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Chemical Properties of Futomiyama Group in the Easterm

Part of Toyama Prefecture, Central Japan
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Naotoshi Yamapa and Tomohiko ABE

Abstract

Chemical analysis was carried out on 14 specimens from the volcanic rocks of Futomi-
yama group, late Cretaceous or early Paleogene in age.

These volcanic rocks are mainly composed of andesites (lavas and tuff~ tuff-breccias),
dacites (lavas, lapilli-tuffs and welded tuffs) and rhyolites (welded tuffs), and seem to have
been piled up in the order named on land conditions. All the volcanic rocks belong to the
hypersthenic rock series after H. Kuno (1954).

In this paper, analytical results are shown in tables and figures, and petrographic features
of each specimen are described in detail. According to the results, SiO, content of these
volcanic rocks ranges from 52%, to 74%, and alkali-lime index is about 59. Chemical com-
positions of the rhyolites are distinctly Q-rich in their normative Q-Ab-Or ratio and Ab—
poor in normative An-Ab-Or ratio in comparison with maximum concentration field of acid
igneous rocks of the world. It is noteworthy that the rhyolites can be divided, stratigraphically,

into 4 or more units of welded tuffs according to their lithologic features and, also, they are

considerably different from each other in chemical composition.
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Division Rock name Thickness Color ota’ pacnoctyss a7 puenotty™®
Total rock Total phenocrysts
(m) (volume %) (volume %)
v Porphyritic hornblende-biotite 220+  Pale brown 47-54 4-11
rhyolite welded tuff
II1 Aphyric rhyolite welded tuff 210 Pale green to 12-23 1-8
purple
II Porphyritic hornblende-biotite 120 Purple 40-45 12-18
rhyodacite welded tuff
I Porphyritic hornblende-biotite 330 Gray white 46-55 4-7
rhyolite welded tuff
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‘Andesite lava| Dacite lava 5:13;3 Rhyolite welded tuff Rhyolite

o ‘ 1 1 i v welded tuff

1| 2] 3| 4 5 6 | 7] 8 | 9 10| 1] i12] 13| 14

Si0, 52. 49| 53. 81| 60. 20| 66. 85| 65.49| 74. 01| 72.05| 68. 32| 70. 64 74.45| 71,69 70. 84| 72.98 74.47
TiO, 0.79] 0.73| 0.66] 0.24 0.41; 0.27) 0.27] 0.40 0.25 0.08 0.28 0.28 0.24 0.23
Al,Oy 19.60| 17.08 18. 392 16.20] 14. 49| 13.47| 13.76) 15.46/ 15.19| 12. 80, 14.01| 14.60 13.03| 12.61
Fe, 04 4.82] 3.33] 2.32 1.53| 1.73] 0.80 1.03] 3.27| 2.86] 1.12| 2.45 2.25/ 2.57] 1.45
FeO 3.33] 3.63 2.88) 1.79 3.88] 0.12 0.93] 0.36 0.24] 0.17| 0.14/ 0.44 0.22 0.24
MnO 0.12] 0.11) 0.05 ©.02 0.07, 0.03 0.03] 0.03 0.01] 0.02] 0.03 0.03 0.01 0.01
MgO 4,030 5.34] 1.00 0.60] 1.88 0.50 0.50| 0.49] 0.14| 0.48 0.61| 0.59( 0.13 0.21
CaO 8.66| 7.51) 4.23| 1.47 0.47] 1.26] 1.79| 2.20, 0.20] 0.49 1.15 1.63 0.37] 0.86
Na,O 2.67 2.28 3.48 4.16] 1.49 2.56] 2.76/ 2.35 1.63] 2.05] 2.96/ 2.93] 2.03| 2.63
K0 0.72) 0.99] 2.35 3.13| 6.44| 3.94| 3.35 3.53] 4.29 4.33| 4.07 3.68 5.55 5.11
P,0; 0.16/ 0.17) 0.25 0.19 0.25 0.11] 0.08 0.12 0.08 0.01] 0.09 0.09 0.12 0.12
H;O(+) 1.87] 2.30] 1.55 1.73] 2.57| 1.72| 1.57] 1.62| 3.27 2.64/ 1.50; 1.86] 1.75 1.16
H;O(—) 0.90| 1.70| 0.76] 0.62 0.490 0.65] 0.64/ 0.89 0.75 1.26/ 0.89 0.67| 0.54 0.53
Co, 0.30 0.85 1.84/ 1.00| — 0.43| 1.16] 0.66] ——| 0.04/ 0.07 0.02 —| —
Total 99. 96/ 99. 83/ 99. 89 99. 53| 99. 66 99. 87 99. 92 99.70| 99. 55| 99. 94 99. 94| 99. 91| 99. 54| 99. 63

#2%0b) HORBIVCO, 20 FCHHE LALEEBEB LV VA

8i0, 53. 89| 56. 65/ 62.87| 69.50| 67.79] 76. 24| 74.62| 70.77| 73.94] 77.55| 73.54 72.76| 75. 04| 76. 04
TiO, 0.81] 0.77) 0.69] 0.25 0.42| 0.28 0.28/ 0.42 0.26] 0.08 0.30 0.291 0.25 0.23
Al,O4 20.12| 17. 98 19.13{ 16.84) 15.00] 13.88] 14.25| 16. 02 15.90| 13. 33| 14.37] 15. 00| 13.40| 12.88
Fe, O, 4.95] 3.51) 2.42 1.59] 1.79 0.82 1.07] 3.39] 2.99| 1.17] 2.51] 2.31) 2.64 1.48
FeO 3.490 3.82 3.01| 1.86 4.020 0.12] 0.96/ 0.37 0.25 0.18 0.14 0.45 0.23 0.24
MnO 0.18] 0.12] 0.05] 0.02 0.07 0.03 0.03 0.03 0.0l 0.02 0.03 0.03 0.01 0.01
MgO 4.14] 5.629 1.05 0.62 1.95 0.52] 0.52] 0.51] 0.15 0.50 0.62 0.61f 0.13 0.922
CaO 8.89 7.91| 4.49) 1.53] 0.49 1.30| 1.86 2.28| 0.21 0.51] 1.18 1.67 0.38 0.88
Na,O 2.74 2.40| 3.64 4.33 1.54 2.64) 2.86| 2.48| 1.72) 2.14] 3.04 3.01] 2.09 2.68
K:0 0.74/ 1.04 2.46) 3.26 6.67 4.06 3.47 3.66| 4.49 4.51| 4.18/ 3.78/ 5.71] 5.22
PO, 0.17] 0.18 0.26 0.20, 0.26] 0.11 0.08 0.12] 0.08 0.01] 0.09 0.09 0.12 0.12
Total 100. 00/100. 00{100. 00/100. 00/100. 60/100. 00/100. 00{100. 00{100. 00|100. 00{100. 00/100. 00/100. 00/100. 00
Q 10. 48] 13. 11] 20. 85| 27.47] 27. 671 42. 15 39. 96| 37. 39| 46. 41/ 46. 02, 36. 74l 36. 55| 40. 40| 38. 60
C —| —| 3.06 3.90 4.99 38.17] 2.61 4.21] 8.07. 4.02 3.05 3.14 3.39 1.52
Or 4,37 6.15 14.54 19.23) 39.40| 25.99 20.51] 21. 63| 26. 54| 26. 65 24.70| 22. 34) 33,73 30.84
Ab 23, 19| 20. 31] 30. 80| 36. 60| 13. 05 22. 34| 24.20 20. 56 14.44] 18. 11| 25. 72| 25. 46| 17. 67| 22.73
An 40.43| 35.20/ 20.24| 6.29 0.72] 5.41| 8.68 10.52 0.46| 2.48 4.91| 7.690 1.07] 3.54
Salic Total 78. 42| 74.77) 89.49] 93. 49 85.83 97. 06] 95. 96 94. 24| 95. 92 97. 28| 95. 12| 95. 18| 96. 26| 97. 23
Wo r.og 1L.18 —f — —f —f — —rf —f — — — — —
En 10.31) 14.00] 2.61) 1.55 4.84] 1.29 1.29| 1.27 0.87] 1.25 1.54/ 1.52 0.33 0.53
Fs 1.08 3.07| 2.48/ 1.72] 5.32] —I 0.4 —f —| —| —| —| —| —
Mt 7.18| 5.09 8.51| 2.30, 2.60{ ——| 1.55 0.07] 0.10| 0.45 ——| 0.72 0.04 0.14
Hm — —| —| —| — 0.82] —| 3.34 2.92 0.86 2.51] 1.81] 2.61 1.36
I 1.54 1.46 1.31) 0.48/ 0.81] 0.32] 0.53| 0.80 0.49 0.14 0.36 0.55 0.47| 0.45
Tt _ — -] — — 0.26 —| — —] — 0.26] — ——| —
Ap 0.39| 0.43 0.60] 0.46 0.60] 0.25 0.19 0.28] 0.20, 0.020 0.21 0.21| 0.29 0.29
Femic Total | 21.58] 25.23) 10.51] 6.51) 14.17 2.94| 4.04 5.76| 4.08 2.72| 4.88 4.82 38.74 2.77
D. I 37.99| 39. 57| 66. 19 83. 30| 80. 12 88. 48! 84. 67| 79. 51| 87. 39 90. 78! 87. 16| 83. 35! 91. 80| 92. 17
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BEToMmE
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ER s tho B8 L B ER.
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R L&A ORFIC & 5 EEEENEE
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EEL,
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® 2 B
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TR TH 5,
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CHEEEE boZ AL DI, THhHOfERE
B (B3MBIUVELIRE) K7wy bT5L, HO
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LD No. 5 (FERILEIEREEKE) i3, 8i0, - D.L
DWFRERE L LB T b, —isin bt
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ssic THH I LHELY 5. DIEITE Wi BF b
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PR A LTV B0 b Lz,

CO, » fE iX, No.3, No.4 (\Fh b RIERIIEE
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BN(1~2%), Zhit, ZThb0EFOREMERR
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Fic, XL{HRT 5,

H,O @) ffiid, SiO, itERRIC, BE1~2%TH
52%, No. 9B XUNo. 10 (WFn b ERERET) i
NESTREREWE (H.O® 2% 3 %, H,O total 3
¥4 %) BRTENERSND, BHEEKETL &
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LTV vbi T s (Ross and Smith, 1955) 75,
ZOBRBMEDL 2RABIKERICE > THATE 525

LI, (72, Zho osEo Na,O itz Td
jevz &%, Lieman (1965), Fedk o AT (1966) 7 &
REoTORLNTVB LI, KT T AWK L
%72 9 Na,O @R RBLE LT, #BTEshb L
i,

# 5T, FHEED ) Vb Q-Ab-Or ik 7= v
MLz, ZHb DB, Turrie and Bowen (1958)
12 & B R 0D.1.80LL L oEatEk a0 B R ET &
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