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Abstract

NIED drilled two 200.5 m-deep observation wells at Kirishima volcano. Based on lithologic characteristics, the
borehole core from the Manzen observation well located on the western flank of the Kirishima volcano is composed
mainly of five thick pyroxene-andesite lava flows and contains intercalated hydrothermal altered pyroclastic rocks.
The shallowest lava flow is correlated with products of Mt. Ebinodake volcano that are distributed on the surface
around the drilling site. The lava flow at 175.1 to 177.9 m depth is correlated with products of Mt. Kurinodake
volcano since it contains a small amount of hornblende crystal that is rare in this volcano group. The pyroclastic
rocks mainly consist of debris flow deposits and/or the autoclastic part of lava flows. The breccia at 115.3 to
120.0 m depth is likely to be a pyroclastic flow deposit, however. Similar to the above borehole, the core from the
Hinamoridai observation well located on the eastern flank of the Kirishima volcano is composed mainly of seven
thick pyroxene-andesite lava flows and contains intercalated hydrothermally altered pyroclastic rocks mainly
consisting of the autoclastic part of lava flows and/or debris flow deposits. The breccia at 101.8 to 102.1 m depth is
likely to be a pyroclastic flow deposit. The shallow most lava flow is correlated with products of Mt. Maruokayama
volcano that are distributed on the surface around the drilling site. Noticeably different from the Manzen site, The
part shallower than 19.0 m consists of thick alternarting beds of air fall tephra and buried soil deposited during the
past about 25,000 years, including undescribed volcanic ash layers.

Key words: Kirishima volcano, Borehole core, Eruptive history, Lava flow, Lahar deposit, Pyroclastic flow
deposit, Airfall tephra
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Fig. 1 Simplified geologic map showing volcanic products of Kirishima volcano. The map was edited from the original
geologic map of Imura and Kobayashi (2001) using the geologic map around Ohachi volcano from Tsutsui et
al. (2007) and estimated ages of key-marker tephras from Nagaoka et al. (2010). Kashmir 3D and Fundamental
Geospatial Data published by Geospatial Information Authority of Japan were used for drawing the relief map.
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Fig. 5 Columnar section and description of the borehole core taken at the Manzen observation site.
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Fig. 5 Columnar section and description of the borehole core taken at the Manzen observation site
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Fig. 5 Columnar section and description of the borehole core taken at the Manzen observation site
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Fig. 5 Columnar section and description of the borehole core taken at the Manzen observation site
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Fig. 5 Columnar section and description of the borehole core taken at the Manzen observation site
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Fig. 5 Columnar section and description of the borehole core taken at the Manzen observation site
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Fig. 6 Columnar section and description of the borehole core taken at the Hinamoridai observation site
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Fig. 6 Columnar section and description of the borehole core taken at the Hinamoridai observation site
(continued).
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Fig. 6 Columnar section and description of the borehole core taken at the Hinamoridai observation site
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Fig. 6 Columnar section and description of the borehole core taken at the Hinamoridai observation site
(continued).
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Fig. 6 Columnar section and description of the borehole core taken at the Hinamoridai observation site
(continued).
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Fig. 6 Columnar section and description of the borehole core taken at the Hinamoridai observation site
(continued).
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Fig. 7 Tephra columnar section and description of uppermost part of the borehole core taken at the Hinamoridai

observation site.
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Appendix 1 Photographs of core samples from the Manzen observation site.
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Appendix 1 Photographs of core samples from the Manzen observation site (continued).
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Appendix 1 Photographs of core samples from the Manzen observation site (continued).
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Appendix 1 Photographs of core samples from the Manzen observation site (continued).
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Appendix 1 Photographs of core samples from the Manzen observation site (continued).
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Appendix 1 Photographs of core samples from the Manzen observation site (continued).
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Appendix 1 Photographs of core samples from the Manzen observation site (continued).
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Appendix 1 Photographs of core samples from the Manzen observation site (continued).
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Appendix 2 Photographs of core samples from the Hinamoridai observation site.
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Photographs of core samples from the Hinamoridai observation site (continued) .
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Appendix 2 Photographs of core samples from the Hinamoridai observation site (continued).
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Appendix 2 Photographs of core samples from the Hinamoridai observation site (continued) .
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Appendix 2 Photographs of core samples from the Hinamoridai observation site (continued) .
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Photographs of core samples from the Hinamoridai observation site (continued) .
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Appendix 2 Photographs of core samples from the Hinamoridai observation site (continued) .
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Appendix 2 Photographs of core samples from the Hinamoridai observation site (continued) .
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SE 1 &S OB 'E}T_‘E’ﬁ?i
Photo 1 Full view of the Manzen observation site (KRMV).

GE 3 HEGINICBVTKOL KORBICHIILEY FE 4 PREITVERE 19.0m, LU TR
FIRY RN DB EEE pvE LR Photo 4 Andesite lava flow: 19.1 m deep, KRMYV site.

Photo 3 Ash layer likely to be correlated with K-Ah tephra is
exposed at depths of between GL and KGL in KRMYV site.

UP -

116.8m

HES RHEI7ZER 684m, 4 HELR LT I GE 6 hHEITVER 1168 m, L H QR s
TENTWDEREE A5 (N BREFRL)

Photo 5 Andesite lava flow containing cognate inclusion: Photo 6 Andesitic tuff breccia (pyroclastic flow deposit):
68.4 m deep, KRMYV site. 116.8 m deep, KRMV site.



B SR R R AR E 3745 2013 F 3B

7

Photo 8 Andesite lava flow: 152.3 m deep, KRMYV site.

FE T HREI7VERR 1238 m, BETL i PRI SE 8 HEIOTVER 1523m, L EAS
TENDE -V RERE

Photo 7 Intercalated sand and silt layers in altered tuff
breccia: 123.8 m deep, KRMV site.

SE9 hEATER 1759m, LR RS R SE 10 HEITER 1941m, LR IR R
Photo 10 Andesite lava flow: 194.1 m deep, KRMV site.

Photo 9 Andesite lava flow: 175.9 m deep, KRMV site.

T ||

L | ' 4

- . | : E

FE 1l T O7E)E 89m, - &Y [THE 58 FE 12 T O7ER 134m, DAY KT THR
bR ayy

Photo 11 Scattered pumice lapilli and lithic fragments in Photo 12 Scattered scoria lapilli in buried soil layer: 13.4 m

buried soil layer: 8.9 m deep, KRHYV site. deep, KRHYV site.
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TE 13 AR O7ER 1520m, 7 RER T U, DCERA Oy
Photo 13 Alternating layers of buried soil, air fall tephra and secondary deposits:15 to 20 m deep, KRHV site.

SF 14 FTod7ENE 17.6m, RE LM R
Photo 14 Stratified ash layer: 17.6 m deep, KRHYV site.

GE 15 BT a7ERE 628m, LU HIAE ThET
TIZE ENTWD RS S

Photo 15 Andesite lava flow containing sedimentary
xenolith: 62.8 m deep, KRHV site.

e,

SE 16 FTITER 993m, LA ETRAE R
Photo 16 Andesite lava flow: 99.3 m deep, KRHV site.

FE 17T TR OTVER 1014m, B 250905
DU (F B R

Photo 17 Andesitic tuff breccia including pumice lapilli (pyro-
clastic flow deposit): 101.4 m deep, KRHV site.
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FE 18 e a7 EJE 18.1m, LU WAL R FE 19 T Oa7ENR 132.6 m, 3FTETRETL 2L
Photo 18 Andesite lava flow: 118.1 m deep, KRHV site. U HTREN PR (2 b BRI

Photo 19 Partly altered andesitic tuff breccia (debris flow
deposit) : 132.6 m deep, KRHYV site.

GE 20 FIToOTER 1449m, LR ERS TR GE 21 RS O7ER 163.8m, LR ERS TR
Photo 20 Andesite lava flow: 144.9 m deep, KRHYV site. Photo 21 Andesite lava flow: 163.8 m deep, KRHYV site.

TE 23 HEITER 1900 m, M3 %S DR YIS

= 58

I =N m—‘ﬂ "'%"';"@T‘/g}:"iy‘ > ) ) .
SE22 A 7 AL 1861 m, S, B, 1."‘ Photo 23 Polarized-light micrograph of M3 andesite lava:
Photo 22 Andesite lava flow: 186.1 m deep, KRHV site. 19.00 m deep, KRMV site.
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TE 24 HEITER 98.8m, M5y s O SLBAkE GE 25 hEOTEJR 1759 m, MIO %% O 5 384k
53 HEI

Photo 24 Polarized-light micrograph of M5 andesite lava: Photo 25 Polarized-light micrograph of M10 andesite lava:
98.8 m deep, KRMV site. 175.9 m deep, KRMV site.

SE 26 R O7EJE 200.5m, MI2 Jy s O R YUER FE 27 TR O7ENE 546 m, HI3 AL O
H59 TS,

Photo 26 Polarized-light micrograph of M12 andesite lava: Photo 27 Polarized-light micrograph of H13 andesite lava:
200.5 m deep, KRMV site. 54.6 m deep, KRHV site.

HF 28 e a7 EJE 1448 m, H22 fy B4 D> 529 FToa7EJE 1947 m, H26 y vas Ol vC
Photo 28 Polarized-light micrograph of H22 andesite lava: Photo 29 Polarized-light micrograph of H26 andesite
144.8 m deep, KRHYV site. lava: 194.7 m deep, KRHYV site.



