.59 17.96 15.66
Rb 1.64 221 403 1.32 514 27 446 328 4.79
Sr 142.50 43.97 161.84 71.73 144.59 156.11 179.94 148.74 109.29
X 23.16 24.05 14.00 36.56 19.63 27.00 51.03 44.27 23.62
Zr 78.74 75.60 83.39 74.79 58.35 74.21 148.38 136.74 63.71
Nb 333 2.65 2.62 3.59 232 1.35 4.88 231 1.27
Ba 25.40 31.74 71.50 7.60 51.09 28.57 99.23 71.35 3217
La 2.70 1.04 na na. 0.59 0.21 5.10 1.99 221
Ce 10.43 9.46 na. na. 3.17 11.40 16.05 15.00 8.53
Nd 7.66 6.46 n.a. na. 6.04 6.40 13.98 12.62 6.18
Yb 3.31 3.08 na. na 2.76 2,45 5.28 5.21 1.75
Hf L33 0.63 na na. 0.79 0.16 1.56 225 1.13
Pb nd. 1.64 na na. 1.34 0.39 4.52 1.52 0.88
Th 271 5.80 na na. 6.07 281 n.d. 2.76 30.59
L p n.d. 0.37 n.a. na. n.d. 1.22 0.67 0.04 n.d.
CIPW norm
Q - - 1.13 - - - - - -
c ¥ 2 L v : . - - -
or 0.58 0.58 0.89 0.42 0.59 0.40 1.21 0.98 023
ab 21.66 14.30 24.64 14.97 20.86 22,09 21.29 25.11 2438
an 31.55 36.97 28.99 3288 30.03 31T 25.04 2253 33.37
ne = = - - - - - - -
di 21.35 16.46 19.39 19.78 22.14 21.73 24.12 25.84 -
wo 10.91 8.44 10.00 10.04 11.39 11.10 12.15 13.04 -
en 6.20 5.00 6.25 5.29 6.95 6.30 5.82 6.43 -
fs 4.24 301 314 4.45 3.80 433 6.15 6.36 -
hy 10.03 20.35 20.09 24.06 13.70 11.67 11.60 14.65 33506
en 5.95 12.70 13.37 13.08 8.85 6,91 5.64 7.36 1.98
fs 4.07 7.65 6.72 10.98 4.85 4.75 5.96 7.29 1.58
ol 11.56 8.10 - 2,08 10.04 9.60 11.91 6.56 33.65
fo 6.59 4.87 - 1.08 6.26 5.46 5.51 3.14 17.87
fa 4.97 323 - 1.00 3.78 4.14 6.41 3.42 15.78
il 218 2.12 1.38 3.01 1.74 2.34 4.21 3.93 235
ap 0.23 0.20 0.09 0.22 0.06 0.19 4! 0.41 0.22
X Mg 0.634 0.665 0.704 0.580 0.688 0.631 0.518 0.532 0.659

Fea0n*; total Fe as Fex0s. FeQ**; total Fe as FeQ. LOL loss on ignition. ¥ Me=MgAMg+Fe). n.d.; not determined. n.a.; not analyzed.

CHMB: central area of the Hidaka metamorphic Belt, nSHMB: Northern part of southemn area of the Hidaka metamorphic Belt, sSHMB: southern part of southern area of
the Hidaka metamorphic Belt, Sk: Shimokawa area, Tm: T hi area, Np: Nip area, O Okutokachi area, Oc: Ochiai area. SH: Shunbetsu river, KB:
Koibokushushibichari niver, NNC: Nanashino-sawa river, OG: Ogawara-zawa river, BK: Benikaru-zawa river, $$: Sasshibichari river, NO: Nishuc river, SM:
Soematsu-zawa river, HB: Hidakahorobetsu river, SG: Sogabetsu river, MM: Menashuman river, NOB: Niobetsu river, SC: Shirechinomi river, MS: Menashunbetsu river,
MEK: Mukorobetsu river, PN: Panke river, SN: Shinnosukeshunbetsu river, MKT: Mikitonai river, MKI: Mikiinai river, MN: Menashicsanbetsu river, ON: Onarushibe river,
FC: Fuchimi river. RB: Rubeshibe niver, NK: Nikanbetsu river, ST: Shiitokachi river, NU: Nupun-Tomuraushi river, NP: Nipesotsu river, OA: Ochiaino-sawa river, SI:
Shiisopurachi river, UC: Uchino-sawa river, KN: Kanano-sawa river, TM: Tomamu river.




Appendix 1. Continucd.

Area CHM3 CHMB CHMB CHMB 813 CHMB CHWE CHME CHMB

TLocality oG 85 NO HE PN 5G 50 Ml SC

Rock Type Ops wnphubohie Opx amphibolite Opx amphibolite Ops amphibolite Cpsy amplnbolite 2P gmphibol.te 2Py amph:helie 2Px amphibelite 2T ar plubolity.

Ounides (wit ")

RISK 48 87 49,74 51 89 4838 44 30 48,30 44 20 3806 48 &7
Tice 1,13 L] 124 I 46 L13 142 .28 i1l 126
Alzn 17 46 AR 16.2% 17.82 1518 la1d 15 66 LT 12 7%
el Y37 030 836 T4y 1627 9.3 1030 NNt In.o7
helile 0.1e 01% 0.20 18 18 uls 0 018 a1y
Mald 843 9 n8 .36 864 YRS v ag .87 9.76 93
Cald 10.23 124 Y as 11.43 13.21 1312 1236 e LS
Nax) 3ul 297 337 LT 2604 2R 247 2. 08
[ 043 U 16 023 017 i RTE] .03 106 003 g
s iz SRR oL ni4 067 47 11118 0.7 O
1.0 o7y .23 046 1136 44 1,33 044 133 .45
I'ota 38 100,95 100,28 100 83 104174 100 58 101,11 100.71 100.80
[ER i §.44 9.32 753 444 Y25 u.835 927 917 9.06
Elements {ppan}
Se R 3839 3741 37.11 42 40 46542 42 2% 4241 42 6l
W 249 72 280 28 26106 304 32 27363 253 58 27757 29737 2825
[ 206 36 35317 207 89 261 6d 428 60 41418 33504 45357 32900
1 137 46 112.29 00 616y PRI 123 85 124 76 93.05 1157 1097
Cu 2378 392 46 47 n.l. 1939 46 38 194 G 8713 68,19
Zn 13048 44 AU 122.77 67 64 S0 s3 s 92 a7 Brd 14 730
Ga 1421 1346 17.24 2145 13 80 14 &7 1450 R 14.26
ith £8d4 174 261 6.3 142 273 158 5 | 87
Sr 149 53 145 69 13513 KNS 1240 38 12270 126 60 12431 15° Ot
Y 258 3149 3tk Ay 3237 2547 21’7 2715 70 3784
£r .97 8527 72 87.60 S0 6R 47 &6 7515 RO 41
Nb nis 1 &7 142 1.74 164 144 (LR [EREN] [§X:Y]
Na 66 14 3470 3565 3964 2342 2222 3123 24.84 2450
L.a 245 347 36 356 (153 [{R14] 278 207 146
(e §.20 1! 14 47 hLY 7AY J.04 & 39 1w g 37
NJ .20 7 a8 10940 B.51 373 379 & oG 720
¥ 247 270 4 83 2490 ER 102 KRN 317 177
HY 100 143 18 1.60 078 [ 143 110 035
Ph 492 174 350 156 1 {4 (rdd nd. [N
h 551 416 209 MR 3.58 K7 519 3 R0 316
1 0.33 0z (LN ind .40 n.d ;.32 n.d. .
CIPW norm
&) . - - - - - - - .
or 53 nu7 136 103 032 n2n 033 018 R
ab 2548 2313 3019 133 1741 1847 20 Ra 19 38 175/
K1l 3270 20 66 2772 B 3261 3410 AED a7 33l
e - - - - - - -
Ol 14 16 L6 Al i35 86 [21605 26 97 24 B8 2472 2437 24 09
W 728 ¥l 514 613 13 8] 1274 1263 1248 12 74
en +.23 S03 4 86 346 s o7 744 716 739 7 3in
fu 268 316 186 244 508 4.70 494 459 482
v 072 .20 1103 2380 243 N 423 23 f1 74
en ndd I8 b4 1335 182 136 250 nis 407
fx 038 239 408 G453 102 {4 8 | 73 1k 267
ol Al 18 11 1024 5 R9 17 2 17 6D 15 34 20302 1364
o 12158 1070 722 RIKH 113 46 1038 LR 11 Bt Ful
fa 348 741 402 758 73t 722 &03 N 572
1 Tle 263 236 2R 214 143 244 213 23
ap 027 019 023 033 i3 016 0.20 16 i)
X Me AT (1 649 (163 tl E\JU—_ U 6 (1 636 0,630 U hSA (Hd2

Fuald® olad Feas FexDs Fel*= 1otal Te s Fedd LOL boss anppition 4 so-Me (Mol nod, not deterriaed wa, non analyod
CIPE central arca of the Hidaks metimosplne Bolt, nSIEME Necthein part af southern azen of the Hitaka metamaoephic Beit, sSTEVT southern purd of = authenns, sl
the Thdika metamorghic Belt 8k Shimokuwa ares, Tme Tomuraushs area, Np; Sipesotsu area, OF Okulokacht area, Qo Ozl ame 811 Shunbetsu e, 88
Kaihohushiushiehir rver, NNC - Nanashao-saws niver, OCG Opawsti-zawa ver, BR Bemkini-zawa rver, §8: Sasshibiehari rver, N0 N ishuomitnan-zzaa vy o, SA-
Sormatsu-zawa Tiver. HE idakahonaleta rser, G Sogabemse viver, ML Menashiaran river, SOB. S obetsu river, 50 Shicach:nomi over, 3% SMenashunintsy nver,
ME Sukorohersariver, PN Tarke oeer, 5% Shanmesikeshunberso ebver, MET Mikitona river, MED Miktinacrisen M5 Senashusanbolsw reeer, ON Onaroslibe ver,
FO Tuchirm nver, KR Rubeshibe nyver, MR Nikanbetse nver. 870 Stntokacht tver, WU Nupun-Toqturaushn over, N Nipesulse ver, (A Ochainn-siawa river, $1

Shuisopurach iver, UC: 1 ching-siwa ver, KN Kananossawa mver, T8 Tonanm over



Appendix 1. Continued.

Aren CHMB nSHMI nSHVB CHM3 CLIME Sk 5k Sh Tm
Lacality MS ™y PN KB s oA (o2 On Hl-
Ruck Type 2Px amphibolite 2Px ainphibulite 21'x amphibolite Gr amphibolite ¢t amphibe? Darelue Dorelite Darclite Cypn asall
Oxides (nt ")
Sz 48 52 39 m 48 06 38 61 34 67 S0 47 4993 Srdd 4747
Tk 120 1 113 1534 1.23 157 173 1.51 L 42
Al 1642 1601 1633 17 %4 16 %0 14 4 1568 17 3% (LR
[REx sy G.RY 996 953 1970 23 81 1% T34 G 87 v 20
Mrt) .17 12 {16 023 SRR 019 018 0.15 (.15
MgQ B35 913 &7 7.20 1003 7.72 7.0 6 40 8 06
Caty 12 34 12 31 1222 277 3,30 §ug 1018 11195 [IER0]
Na:( 220 20l 24} .69 239 2R 340 322 273
R2t) 0 g 0o3 0.0 003 033 13 3] U7
PPy L (08 ang (.27 uus (BT 18 th 14 012
1o .34 029 44 [ARYE 071 i 1.40 1.81 4 34
Total 100,00 Lane 7% L0ty 27 L0 86 13320 101.60 101 43 101 R2 102 24
[CC ot 890 H9T 8 57 1773 2143 10 % 940 §.61 4,18
Elements {ppm)
3¢ ELEE 4243 36.32 7ol 3141 46 54 34 45 w7 4737
v 268.67 27830 239135 15304 242 42 3612 3 AR 28615 272,06
Ur 288 30 33609 33174 21552 225 35 5499 23360 21767 304 58
N1 114.39 105 76 12523 a8 84 177258 34 496 9713 7922 90.69
Cu 16 8% nd 2874 za? 1296.32 ak &1 30 wn? a5 40
£n 67 23 2460 5623 572 ERRN 107 76 76 89 T577 EE
(ia 1551 1512 13 55 21 14 19 50 17 7% 1803 16 67 1872
Rh 323 168 144 nd [ i.a2 Rl 570 hJA]
Sr ey 166 04 14592 93 11 74210 202 45 3us 21137 216,39
Y 2663 641 2300 34 29 M43 38T 19 48 33 CF 2764
Zr 39 47 5942 8 55 1015 52 613 134 27 13942 HUIRI 1 112 42
Nh 1 RS 073 297 213 L 198 2 Bh 235 2N
T3a 24 7 3187 2679 37 26081 102 4 46 97 100.0% 48 55
la (& 212 0 &6 43 232 &2 217 2o RIRE)
[ B 866 W75 i3 2% 1495 16 88 14 58 1795 1327
Nd 718 626 B 127 4102 1ial 133 12 0% G435
Yh 350 383 307 511 4 09 471 4 h3 a7 35
1Y a4 (SR 4] 117 134 333 204 743 1 17!
Th 17 nd 44 nd [ R7 (U] 1351 P 14
Th 4 58 384 2 80 [UR-14] nd 512 276 208 32
\ nd 0.37 nd L 81 L.55 rd 0.4G nd. nin
CIPW norm
Q R N R N R . -
C . ; 744 429 - - - -
or 0.s2 25 0.21 0a7 2R 154 078 T84 138
ahy 18 5% 207 2212 3126 218 2210 28 B0 17724 EL D
an 34.69 1 83 3273 12 17 0% 2061 2704 s SRS
ne - - - - - - - -
di 22 2340 22.28 - - 1373 1% 27 17 66 1671
wo [1an 11688 11.40 - - &7 ERI § w6 K53
in G 4] 5494 G a0 - - KR 507 469 141
I 441 4 48 4 28 - - 312 3a0 40 36
hy 732 173 im 772 et AN 2863 612 fay 208
¢h 427 105 195 1343 1118 1543 1] 377 128
fs 294 1 (Y 1.26 2374 16,593 13 20 206 122 GLR3
ol 1310 17 T 1569 794 215 84 0.20 1376 n.7 19,59
fo 745 10,34 932 277 9 HR U] 743 524 1,32
fis S 65 736 667 518 inle nlG 631 463 827
1l 22 2 214 262 233 2497 1 286 269
ap 016 iy 021 06 012 037 041 0.33 0,27
X Ma (631 UG4S 0.635 0.455 N 420 (1575 U.593 (570 0633

FeeOnm tom Feas Fex(hs FeQ®. talal Peas e LOL loss enogminon X v MaaMe-Fe) nd s uot deteanmes a0, not analyred
CHMU. conteal arei ol the Hidaki metamorphie Belt, nS5EMB Nohem pat of soailiern area ol e Eidaka wetamorphiz Bele, s$1MB southemn part of suuthein # o af
the | -daka metamorphic Belt, 8% SI-nukawit ared, I'm Tonuraushi arca, Wor Nipesotsu area, Ot Ohutohachi area, Ov Ochisoaren SH. Squnhetsu nver, K3,
Ranbuokushusmbachin: nver, NNC Nanashine-sawa tives, Q0 Ogawani-ztva ave, WS Benikanezawa caer, 85 Sasshinghion raver, NO - N shiwomarai- 2w nser, SA]
Sounatsu-cawa tiver. 153 Hidakuborabotsy nver, 8G - Sagabetsu Aver, MM, Menashuman over, NOH Neohts river, 8C Shicachinom: river, M8 Menashuobetsu river,
MK Mukorohetsiriver, PNz Panhe rver, SN Shaamasakeshunbersu river, MET: Minstonan eiver, MR Sikrina rever, SN Memstiesanbersu nsen, ON- Onanshabe tiver,
O Rghony rver, RE Rubeshibe river, KK Nakanbetsa ver, 51 Shnitekach: aver, YU NupuneTamuraushi river, NPONipesotsu raer, 04 Oclino-sana o, 81

Shosupurach river, LU Loekinossawa rvir, KN Kanane-sawa mover, T T emantia nver



Appendix 1. Continued.

Area Tm NP ot Ot Oc - Oc Oc Oc Oc
Locality NU NP ST ST ! S1 uc uc KN KN ™
Rock Type  Dorelite  Act-Chl dolerite  Amphibolite Ep amphibolite  Amphiboite  Amphiboite  Amphiboite Amphibolite  Amphibolite  Amphiboite
Oxides (wt %)
5102 48.61 50.14 53.64 50013 52.58 52.11 517 52.07 50.19 51.30
TiOz 1.75 1.93 221 218 211 1.67 1.85 1.43 1.95 1.41
Al2O3 15.87 15.14 15.49 13.29 14.20 16.14 1543 16.50 15.29 16.60
Fe203* 11.36 12.54 12.92 13.97 13.59 9.91 11.74 9.24 12.01 9.24
MnO 0.17 0.18 0.19 0.2] 0.23 0.18 0.20 0.16 0.27 0.14
MgO 7.93 5.93 396 6.76 5.18 597 596 7.01 6.96 7.31
CaO 9.09 10.79 6.96 10.43 6.47 10.15 9.33 10.35 11.59 8.67
Naz0 3.00 326 5.21 3.60 472 3.40 368 347 2.03 345
K20 0.59 027 0.07 0.32 0.52 .31 0.45 0.34 0.16 1.18
P20s 017 0.13 0.30 0.21 0.40 0.20 018 0.15 0.20 0.17
LOI 3.03 0.91 0.90 1.24 0.82 0.73 0.80 0.55 1.15 1.66
Total 101.53 101.22 101.85 102.35 100.83 100.78 101.31 101.27 101.79 101.12
Fe(O** 10.22 11.28 11.63 12.57 12.23 8.92 10.56 8.32 10.80 832
Elements (ppm)
Sc¢ 46.19 46.04 33.07 50.00 33.83 40.76 40.64 38.41 44.69 36.89
\' 322.11 368.81 302.01 415.32 23473 278.82 333.98 250.66 337.81 23582
Cr 116.08 20.54 6.22 87.68 6292 184,94 20.24 248.85 127.87 271.35
Ni 47.44 24 66 853 50.07 19.51 51.16 29.33 73.32 60.36 63.63
Cu 58.06 67.53 23.73 41.82 27.24 6.65 56,22 24,22 61.44 40.19
Zn 90.26 92.96 112.43 115.30 128.14 76.43 15E18 7717 93.03 74.02
Ga 19.38 19.98 22.64 16.29 22,93 17.51 18.73 18.64 17.94 17.08
Rb 12.82 09.99 3.04 591 9.12 824 6.78 8.07 342 36.75
Sr 181.15 165.30 220.21 124.60 163.75 225.66 204.07 220.16 164.72 28293
¥ 36.49 36.48 54.49 47.29 71.51 3533 37.13 3057 40.06 26.64
Zr 143,94 120.56 24097 145.45 303.70 158.52 149.73 122.35 162.07 125.50
Nb 50 289 4.85 20 8.39 7.34 4.56 5.86 424 6.89
Ba 148 38 59.47 43.85 34.66 149 88 65.60 103,30 95.29 44.86 167.53
La 427 2.61 8.56 gy 12.54 7.78 4.18 6,80 6.94 737
Ce 16.14 16.39 3018 16.93 40,62 28.67 24.35 17.86 2065 1896
Nd 14.23 11.60 21.03 15.62 26.90 15.35 1335 11.84 1518 13.79
Yb 283 3.61 7.05 6.15 7.90 332 4.09 3.81 6.27 296
Hf 1.96 1.67 3.07 1.84 536 233 1.80 1.30 1.63 1.51
Pb 200 3.36 212 1.17 4.69 0.94 2,69 207 2.11 2.15
Th 2585 18.75 12.27 8.15 370 7.65 7.14 6.89 5.34 3.80
U n.d. n.d. n.d. n.d. 0.18 0.23 n.d. 0.86 0.47 0.80
CIPW norm
Q - - - - - - - - 0.52 -
C _ % - ¥ 3 s s 5 . o
or 348 1.58 043 1.88 308 1.84 2.64 202 0.92 6.95
ab 2535 27.62 4413 30.48 39.94 28.79 31.10 29.36 17.18 29.19
an 2810 2589 18.63 19.16 16.03 2785 2428 28.44 32.14 26.33
ne - - - - - - - - - -
di 13.05 2285 11.74 25.97 11.29 17.48 17.32 17.96 19.92 T
W 6.63 11.21 5.80 13.03 5.62 8.84 8.70 9.15 10.06 6.51
en 353 5.04 210 593 29T 4.46 4.05 502 4.96 3.62
fs 2.89 6.10 384 7.01 340 4.18 4.56 3.79 4.90 2.63
hy 7.67 6.84 13.46 0.03 13.91 17.42 11.95 11.03 24.60 6.89
en 421 309 4.76 0.01 556 8.59 562 6.28 12.38 4.00
fs 346 374 8.70 0.01 8.35 844 6,33 475 12.22 2.90
al 16.02 10.83 6.38 17.56 946 2.02 8.13 7.92 - 13.35
fo 841 4.64 212 7.63 3.56 1.00 3.63 432 - 7.42
fa 7.61 6.19 426 993 5.90 1.03 4.50 3.60 - 593
il 3.32 3.67 419 4.14 4.02 317 151 2,72 3. 267
ap 0.40 0.29 0.70 0.49 092 0.47 0.41 0.35 0.46 0.38
X Mg 0.580 0,483 (.378 0.489 0.430 (.544 0.501 0.600 0.534 0.610

Fe20:*; total Fe as Fe2O1, FeQ**; total Fe as FeQ. LOI loss on ignition. X Mg=Mg/(Mg+Fe). n.d.; not determined. n.a.; not analyzed.

CHMB: central area of the Hidaka metamorphic Belt, nSHMB: Northern part of southem area of the Hidaka metamorphic Belt, sSHMB: southem part of southem area of
the Hidaka rphic Belt, 5k: Shimokawa area, Tm: T hi area, Np: Nipesotsu area, Ot Okutokachi area, Oc: Ochial area. SH: Shunbetsu river, KB:
Koibokushushibichan river, NNC: Nanashino-sawa river, OG: Ogawara-zawa river, BK: Benikaru-zawa river, $5: Sasshibichari river, NO: Nish i-zawa river, SM:
Soematsu-zawa river, HB: Hidakahorobetsu river, SG: Sogabetsu river, MM: Menashuman river. NOB: Niobetsu river, $C: Shirochinomi river, MS: Menashunbetsu river,
MEK: Mukorobetsu river, PN: Panke river, SN: Shinnosukeshunbetsu river. MKT: Mikitonai river, MKI: Mikiinai river, MN: Menashicsanbetsu river, ON; Onarushibe river,
FC: Fuchimi river, RB: Rubeshibe river, NK: Nikanb river, ST: Shiitokachi river, NU: Nupun-Te hi river, NP: Nip
Shiisopurachi river, UC: Uchino-sawa river, KN: Kanano-sawa river, TM: Tomamu river.

river, OA: Ochiaino-sawa river, SI:





