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Geology of Nabeshima-dake Volcano, southern Kyushu, Japan™®

*

Mitsuru Okuno™* and Tetsuo Kopayasar™**

Abstract

This paper provides results of geological investigation of the erupted products from
Nabeshima-dake Volcano, situated at the southern rim of lkeda caldera in the Ibusuki volca-
nic region, southern Kyushu, Japan.

Based on the tephrochronology of the surrounding area, Nabeshima-dake Volcano was
estimated to be formed by ca. 4.5ka eruption which started from emission of tephra and
ceased with effusion of lava.

Nabeshima-dake Tephra Formation can be divided into four units which consist of
scoria, pumice, banded pumice, and lithic fragmants. Mode of eruption changed from phrea-
tic to magmatic, and repeated twice. The total volume of essential tephra is calculated to be
about 59X 10%m3.

Nabeshima-dake lava dome is topographically divided into three units. Units I and I
of the lava comprise the main lava dome whose northern half slid down into the caldera, due
to sector collapse of the caldera rim. Unit [l of the lava extruded like a plug dome just after
the collapse of the dome. The amount of lava is estimated to be 0.07km?.

The total volume of essential material from Nabeshima-dake Volcano is calculated to be
8X10"m® (DRE) . According to the category of intensity of eruption by BVE, this eruption
is classified into the great eruption.
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WMEENAINL, MEP VT I OBBIMNETL/MIELRBEF—2TH 5. ZOXLIT/NEE
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Fig. LZISfEHIBO MK % 7R3 . 2 OMIMOME 12>V T ik, KH (1966), F3H (1967)
BEVLOPDENRDH S, T TIRHBEA D VT T LI % MRS .

WPERE 2L, B £10km, EEZE200m (28 £ U8, Matumoto (1943) DIRME L7z “BI% 7V
757 OWRICHST S, ZOFRAIZIE “FEHLVFS” kO R (82 - /M, 1983) &
FIENB L L ORISR LTWA. TRHD—E, BukEBEERICEDFEL AL
LTW5.

95, 7004ERTICZF D— A TEREAZBZ Y, MBI VT I B L OBEELEISEZ 5 KO57)3
TR 7z (R - /R, 1980, 1984). F 72, Tk XMEH L-mE KRG, WEEL PR
KOERICIZ S INK 2D C, FHRMIEHEZ D Xiat 2 B L7z, SEEAKIL
FHE A VT I EZICH Y, ZOIESTLANTIHIEE LT A REEXILE, #4,000
ERIDSEBZ I Lo _EROKNTH L. HFOENXIE, THEST4, 885FIZH), ZDFHM
& T=ERES ICREEITFR - T 5.

130° E

34° N

32° N

Fig. 1. Simplified geomorphological map of Ibusuki volcanic region.
On: Onkadobira fault scarp; Ik: Ikeda caldera; Un: Unagi-ike maar; Ym: Yamakawa
maar; Nb: Nabeshima-dake Volcano;, Km: Kaimon-dake Volcano; 1: Post Ata central
cones; 2: lkeda pyroclastic flow and related pyroclastic surge deposits; 3: CIiff
(including fault scarps, caldera wall and crater rim)
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Fig. 218 B EEBICH AT A dit 7 7 5 OERERK 2 /Rd. #6,300ER ORI VT
TOBKIZED—EDT T T2 RF—T H4HY7T 7 I8 (Kikai-Akahoya Tephra Formation),
WHAINTF I 2R LI:—EDOT 75 il T 7 5 (Ikeda Tephra Formation), BE&H XL
NOMEM L7277 T #MET 7 98 (Kaimon-dake Tephra Group) & &A%,

$MEFHT 7 (Nabeshima-dake Tephra Formation) (&, #ET 7 @ LHMET 7 5 E#
DEICRON, MHEEIZBHLZMATELTVE, 202 Ehs, HIBET 7982, MHEY
WTZERRRDORLZLEKOENTH LI EWbh5.

Kaimon-dake Tephra Group (Sfa, Afa)

Nabeshima-dake Tephra Formation (Sfa, Afa)

Ikedako Afa]
Ikeda Pfl Ikeda Tephra Formation
Ikeda Pfa

Akahoya Afa]
Koya Pfl Kikai-Akahoya Tephra Formation

Koya Pfa |

e L1128

3 BRJ4 B

Fig. 2. Idealized columnar section for the Holocene tephra aroud Nabeshima-dake volcano (not

to scale) .
Pfa: Pumice fall; Sfa: Scoria fall; Afa: Ash fall: Pfl: Pyroclastic flow; 1: Pumice; 2: Scor-

ia; 3: Ash; 4: Accretionary lapilli; 5: Lithic fragment; 6: Pyroclastic flow; 7: Secondary
deposit; 8 Humic soil

I EORE

1. BBET 78

WMEET 778, 2307, BA, GRBXOKIUKPL 25 THEY TH Y, K
BWERD Nz, 2a) 72, 7> 7 A, TEEA, fRAEZEN, BRI, ANA,
REEAO, SIRA, ARG EPHGEE LTROLOND. /2, “RHEA2) 7" (FIH, 1989)
PHRRBEO R EONGE L KRMEDRON 5.
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077 IRBE, THALSEEEN ¢ EUHBEMALKILKE Nb-1), A8 L MEEER
Pat 2T 7R (Nb-2), S 23 7, FEER % &t KILKE (Nb-3), 231 7/8 (Nb-4)
DARDT T« XAN=IZFFAHZENTESL (Fig. 3). TNEFNOX Y N—DOEIZITRW

~50cm

Nb-1 f

Fig. 3. Representative columnar sections of the Nabeshifna-dake Tephra Formation. : vent.
Symbols as Fig. 1.

FFE R 2 R TR 2 &3 %, BIF—EDOKMEFEY EEZZOND. TRERDOX Y )N—=D
FRITRR L Fig. URT. SOFHERNS SHESNAKOOMEE, BHEOBEEOL
HTHAH (Fig. 40%).

TOFTIROEAME LT, BESELELIALDR Y N— 5 FRTHLNS Fig, 30
Loc. @%:EU, T I TOFFMAMEKRK % Fig. 5ITRT.

W FAZO Nb-1 i3, HEBMAKILUIKTH Y, HPOEREDOFT v A MEHREONS. K
HTHOBEIZIlem T, FE5em IZIZEEEAPHEL TS, J 2 TOERORAHE (ML)
i¥1.1em T, BAREEZH o> TVBbDONZHRAOLNL. EEIZIT L A EEBEMALILIIKA O
%Y, EEl~2nm OKINEENRONSD. F72, L0 Nb-2 DFHEN LB ¥ /57
BEIRDOONS.

Nb-2 ﬁi, a7 (&i}‘”’%’%l,ZOOkg/m:*)’ $§E ($ﬁ‘5T%F§1,100kg/m3) B ?fiﬁ’%%
FE D %5, BB COREE100cm, 231 7 ORAKAE (MS) =28.3cm, BH OB AL (MP)
=38.5cm, ML=15.7cm T 1), E»F L, L& (Nb-2U) & TH (Nb-2L) R4 52 &A%
T&% (Pig. 3). Nb-2L i, XA T7ORMPICEEER £ SRIIEATEY, 20O LTI
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Fig. 4. Isopach maps of the Nabeshima-dake Tephra Members. Values in c¢cm. Symbols as
Fig. 1.

Bad (max, 25ecm) H 5 7% AMEEHEYWITLLEDOONE. EHTRERDO 7+ - - 2=y
b AHERR SN A DS, KA TIIHEEEYIC L - THEBEIE LELENTBY, 74— -
=y POMSTIIRETHSD. T2, BREEZEZONLERAIHY, FOREBIZIZIVEDRL
ARRRONS. Nb-2U id, FfE2 ~3mm DRI TREEER S &R, FORELEHIIER
B5%% (Fig. 5). SOXY)N—0 L, BREHEICL > THDICTSLR TV

Nb-3 &, MO R2) 7, HEERFBLOKLK» 5% 5. EXHBTHOERIZ12cm T, Lk
CEH5MPD=9y b (FHRLA S Nb-3a~e) Z#EATHI EATE S (Fig. 5). Nb-3a iFEE
3em OEBEMKAIIKT, WEL~2mm OKINEAEIFEDSNS. Nb-3b IFEE 1cm DE
B231)7 MS=0.4cm) 2°56% ), HEEHR (ML=1.0cm) AR® 5N 5. Nb-3c IZEX 2
em DL Y HEKINIKTH A, Nb-3d 1ZE S 3em THESH ML=1.9cm) *ZEIZE .
Nb-3e IIE & 3cm DB KUK TH A, KOLY 1km LLETIE, ThoD=» MIFEFITE
%7, BRHBEKIUKEE LT TEAITTELR V.,

Nb-4 X, 23V 7BILUOTLKAPEDER 6% A, 22 7I21E, BAEREFROBAIE
IND AHERXI)T” LRHLNE. BRI, BEODLODIEINIHBEEHEERICEEEIL 7
REKLNEWRDIBD SN, WA THOREIEIZS5ecm, MS=11.7cm, ML=6.3cm T&» Y, TH
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wt %

140

120
Nb-4

Nb-2U

Nb-2L

Nb-1

Fig. 5. Type columnar section of the Nabeshima-dake Tephra Formation at 850m ESE of the
vent (®in Fig. 3), with size frequency histograms. The bars on the histograms are
subdivided into the essential material (solid) and accessory ejecta (stripe) . With the
limit of smaller than -2 ¢ , not divided (blank). Symbols as Fig.2.
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2520cm T TI>RRPRURILL, FN XY B TIZERIEE%2/RY. 72, Fig. 3® Loc. @T
3, HOWICERBELTBY, ZOMEIEBIRICED THEWT & Z2RIELTWAS.

2, MEEBRAEN—LA

MEBEAE F— 21, KAB~XKBGLILEOANATAH A b (A2 THEEL 600~
2,200kg/m®) 2567% 0, ANA, KEEEAL, TEEA, VI UA, SEA, AESEAL L
TRDOONA., [JKEBOEHSIT 7 AEREEABEZEL, ARNA»Z(EOLNE. T2,
DHEEICIIZREEDOWEENSZEIZED LN, ZOWHIRHEAIRNE#SEZEL, H T VA,
REALREIHEELTERDONAS. .

COBEF— AL, ZRBEEOHFE,S, 3o00H4K BIEBEAET -0 -M) XHETHS
ETE L (Fig. 6).

N
N &
NN 2 F
Lok
- \ L.
Vo
~ /7 /1%
/ Sl g
[ =)=,/
/
VoN 20

-

Fig. 6. Geological sketch map of Nabeshima-dake Volcano.
I : Nabeshima-dake lava I ; Il : Nbeshima-dake lava I ; [l : Nabeshima-dake lava Il
Symbols as Fig. 1.

mEEAE] (Laval) 13, TREEOHEEL L EAH, B >BGROTEEL R
LTWh., COBEEE, —BIKBEEYETH, FEICEZILETIKABOERS (ALITEE
1,600kg/m®) HFBDHLN5.

WMEBEHEEAEN (Lavall) 1, BEF—20FEH 122 TIKHBOEBEETHAH. INTHES LA
Y HRKELREZBIIEILOBEIKELL BRES>TWE, BEFIIELLEARRLHTLZLD
LIERER L OBE F—24 (Coulee) THAHA, LFSIIFRDOBEROTEEZRLTWA.

2O “FREER ZKNOER»S R Y, FOREIIGETHENIMOEBES Uk &
B, METRICEW - BEESRZELTWA, F72, Lavall 2805 K & 2 B I3AIREHE
PRDOENDL., INHDT LD MBHBNKETI VT SHIGEE L2 D LEESNS ()
R, 1984).
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MEEHAEN (Lavall) 1%, Lavall OEEILICOBE SN2 H S L7z, EE160m, &
H40m OIEH /IR BE F— LA TH A, COBEICRITREBDOREENLRDOLNS.
IKBEE 2L, Laval ICX L PTWn 5.

3. v—Jb

SMEEELLIE, KR, i, KEAZEDT— VARITEE—LEROFAIZIHEA THA L
Twb (Fig. 7). it KEMO~— VI, MAXBROEBEZHIEL TV, EbhrdK
H# 1km OFEFE (Fig. 70 Loc. X) Tid, AT 7B LMEET 7 5B OBIZIE L#10cm
DIKABKINKEDFED HNAE. TOKXKILKEIZ, EHEDICOARDONLZ E0D, FEibE
T IKEM~ - VOERICEE LT 75 ThHrEeEZOLNSL. NEAEKEAS—IVIZ, #BE
ED Laval O ZHIEL CB Y, MEERAOKE~— VI, BMEETF7IBEHELT
W% (Fig. 6).

INHDZ ERG, i, KEM~—VIE, @EEKUOEELIANC, NKEH, REABIWY
KiE#~ — i, SMEEXKILUDOEBLUZICER SN 2LEZ LN,

Ik
oks DSg
D0s
O
X
@ 0 500m
Mz e

Fig. 7. Distribution of maars on and aroud Nabeshima-dake Volcano.
Mz: Mizunashi-ike maar; Kg: Kagami-ike maar; Os: Oosokozuki maar; Ks: Kosokozuki
maar; Sg: Suigenchi maar. Symbols as Fig.1.

NV ERES LUEXOHRE

HEOL ZAMEBHEXKILOBEERIZBE STV, EHT 7 581, #5,7004E /712t
HANVTI 2L EDLDT (BRE - /MK, 1984), BAREIEAILIX, 4,000/ 12EE) %
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FIG L7722 &b oTnab (B, 1967). MEHEREUTCOBHELOE XL, BEEHET 778
BETTIZH30em TH Y, FABET 7 9BHET Cldflsem THbH. Ih o DBHL OHEREE
ER—ETHEERETH L, ZOEBERIINL,S00ER L HEESINS.
MEEXKLOBKOHERZ Fig. 8IT/RL, HICES F—20HEFRIEIZOWTIX Fig. IR
9. ZOEKIE, FOBEF—ALIBEET 79RO ONZVWI ENDL, T7 5 DOEHM
SIRLEVBREDHHETBboEZIONS. Tbh, KEKERIZK 5 TAILK (Nb-1)
W L7: (Fig. 8-a). £k, w7/ vOBEHEFEIHEML T, A3 7R LA (Nb-2). X
) TOENEEOHEERPEDONLZ &N S (Fig. 5), KOBEDORKE, KEDOIED
fTonfzéEz2 515 (Fig. 8-b). TDOXN—iF, EHIZBWTEEKRDO7+—V 2=y

300m

?

Sea level
1km 0

Fig. 8. Schematic diagrams showing the Nabeshima-dake eruptive sequence. (a) Emission of
Nb-1 (open vent) . (b) Emission of Nb-2 (enlargement of the vent radius). (¢) Emis-
sion of Nb-4 (rising of magma head) . (d) Effusion of Laval . (e) Formation of main
lava dome (Lavall). (f) Northern part of Lavall falling into the Ikeda caldera by the
collapse of caldera wall. (g) Effusion of Lavalll. Symbols as Fig. 1.
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Fig. 9. Sketch maps showing the developement of Nabeshima-dake lava dome. (a) Before the
eruption. (b) Effusion of Lava I . (c) Effusion of Lavall . (d) Effusion of Lavalll by
the collapse of Lavall . Symbols as Fig. 1.
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TIIBALLVETREHAPHELTEY, M3 E20E*HMIEDNI D L. HETOREEI A
C2REORMEBEE BT, BUOKERBRE~< 7/ v KETBRICL B KUK (Nb-3) ZE
L7, ZOX =21, PETEDLIIKGHEEL ) IF/-2a) 7hEOLNE. IIIF]
EHWT, BT/~ OBEERFEINL, 22) 7%HkHE LA (Nb-4). TOX ¥ N— 121
Lava T ICEEW LR EERDORADOOLNLI NS, ZDOX Y N—BEHPIZIZT TICESTRH
LizLodTWwibitEE NS (Fig. 8-c). 72, TDRAI/N—=1F, Nb-2 ICHRTERPEHLD
TH%wv (Fig. 5). TDOZ &id, Nb-1 ~ Nb-3 D—EDMEKIZ L 5 TT TIXKEDOTEEATE T
L, /<P HBHALA—-RICER LA EEZRLTWES,

77 7R OKODIIKRIE, REH~ 7/~ DOBEHEDORKE 572 Nb-2, Nb-4 DA 7D
KHEIZODBEHBEVRONDE 200, HEHOKEEMLLT VLD TH /- LIEEIND.

777 OEHIZO EHEWT, HERREIMEICEA Laval 25 L, BUWBSERBIE % B
L7: (Fig. 8-d; Fig. 9-b). T ® Lavalilid, XREZEOHEENLEIIEINS. RIIPR
WHEOBWLDIZEBITL, EF—20FE (Lavall) ##E L7 (Fig. 8-¢; Fig. 9-¢). O
%, NEERHMEANVTIBEOHIFE Y BEICE DR\, Lavall OFLEZH VT I HIIEE L
7z (Fig. 8-f). # LT, Lavall ®iB¥%1%, Lavall 2%t L, FEEI/INEBELRBS F— L 2
Lzt #EEENS (Fig. 8-g; Fig. 9-d).

7% B, Lavall DHFL L, Crater Lake caldera @ Cleetwood flow (Bacon, 1983) 12X (AT 5.
Cleetwood flow (X, FEHEBDANVTIEBIZLY, FO—EHI T ZEVIRETHI VT IAHIH
TLZBDTHA. LL, Laval i3IBS CHIET 7 9B O EMLICH Y, MBS VT T K
BICKRHEL723DTH A, L7zAoT, MHIZEULMEEZRTH, ZORRIEEL > TW5.

V EHED SUEARIE

WMEET 7 IBOEELRKODLEWT, KAV N—IZDOWTEBERK (Fig. 4) OO EHEY
FHEL, Bon/-BE-EEMHFERKZ Fig. 1012R7T. £X 3= F, W N Hayakawa
(1985) DR L7-SAKRERICIZITFATT H 2 &H 5, Hayakawa (1985) DRI TS & L
T, BEE%FE T 5L, Nb-1 2% 6 X10°m3 Nb-2 5735 X 10°m®, Nb-3 A% 2 X 10°m?,
Nb-4 %16 X10°m® L RD LN B, TNSHITKBI DO AN ITEE» HHEE SN 5K 4 DHEREY
FEEXELLE, MEELZHIOX10%g EMBETLI L TESL., $/2, 77 9HOHEASERE
#130wt% & O H DT, B L-FREWEZ, F62X10%g ERED LI LD TES.

Lava ] OFf&I1X, HAHEEY 2 X10°m?, FHBEZ25m LIETH L, 5 X10°m* TH 5.
¥ 72, Lavall &, #IEND 5 BEHFS50 X 108m®, H V7 I HIIEE L 7258455 A5910 X 10%m® &
RELLILENTE, ZOAFHI60X10°m® TH 5. Lavalllix, FEARICH 1 X10%md2 & 42 5h. 2
NWICENFNDOFHEEZF U A L, Laval 2%, 10X10%g, Lavall #%126 X10%g, Lavalll %%,
2 X10%g T, Aahf138X10%g LB TE 5.

COMEKIZL HEMES Table WS F LD TRT. ZOEKICE - THEM LKEWEDOHRE
X, #200X10°%g TH Y, F30wt% 27T 75 & LTl a7, < 7/ <HEARFIE, K8 X
10'm® CT&H Y, ZDEKiE, Bulletin of Volcanic Eruptions (IAVCEI ed.) DZEH#EIZ X % & KM
BAICHESNS.
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Fig. 10. Diagram showing the relation between the thickness and area of distribution of the
pyroclastic falls, modified from Hayakawa et al. (1984) . Nb: Nabeshima-dake
Tephra Members, MY: Miyakejima 1983 deposit (Hayakawa et al., 1984) .

Table 1. Volume and mass of the eruptive products from Nabeshima-dake Volcano.

Isopach used Volume Deposit density Mass (X10%g)
(cm) (X 10%m®) (kg/m®) Essential Accessory
Tephra
Nb-1 5 6 1,000 6
Nb-2 25 35 1,600 39 17
Nb-3 10 2 1,000 2
Nb-4 12 16 1,300 23 3
Lava flow
Laval 5 2,000 10
Lavall 60 2,100 126
Lavall 1 2,200 2

Total 200 28
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MEEXKLIOMELERL, ZOKUOEEER, EAOHERE, BEEES X UHEIZOWTHE
L7z,

T7arzuauad—=nsb, HEHKILEK4,00EFICT 7T OEHICIZE F VBSOS
BbOAEKIZE > TR ENZZEPHLRIC R 7. 775 (BIX10%m®) 1k, KEFRBER~
RITTEKOYFA 7 VR 2EEDER L. BE (66X10°m°) X, Laval O@HICIZLE Y,
Lavall "85 F—2OFEHME KL, ZOIESE%EL, Lavall 2B L7z, 72, Laval
DFHELEIZKRER, NEAZE— VAR ENZ. IS —EDOKIEENIC L VEH Lz~
7w OBEE, #200X10%g TH Y, <7/ <HREEREIZH 8 X10mP THh 5.

#H OO

BB B RFZEOBEEFES - H)IFITOMRICIZEEOEZ EBHOFEHREHZ T2k,
70, WEMIREOHNENRICIEREZRA TV EZEAREE VW2V LD 4
WCEHOEEERELET.
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