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Stratigraphy of the 2009 Japan Meteorological Agency Borehole Core

Obtained at Aso Volcano, Japan

sk
Yasuo MIYABUCHI

and Hideo Hosmizomr™ ™

The Asosan core (JMA-V40) was drilled at a site 1.2 km WSW of Nakadake crater, Aso Volcano in 2009. The core
consists of the following nine units: 1) alternating beds of ash-fall deposits and buried soil layers (0-3.49 m in depth); 2)
alternating beds of ash including Nakadake N2 scoria (N2S; 1.5ka) (3.49-4.46m); 3) scoria-fall deposits from
Kishimadake scoria cone (4 ka; 4.46-9.00 m); 4) a basaltic andesite lava (lava 1, 9.00-23.72 m); 5) alternating beds of
ash, soils and lahar deposits including the Kikai Akahoya tephra (K-Ah; 7.3 ka) (23.72-31.00 m); 6) a basaltic andesite
lava (lava 2, 31.00-76.11 m); 7) lahar deposits (76.11-86.47 m); 8) a basaltic andesite lava (lava 3, 86.47-91.64 m); 9)
lahar deposits (91.64-100.00m). The three lavas recognized in units 4, 6 and 8 are quite similar in lithofacies,

petrography and major element composition (SiO2=152.1-53.4 wt.%). This suggests that at least two compositionally

homogeneous basaltic andesite lava flows were erupted from Nakadake Volcano around 8-5 cal ka and another similar

one erupted somewhat earlier, but still in Holocene time.

Key words: Aso Volcano, Nakadake, borehole core, stratigraphy, basaltic andesite lava
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Location of the 2009 Japan Meteorological Agency (JMA) drill site near Nakadake crater, Aso

Volcano. Base map is a part of 1:50,000 topographic map “Asosan” published by the Geospatial
Information Authority of Japan. Distributions of lavas and agglutinate are from Ono and Watanabe (1985)
and Baba (1999). Longitude and latitude are shown as WGS84.
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N2 scoria, KsS: Kishimadake scoria, K-Ah: Kikai Akahoya tephra (vitric ash).
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Table 1. Petrography and major element compositions of lavas in JMA drill core obtained at Aso Volcano in 2009.
Depth Whole rock chemical compositions (wt.%) Phenocrystic Groundmass
(m) Si0, TiO, ALO; FeO* MnO MgO CaO Na,O K,O P,Os total  minerals* texture
Lava 1 (9.00-23.72 m depth)
12.92 52.10 094 17.75 939 0.17 514 1020 270 141 021 100.00 pl, cpx, ol, opx, op intersertal
21.14 5330 091 1807 875 0.16 444 966 286 1.62 022 100.00 pl cpx,ol op,opx intersertal
Lava 2 (31.00-76.11 m depth)
3424 5330 1.02 1735 921 0.17 487 942 282 1.59 024 100.00 pl, cpx, ol, op, opx intersertal
3733 5337 1.04 17.09 933 0.18 496 929 283 1.66 025 100.00 pl, cpx,op,ol,opx intersertal
42.52 5334 1.02 17.00 939 0.18 507 942 273 1.61 024 100.00 pl, cpx,op,ol,opx  hyalopilitic
48.82 53.19 1.01 1721 925 0.18 5.01 9.54 276 1.60 024 100.00 pl, cpx, ol, op, opx intersertal
54.73 5322 1.02 1739 919 0.17 483 950 281 1.63 025 100.00 pl, cpx,ol op,opx intersertal
58.00 53.17 1.03 17.06 937 0.18 504 953 276 1.62 024 100.00 pl, cpx,op,ol,opx intersertal
61.00 53.16 1.02 1717 934 0.17 503 951 275 1.61 024 100.00 pl, cpx, op, ol, opx intersertal
64.25 53.19 1.02 17.19 930 0.18 499 960 271 159 025 100.00 pl, cpx,op,ol,opx intersertal
68.00 5337 099 17.57 898 0.17 471 955 2383 158 024 100.00 pl, cpx,op,ol,opx intersertal
72.00 53.16 1.03 1730 932 0.17 490 951 277 159 025 100.00 pl, cpx, op, ol, opx intersertal
74.00 5340 1.02 1741 918 0.17 478 933 281 1.64 025 100.00 pl, cpx,op,ol,opx intersertal
Lava 3 (86.47-91.64 m depth)
87.00 5270 099 1792 927 017 480 979 267 145 024 100.00 pl, cpx,op,ol,opx intersertal
88.90 52.69 098 1785 929 017 481 977 274 145 024 100.00 pl, cpx, op, ol, opx intersertal

Values of whole rock chemical compositions are normalized on the basis of total = 100 wt.%.
* Abbreviations for phenocrystic minerals; cpx: clinopyroxene, ol: olivine, op: opaque mineral, opx: orthopyroxene, pl: plagioclase.
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Fig. 3. Photomicrographs of lava units recognized in the 2009 JMA drill core: (A) lava 1 (21.14 m in depth);
(B) lava 2 (42.52 m); (C) lava 2 (68.00 m); (D) lava 3 (88.90 m). Abbreviations: cpx = clinopyroxene; ol =
olivine; pl=plagioclase; and v=vesicle.
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