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Whole-rock Chemical Compositions of Pumices from the Aso-4 Pyroclastic Flow Deposits at
the Jono Remains, Kitakyushu City

Abstract
We analyzed for major and trace element compositions of pumices from the
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Masaki Yuhara™ and Keiji Umezaki** Aso-4 pyroclastic flow deposits at the Jono Remains, Kitakyushu City, by

using X-ray fluorescence spectrometry. In addition, we collected pumices
from some points as follows: Aka, Yokose and Denboji, Fukuoka Prefecture.
Pumices at the Jono Remains are light ocher, whereas those from other
area are dark gray to gray. The chemical compositions of pumices from the
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Fig.1. Distribution of the Aso-4 pyroclastic flow deposits and location of sampling points (modified from Machida and Arai, 2003).
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Fig.2. Photographs of the trench at the Jono Remains (1C section).
A: a view of the trench from south. B: photograph of northern part of west wall of the trench. C: photograph of north wall of the trench.
ge: gley clay, ly: lower part of the Yame pumice flow deposits, uy: upper part of the Yame pumice flow deposits.
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Fig.3. Photographs of pumices from the Aso-4 pyroclastic flow deposits at the Jono Remains.
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Fig.4. Photographs of the Aso-4 pyroclastic flow deposits at outcrops.
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Table 1. Chemical compositions of pumices from the Aso-4 pyroclastic flow deposits at the Jono Remains.
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Sample No.  Jono pml Jono pm2 Jono pm3 Jono pm4 Jono pm5
SiO, (wt.%) 65.13 60.19 63.43 61.63 63.97
TiO, 0.56 0.70 0.59 0.65 0.59
AlLO, 17.27 19.71 18.58 19.68 17.07
Fe,0,* 259 3.84 2.68 3.10 3.49
MnO 0.15 0.09 0.09 0.15 0.11
MgO 0.61 0.65 0.51 0.58 0.60
CaO 1.50 1.72 1.36 1.66 1.70
Na,O 4.04 2.87 3.62 348 3.58
K,0 375 2.85 353 3.14 3.56
PO, 0.08 0.10 0.07 0.10 0.10
LOL 433 7.29 553 5.83 522
Total 100.01 100.01 99.99 100.00 99.99
As (ppm) 11 10 10 10 13
Ba 933 983 835 1085 843
Cr 8 9 8 5 5
Cu 4 8 6 9 5
Ga 19 23 21 22 18
Nb 16 18 17 18 16
Ni 8 9 8 8 7
Pb 24 25 22 24 23
Rb 129 107 121 109 124
S 101 130 99 157 117
Sr 245 259 225 277 261
Th 19 22 22 21 19
\Y% 23 32 24 29 28
Y 39 35 43 40 35
Zn 81 77 72 89 70
Zr 300 322 326 328 285

Sample No.  Jono pm6 Jono pm7 Jono pm8 Jono pm9
SiO, (wt.%) 62.26 65.63 63.05 62.34
TiO, 0.63 0.59 0.65 0.62
AlLO, 18.02 16.25 18.60 17.81
Fe,0,* 402 2.87 299 4.19
MnO 0.11 0.13 0.13 0.11
MgO 0.57 0.83 0.60 0.60
CaO 1.76 2.25 143 1.78
Na,O 3.29 4.26 347 325
K,0 3.20 3.69 347 321
P,O; 0.10 0.13 0.09 0.11
LOIL 6.02 337 551 597
Total 99.98 100.00 99.99 99.99
As (ppm) 11 9 10
Ba 870 752 905 858
Cr 6 6 8 8
Cu 6 4 6 6
Ga 20 18 20
Nb 17 13 18 16
Ni 4 6 8 8
Pb 25 17 23
Rb 114 124 120 115
S 115 166 118 112
Sr 265 355 225 263
Th 19 15 21
\Y% 33 34 26 32
Y 34 36 45 32
Zn 75 71 82 73
Zr 302 227 324 296

*: total iron as Fe,0,, L.O.L.: loss on ignition.
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Table 2. Chemical compositions of pumices from the Aso-4 pyroclastic flow deposits.

Location Aka

Sample No. 15030401pma 15030401pmb 17031101pm1 17031101pm2 17031101pm3 17031101pm4 17031101pm5
SiO, (wt.%) 63.55 65.09 66.36 65.38 6341 64.18 66.29
TiO, 0.59 0.52 0.54 0.54 0.56 0.55 0.53
AlO, 18.51 16.96 16.96 17.71 19.33 17.23 1641
Fe,0,* 2.82 243 2.59 2.53 2.86 2.58 2.47
MnO 0.12 0.11 0.13 0.11 0.18 0.12 0.11
MgO 0.63 0.66 0.62 0.60 0.65 0.84 0.65
CaO 1.74 1.59 1.60 1.54 1.67 1.56 1.58
Na,O 3.78 423 428 4.16 3.82 427 4.66
K.,O 3.64 4.11 394 3.79 342 3.96 3.94
P,O; 0.10 0.09 0.09 0.09 0.10 0.10 0.10
LOI. 4.65 4.45 3.67 4.24 491 5.49 3.95
Total 100.13 100.24 100.78 100.69 10091 100.88 100.69
As (ppm) 9 10 10 9 10 10 10
Ba 824 1003 758 816 965 732 719
Cr 8 6 5 6 6 7 6
Cu 4 6 <4 <4 4 <4 4
Ga 20 19 18 19 20 18 17
Nb 16 15 15 16 15 15 16
Ni 8 8 6 5 4 <4 5
Pb 16 16 17 18 18 16 16
Rb 113 131 130 124 111 124 129

S 146 616 117 254 241 2090 291

Sr 292 255 261 251 282 259 258
Th 18 17 17 18 18 18 17
A" 27 27 25 24 24 25 21

Y 30 35 33 34 36 31 34
Zn 57 59 61 62 66 53 61
Zr 296 285 277 299 303 279 273
Location Aka Yokose Denboji
Sample No. 17031101pm6 17031101pm7 17012801pm1 17012801pm2 17012801pm3 17012801pm4 17020201pm
SiO, (wt.%) 65.78 66.21 67.95 65.89 68.18 67.10 66.47
TiO, 0.54 0.54 0.48 0.60 047 0.50 0.57
AlO, 17.36 16.24 15.75 16.38 15.40 15.76 1641
Fe,0,* 2.60 2.63 2.19 3.03 2.24 2.31 2.90
MnO 0.12 0.12 0.11 0.14 0.11 0.11 0.12
MgO 0.66 0.73 0.59 0.86 0.60 0.66 0.75
CaO 1.64 1.71 1.54 2.24 1.62 1.56 1.89
Na,O 4.09 444 4.29 431 421 4.46 4.15
K.,O 4.05 4.11 433 3.80 441 4.26 3.90
P,O; 0.09 0.10 0.08 0.14 0.09 0.10 0.12
LOIL 3.99 3.99 3.19 3.28 2.87 375 3.64
Total 100.92 100.82 100.50 100.67 100.20 100.57 100.92
As (ppm) 10 10 10 10 10 10 9
Ba 806 756 750 697 732 724 787
Cr <4 7 4 5 5 7 4
Cu 5 5 <4 <4 <4 <4 <4
Ga 18 17 17 17 16 17 17
Nb 15 14 15 14 14 15 14
Ni 5 5 7 6 5 8 6
Pb 16 15 16 16 12 14 14
Rb 127 132 142 126 144 139 132

S 245 486 111 295 109 422 201

Sr 267 276 251 358 262 252 298
Th 16 17 17 14 15 16 16
A% 24 27 22 32 24 24 31

Y 34 32 36 35 35 37 35
Zn 58 54 60 68 52 56 69
Zr 278 264 287 252 284 286 257

*: total iron as Fe,0;, L.O1.: loss on ignition.
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Fig.5. Photographs of pumices in the Aso-4 pyroclastic flow deposits.
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Fig.6. SiO,-oxides diagrams of pumices in the Aso-4 pyroclastic flow deposits.
Data sources: Ono et al. (1977), Watanabe (1979), Kamata (1997), Hunter (1998), Yuhara et al. (2010) and this study.

All data were recalculated on water free basis of the original analyses.
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Fig.7. SiO,- minor elements diagrams of pumices in the Aso-4 pyroclastic flow deposits.

Symbols are the same as those in Figure 6.
Data sources: Hunter (1998), Yuhara et al. (2010) and this study.

All data were recalculated on water free basis of the original analyses.
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Fig.9. Loss on ignition (L. O. 1.) - minor elements diagrams of pumices in the Aso-4 pyroclastic flow deposits at the Jono Remains.
Symbols are the same as those in Figure 6.
All data were recalculated on water free basis of the original analyses.
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Appendix 1. Location of sampling points.
These maps are adapted from the 1/25000 topographic map “Buzenhonjyo” published by the Geographical Survey Institute of Japan.



