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Glass Composition and Emplacement Mode of Koya Pyroclastic Flow Deposit
and Its Proximal Equivalent

Makoto Fusinara™ and Keiko Suzuki-Kamata™*

Koya pyroclastic-flow deposit from the 7.3 ka event of Kikai caldera is a low-aspect ratio ignimbrite (LARI). The
pyroclastic flow was considered to traveled across the sea and reachs up to the adjacent islands and the mainland of
south Kyushu which is about 40-80 km away from the caldera. Representing the proximal facies of Koya pyroclastic-
flow deposit, Takeshima pyroclastic-flow deposit comprises three or more flow units with a maximum thickness of 30
m. However, in contradiction with the distal deposits collectively called Koya pyroclasitc-flow deposit that consist of
one exculusively very thin flow unit.

Koya and Takeshima pyroclastic-flow deposits are underlain by pumice-fall deposits and overlain by ash-fall
deposits (Akahoya ash). These pyroclastic units represent 7.3 ka Akahoya eruption from the Kikai caldera and
commonly contains highly silicic glass shards and pumice of c. 75 wt% SiO2.

Koya pyroclastic-flow and Akahoya ash-fall deposits characteristically contain a lesser amount of glass shards and
pumice fragments of lower silica content (c. 65 wt%). Contribution of the less silicic component to the deposits increases
upwards from the basal to middle level of the deposit. This vertical variation likely indicates the progressive aggradation
of pyroclasts. Less silicic glass fragments are almost absent from the upper part at one proximal place and exceptionally
poor at some, distal and proximal places, perhaps reflecting heterogeneous contribution of the less silicic component to

the source magma and/or locally different erosional and depositional conditions within the flow.
Key words: Koya pyroclastic flow, low-aspect ratio ignimbrite, progressive aggradation
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Fig. 1

run-out distance from the caldera center of Kikai caldera.

Locality map of measured stratigraphic sections of Akahoya Eruption products from Kikai caldera in south
Kyushu. Open circles show locations that Koya/Takeshima pyroclastic-flow deposit is absent. Dashed line shows
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Takeshima & Iwojima South Kyushu & Tanegashimal Yakushima

| Akahoya ash fall |
| I

| Takeshima & Koya pyroclastic flow |

|
Funakura pyroclastic flow

Funakura pumice fall

Fig. 2 Stratigraphy of Akahoya Eruptive products. Funakura

pyroclastic-flow deposit is found only on the Takeshima
Island. (Adapted from Ono et al., 1982)
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Akahoya ash fall deposit ! non-welded ash and lapilli bed
pumice lapilli bed
[kv]Kova and Takeshina [ ash fall deposit

pyroctastic flow deposlts fines-depleted ash and lapilli bed

[e] Ground Layer lithic breccia
welded tuff
F |Funakura pyroclasit alaeosol
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Fig. 3 Columnar sections of Akahoya eruption products. P is Funakura pumice-fall deposit, F is Funakura
pyroclastic-flow deposit, GL is ground layer, Ky is Koya or Takeshima pyroclastic-flow deposit, Ah is akahoya
ash-fall deposit. See Fig. 1 for the localities of columnar sections.
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2009) O RN TH 5. TOWBDPERARD  WOH T ADEROFCTRAT S 2 s s bmly
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Fig. 4 Photograph showing three flow units of Takeshima
pyroclastic flow deposit on Takeshima Island. Thick
massive units separated by thin fines depleted-poor

unit. Scale is 1 m.
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(a) Akahoya ash fall (b)Koya and Takeshima (c)Banded pumices Si0, [wt. %]
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Fig. 5 Histograms of SiO, content in glass shards of Akahoya ash fall (a), Koya pyroclastic-flow deposit (b) and
Funakura pyroclastic-flow deposit (d) and glassy domains of Banded pumices in Takeshima pyroclastic flow
deposit (c). SiO, values are recalculated for the total weight to 100 wt%.
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Fig. 6 Histograms showing the range of SiO, content in the glass shards of the Koya and Takeshima pyroclastic-
flow deposits. Vertical axis shows levels of the samples were collected. Horizontal axis is SiO, wt% value.
Whiskers show maximum and minimum SiO, wt%. Total number of measurement is shown on the upper right
side of each histogram. Unit boundary divides lower unit from upper unit at the site tk-1. Arrows indicate
decrease of Minimum SiO, content appears to decrease upwards as indicated by a grey solid arrow.
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_ ash and laplli bed (containing
low SiO> magma components)

ash and laplli bed (not containin
U ¢

containing low SiO low SiO2 magma components)
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ash and lapilli bed
(intra plinian)

not containing low SiO
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pumice lapilli bed

Plinian fall
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Continuous eruption-column
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Fig. 7 Schematic depositional model of Koya/Takeshima pyroclastic flow. First, eruption column grew and partly collapsed
to form pumice fall and intraplinian pyroclastic-flow deposits (a) followed by continuous eruption and column collapse
to generate a dilute pyroclastic flow with increasing contribution of less silicic magma components to the pyroclasts (b
and c). Changing eruption rate might have left minor flow units at proximal places to the Kikai caldera.
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