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Fluorine and Chlorine Contents in the Products of the Large-Scale

Pyroclastic Activity of Aira Caldera

Minoru YOSHIDA����and Mineharu OSHIMA�����

Fluorine (F) and chlorine (Cl) have been determined for the products of a series of large-scale pyroclastic

eruptions that produced the Aira caldera at the northern end of Kagoshima bay in southern Kyushu. It started

with a Plinian pumice eruption (Osumi pumice fall, 32 km-) followed by the Tsumaya pyroclastic flow (+- km-).

After a short pose, a violent explosive eruption occurred to form the Ito pyroclastic flow (,/* km-) accompanied

by the Aira-Tn ash fall (/* km-). Pumice blocks, pumice grains, no welding matrices and welded tu#s sampled

from the deposits of the Osumi pumice fall, the Tsumaya pyroclastic flow and the Ito pyroclastic flow are analyzed.

Their F and Cl contents varied in the course of the eruptions. The Osumi pumice fall samples have uniform

F and Cl contents and show the highest average values among those deposits. Fluorine contents of the Ito

pyroclastic flow samples are distinctly lower than the Osumi pumice samples in order of grain size : fine-grained

matrices� coarse-grained matrices� pumice grains� pumice blocks. The Tsumaya pyroclastic samples are di-

vided into two groups according to their F contents. The lower-layer deposits show F contents nearly the same

as those of the Osumi pumices, while the higher-layer deposits near to the Ito samples. The variation of F con-

tents from the Osumi pumices to the Ito pyroclastic deposits is thought to be caused by the change of distribution

of F between silicate melt and aqueous phases before and after the first Plinian eruption. The variation among

the Ito deposits can be explained by the reaction between gases and silicates after the eruption. Chlorine contents

in pumices and no welding matrices of both pyroclastic flows show wide range, but the highest values are almost

the same as that of the Osumi pumices. Welded tu# samples show the lowest Cl contents and the highest F/Cl

ratio. These results can be explained by release of Cl after deposition of the flows.

Key words : fluorine, chlorine, Aira caldera, large-scale pyroclastic deposits, pumice fall deposit
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Fig. ,. Sampling locations in the Kanoya area.

(Osumi pumice fall and Ito pyroclastic flow)
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Table +. Major chemical compositions of the deposits of the Aira pyroclastic eruption. MWeight� : normalized to

+**� on the water-free base.O
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,-.
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1/./2

1..-2

1/../

1+.1/

1..3,

1/..,

10.*2

1..3.

1/.01

1/.-/

1../3

1+../

1-./.
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*.,-
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*.,.

*.,/

*.,+
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*.,+
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+-.0.
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+.3/

,.-2

+.1+

+.2,

+.10

,.3/

,.1.

,.0/

,.-3

,.31

+./3

+.1/
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*.*0
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*.*1

*.*0

*.*0

*.*0

*.*2

*.*1

*.*1

*.*0

*.*1

*.*0

*.*0

*.*/

*.*2

*.*2

*.*1

*.*1

*.*1

*.*0

*.*1

*.*0

*.*1

*.*1

*.*2

*.,.

*.,,

*.,1

*.-2

*.,1

*.-+
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*.,2

*.,.
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*./1

*.-.

*.,2

*.-,

*.,.

*.11

*..3

*..*

*.,.

*.,1

*.,/

*.,/

*.,/

*.2,

*.0+

*..-

*.-,

*.-2

*.,/

*.,2

*.,3

*.,3

*./,

*./0

+.1*

+.02

+.12

+.33

+./0

+.1+

..+1
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,.*/

+.3.
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-.,0

+.33

+./+

+.-1
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+.//

-.+/
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+..*
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+.-+

+.3,

+.3,
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,./-
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-.01

-.0-
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-.10

-./.
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-.-.

-.0.
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-./1
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-./3
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-./0
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-.**
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-.+*
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-.+1

,.+*

,.2*

-.*.
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,.*,
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-.,.

-.+0

-.+1

-.-.
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-.+-

,.01

,.03

*.*.

*.*.

*.*.

*.*.

*.*.

*.*.

*.*2
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*.*/

*.*/

*.*0

*.*.

*.*.

*.*.

*.*0

*.*/

*.*.

*.*/
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*.*.
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*.*/
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*.*.

*.*-

*.*.

*.*/

*.*.
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*.*.

*.*.

*.*.

*.*,

*.*/

*.*-

* Calculated total Fe as FeO.

** These samples are not analyzed for F, Cl and H,O MuO .
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Table ,a. F, Cl and H,O(H) contents of the samples of the Osumi pumice fall.
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Table ,b. F, Cl and H,O(�) contents of the samples of the Tsumaya pyroclastic flow.
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Table ,c. F, Cl and H,O(Z) contents of the samples of the Ito pyroclastic flow.
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Table ,c. Continued.
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Fig. .. F-Clinsol. variation patterns for the samples of the Aira pyroclastic eruptions : ¦ Osumi pumice fall, § Ito,

pumice block, ¨ Ito, pumice grain (,�. mm), ©

ª

Tsumaya, pumice grain (,�. mm), upper layer, « Ito, no
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