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Nagaoka(1988)DIEBNAFT—

THE LATE QUATERNARY TEPHRA LAYERS FROM
THE CALDERA VOLCANOES
IN AND AROUND KAGOSHIMA BAY, SOUTHERN
KYUSHU, JAPAN

Shinji NAGAOKA*®

Abstract The Aira, Ata and Kikai calderas of Kagoshima Bay have erupted more than
twenty silicic tehra formations including more than fifty tephra falls and flows (about
1,000 km? in total volume) in the last 150 ka. On the basis of the sequence of eruptive
phases which have many kinds of eruption types, the eruptive cycles of these caldera
volcanoes are grouped into three types: 1) a plinian cycle (composed of a single plinian
phase, or a plinian phase and a moderate-scale pyroclastic flow phase); 2) a large-scale
pyroclastic flow cycle (composed of a plinian phase followed by phreatomagmatic,
phreatoplinian, moderate-scale pyroclastic flow phases, and then a large-scale pyroclas-
tic flow phase): and 3) a moderate-scale pyroclastic flow cycle (composed of a single
moderate-pyroclastic flow phase). A “multi-cycle™ lasts for about 50 ka, and consists of
several plinian cycles first preceded a large-scale pyroclastic flow cycle, which is fol-
lowed by a couple of moderate-scale pyroclastic flow cycles. The multi-cycle suggests
evolution of a large magma chamber; the plinian cycles resulted from pressure of
magma filling the chamber, and the large-scale pyroclastic flow cycle caused the
pressure to decrease rapidly. The low magma pressure generated a few moderate-scale
pyroclastic flow cycles,

Key words: caldera volcanoes, tephra layers, eruptive cycles, late Quaternary, Kago-
shima Bay

1. Introduction

Kagoshima Graben (Tsuyulki, 1969} in southern Kyusu includes the Kakuto, Kobayashi,
Aira, Wakamiko, Ata, Tkeda, and Kikai Calderas, and other unidentified depressions
(Fig. 1). From these depressions, many tephra layers have been erupted and thickly
deposited around the graben during the Quaternary period. The late Quaternary tephra
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Table 2 Characteristics of eruptive multi-cycles

. SEQUENCE| Ve | va | ERUFTIVE CYCLE (DEPOSIT)
) OF ACYCLE| (lm®) | (em?) AIRA ATA EIHAl
Fakuyama (Flk I Taorthama (Tr P, Tr
Twato (Twt P, Iwt P i
B (H=uka (0L F Marumine (Mr F),
PLINIAN STAGE M 18 | 560 |Fukamirate (Fm F) 130-80 ka
Arssakl [Ar P, Ar PiY)| lkeda (Tkp, Tkpil,
B30 ka Ikps, efe.)
oka
. Aira (05 P, Tm Pl At (o A-Ats PA} | Nagese (Mg Pil, Ns I
I Pf], AT) Sp-8E) ka 11 Pil, E-Tx)
g LARGESCALE F.MF-LF 21 ka 75 ka
= PYROCLASIC PHMFLF| 100<| 100< Takeshims (Fn P, Fnl
2| FLOW STAGE HLF il Tk Pfl)
x Ah)
a 6 ka
MODERATE-SCALE Moeshima {Me P, Me| Taahiro (Ta Ffl)
FYROCLASTIC MF 110 | M= A [mnaizumi {lm P4
ﬂﬂ'i_'.’ STAGE 10 k& BT ka
Sakurajima Ibesuki, Karsysma | Komerlko (EKm)
13 ka~ Washindake 40 ka
POST-CALDERA 5 VY. E H, 01> | 50 Onpdake, et Twodke
STAGE L, 5F, sir 4030 ka Insmusedake, s,
Kaimondaks B ka—
42 ka

LF: Large-scale pyroclastic flow phase; MF: Moderate-scale pyroclastic flow phase; SF:
Small-scale pyroclastic flow phasze: P Plinian phase; H: Phreatomagmatic  (incleding
phreatoplinian) phases; V: Vulcanian phase; S: Strombolian  phase; L: Lava  flow; Vo
Total volume of tephra during a cycle; V& Total volume of tephra during a stage

22

Multi-cyele vepresenfing epofufion of magma chamber

In the multi-cycles of the Aira and Ata Calderas, the volume percentage of pumice fall
to the total volume of tephra of individual cycles shows a tendency to decrease rapidly
after a plinian stage (Fig. 50). Ashy material rapidly increases during a large-scale
pyroclastic flow cycle (Fig: 50). The tendency probably represents variation of pressure
in a large silicic magma chamber. The plinian cycles probably resulted from pressure of
magma filling the chamber, and the moderate-pyroclastic flow cycles resulted from low
magma pressure which was rapidly lessened by a large-scale pyroclastic flow cycle (Fig.
a1,

5 Fig. 51 Cartoons showing an eruptive multi-cycle of a
caldera volcano

1: Interval of quiescense; 2: Plinian stage;
3: Large-scale pyroclastic flow stage;
4: Moderate-scale pyroclastic flow stage;
5: Post-calera stage
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