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Growth History of Mayuyama, Unzen Volcano, Kyushu, Southwest Japan

Nobuyuki Ozex1* Mitsuru OKuNo™ and Tetsuo KoBAYASHI

skekk

Unzen volcano is a large volcanic complex which started its eruption ca. 0.5 Ma at the center of Unzen graben,

Shimabara peninsula, northwestern Kyushu, Japan.
Takadake, Kusenbudake, Fugendake volcanoes etc.
thick lava flows of hornblende andesite and dacite.

the older and younger stages.

volcano, Myokendake volcano, and Fugendake and Mayuyama volcanoes, respectively.

This volcano consists of many volcanic edifices such as
These volcanoes are composed mainly of lava domes and
Volcanic history of Unzen volcano is divided into two stages:
The younger stage is subdivided into three sub-stages which consist of Nodake

Mayuyama is an isolated

volcano on the eastern foot of Fugendake, and is the youngest among them with an age of ca. 4 ka.

Mayuyama volcano consists of two adjoining volcanic edifices, Shichimenzan and Tenguyama, which trend

north to south. Geological data indicate that there was once a large lava dome of the same size and at the same

place of the present Mayuyama.

At the beginning of the Mayuyama eruption, uplift occurred around the present

site of Mayuyama, and pre-Mayuyama collapsed. The Shimabara debris avalanche resulted from this movement.

A small area to the west of Mayuyama tilted and formed the Taruki plateau, a flat uplifted surface.

After the

growth of Tenguyama lava dome, Shichimenzan, a volcanic spine, was formed at the northern slope of

Tenguyama.

which resulted to the formation of many faults and lineaments.
Mutsugi block and ash flow was generated mainly to the north of Mayuyama.

Due to the growth of Shichimenzan, the northern part of Tenguyama suffered intense shear-stress

During the formation of Mayuyama volcano,
On the bases of two radiocarbon

dates, we estimate the eruption age of Mayuyama as ca. 4.6 calkyr BP.

Summit lava domes of Fugendake were also generated shortly before the Mayuyama eruption.

This means

that lava domes at the summit and flank of Unzen volcano were almost simultaneously formed during the 4.6 cal

kyr BP eruption.

Key words: Unzen volcano, Mayuyama, eruptive history, lava dome, ground deformation
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Fig. 1.
Unzen Volcano.
adjoining lava domes, Shichimenzan (S) and

Map showing the location of Mayuyama of
Mayuyama consists of two

Tenguyama (T). F: Fugendake, Kn: Kunimidake,
Ks: Kusenbudake, My : Myokendake, Tk :
Takadake.
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Mayuyama debris
avalanche deposit

Shinyake lava flow of
1792

Alluvial fan deposit

Breccia on the slope
of Mayuyama

Dome lava of
Mayuyama

Shimabara debris
avalanche deposit

Pre-Mayuyama lavas
and volcaniclastic
deposits

Fig. 2. Geologic map of Mayuyama (A) and distribution of Mutsugi pyroclastic flow deposit (B).
represent tephra section in Fig. 10. Locality 7 represents outcrop in Fig. 11.
point of carbonized wood in Mizunashigawa pyroclastic flow deposit.

Taruki plateau, Mg: Mutsugi pyroclastic flow deposit.

Localities 1-6
Locality 8 represents sampling
S: Shichimenzan, T: Tenguyama, Ta:
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Map showing the distribution of pre-Mayu-

Fig. 4. Aerial view of Mayuyama taken from the

south.
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Fig. 6. Distribution of lineaments delineated from
aerial photographs. Solid star represents the
locality in Fig. 13.

JEILDILPERE I /044 2 B ILKILIS R b [ D FEIR
RSN, FRINLEEE TIRFICRED 7o v 7 Dk
DEEHL TV,

E|EARAH

FTAEGH (ESE-WNW A1 1.5km, 184 1km, th
=) 200m)  DOFERAIE, RGO AR & F A
&L, KWuRHERBYICEE s 1 hMEREY, BX0maT
H 5. Ll oA TAREE Fig. 71219, JLEAENA
FEELB->TV AW, Ml EHTcsh, £
A& L TR RICED TV 2 A2 S LTV 3,

FARGHOHILHEN % Fig. 8 1ond. MK #/N
BHMICEA TV S, HERPEET, 28D ) =7 £
YEMFEL TS, BEA S TILERRICIE, N35°W
FHacegd 2 ) =74 v b EEBICHE bIERTE



446 FEREE « BIF 78 - /AR

Fig. 7. Aerial view of Taruki plateau taken from
the northwest.

~>7  Minor graben ™. Indistinct fault scarp
Volcanic fan :::‘:5 Slope of Tenguyama
Fig. 8. Geomorphological sketch map of Taruki

plateau. A-A’ shows the line of the cross
section in Fig. 9.
of which Fig. 11 was exposed.

Solid star represents the site
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Southwest part

Middle part Northeast part

100m

100m

Fig. 9. Cross section showing the geographical
feature of Taruiki plateau. A-A’ line is shown in
Fig. 8. Arrows indicate the vertical movement
of the faulted Southwest part is
characterized by predominant step faults, middle
part by graben along the crest of
deformation, and northeast part by a steep scarp

due to inclined upheaval.
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Loc.2

’ V{p\%
s

[T Black humic soil
Brown loam containing K-Ah ash
Bs  Substarate consisting mainly of lahar
Cb  Crumble breccia
FA  Volcanic ash from Fugendake
Mt  Mutsugi pyroclastic flow deposit
Kr Kureishibaru pyroclastic flow deposit
L Lacustrine deposit
SD  Shimabara debris avalanche deposit
AT, K-Ah  Wide-spread co-ignimbrite ashes

Loc.4

50cm

Fig. 10. Representative tephra sections around Mayuyama.

Locations from 1 to 6 are shown in Fig. 2. AT and

K-Ah are wide-spread co-ignimbrite ash-fall deposits from Aira caldera of 29ka, and Kikai caldera of 7.3ka,

respectively.

Wood fragments are present at the bottom of the lacustrine deposit.
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50cm_, QB i
- Black humic soil
Pale gray ash
Brown loam containing K-Ah ash

"0 -| Lahar deposit

Fig. 11.
plateau. Although greater part of soil-tephra

Sketch of exposure at the surface of Taruki

layers were washed away during the deforma-
some of them are well
preserved especially along fault scarps due to
rapid burial.

tion of the area,
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3ka EHERE L, M o B (1995) EIKE KRR HERE
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7o, BB 2 ILTEE AR JR A S O TLAE QL -
fth, 2004) &, ZH 2N 3.1+0.6ka, 3.410.6ka TH Y,
B/ EmE -t E3E—H LTV

BNy RKRHEEY) OE T DJgiEIcfriE 3 5 BlR
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V5 TR 190ka @ K-Ar 48 G2 - fth, 1995), F7/cK
W1l R BEE N D A S T 0.17+0.02 Ma @ K-Ar A%
(3] « fth, 1991; Watanabe et al., 1993) % 120+30ka,
130=30ka @ TL 44X (Takashima and Watanabe, 1994)

PELNTOLS.

Table 1. Radiocarbon dates for Mayuyama volcano and its adjacent area.
Stratigraphic position | Material “C age Lab no Calibrated year ranges| Relative area Reference
(BP) (20, cal BP)
In lacustrine deposit |  Wood 3360100 | NUTA-6560 3384 - 3840 1.000 This study
In Mutsugi Pfl Charcoal | 4020+140 Gak-11342 4144 - 4849 0.989 Kobayashi and Kato (1986)
Charcoal | 4220110 | No description 4433 - 5044 1.000 Hoshizumi ez al . (1995)
Charcoal | 4040100 Gak-15781 4284 - 4829 0.988 Kobayashi and Nakada (1991)
In Mizunashigawa Pfl| Charcoal | 4290100 Gak-15782 4567 - 5071 0.910 Kobayashi and Nakada (1991)
Charcoal | 4140100 | NUTA-6559 4417 - 4867 1.000 This study
In Kureishibaru Pfl | Charcoal | 19,190+£430 | Gak-15791 21,858 - 24,107 1.000 Kobayashi and Nakada (1991)

Table 2. TL, FT and K-Ar dates for Mayuyama volcano and its adjacent area.

Geological units Age Method Sample material Reference
Mayuyama and related rocks
Shichimenzan lava 5.1£1.5ka FT Zircon phenocryst |Danhara et al. (1993)
0.02+0.01 Ma K-Ar Groundmass Watanabe et al. (1991, 1993)
3.1+£0.9 ka TL Quartz phenocryst |Takashima and Watanabe (1994)
3.8+0.6 ka** TL Quartz phenocryst |Yamagata et al. (2004)
Tenguyama lava 3.1£1.2 ka TL Quartz phenocryst | Takashima and Watanabe (1994)
3.4+1.3 ka TL Quartz phenocryst |Takashima and Watanabe (1994)
3.2+1.1ka TL Quartz phenocryst |Takashima and Watanabe (1994)
2.7+0.6 ka TL Quartz phenocryst |Takashima and Watanabe (1994)
3.2+1.2ka TL Quartz phenocryst |Takashima and Watanabe (1994)
4.1+0.8 ka** TL Quartz phenocryst |Yamagataet al. (2004)
Mutsugi Pfl 3.5¢t1.5ka TL Quartz phenocryst |Takashima and Watanabe (1994)
4.94+0.4 ka** TL Quartz phenocryst |Shimao et al. (1999)
Basement rocks of Mayuyama
Taruki-higashi lava 25+12 ka** K-Ar Groundmass Hoshizumi et al .(1995)
Basal lava at Taruki plateay 187+53 ka K-Ar Groundmass Hoshizumi et al .(1995)
196+19 ka K-Ar Groundmass Hoshizumi et al .(1995)
Nitamachi DA 218£16 ka K-Ar Groundmass Hoshizumi et al .(1995)
Shimabara DA 0.15+0.02 Ma K-Ar No description  |Ono et al. (1992)
0.18+0.03 Ma K-Ar No description  |Ono et al. (1992)
Taruki DA 27+8 ka TL Quartz phenocryst |Yamagata et al. (2004)
2244 ka TL Quartz phenocryst |Yamagataet al. (2004)
21+3 ka TL Quartz phenocryst |Yamagata et al. (2004)
20+2 ka TL Quartz phenocryst |Yamagataet al. (2004)
24+2 ka TL Quartz phenocryst |Yamagata et al. (2004)
3043 ka TL Quartz phenocryst |Yamagataet al. (2004)
Basal lava of Mayuyama 0.17+0.02 Ma K-Ar Groundmass Watanabe et al. (1991, 1993)
120+30 ka TL Quartz phenocryst |Takashima and Watanabe (1994)
130+30 ka TL Quartz phenocryst |Takashima and Watanabe (1994)
Fugendake
Shimanomine lava 6+3 ka FT Zircon phenocryst |Danhara ef al. (1993)
Fugendake-Sancho lava 3.1£0.6 ka** TL Quartz phenocryst |Yamagataet al. (2004)
Kazaana lava 3.4+0.6 ka** TL Quartz phenocryst | Yamagata et al. (2004)

Pfl: pyroclastic flow deposit, DA: debris avalanche deposit, *: Kureishibaru pyroclastic flow

deposit in original paper, **

weighted mean value
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Fig. 12. Close-up of fractures of Tenguyama lava
exposed at the 1792 scarp. a: continuous crack,
b: discontinuous crack, FG: fault gouge.
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