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Eruption History of Janoo Volcano in the Northwestern Part of
Aso Caldera, Japan

>k
Yasuo MIYABUCHI

Janoo Volcano (550-750 m in basal diameter; 150 m in height) is located in the northwestern part of the post-
caldera central cones of Aso Volcano, central Kyushu, southwestern Japan. The volcano had been thought to be a cinder
cone composed entirely of scoria-fall deposit and older than 7.3 ka. Fieldwork in and around the volcano has re-
examined the detailed tephra stratigraphy and eruption age of Janoo Volcano. A black humic paleosol divides an upper
pumice-fall deposit from a lower scoria-fall deposit. The upper pumice-fall deposit shows only two pure pumice bed
sections with pumice clasts scattered in a brown massive ash elsewhere in the deposit. The deposit is composed mainly
of light gray well-vesiculated dacitic (SiO2 = 65.4-67.7 wt.%) pumiceous clasts containing biotite phenocrysts, and
abundant banded pumices, suggesting a mixture of silicic and mafic magmas. Based on the phenocryst assemblage and
age, the pumice-fall deposit is correlated to the Aso central cone pumice 1 (ACP1; 4.1ka), which is the only pumice-
fall deposit erupted from Aso Volcano during Holocene time. The lower scoria-fall deposit is more than 30 m thick and
constitutes most of the Janoo cinder cone. It includes brownish black to brown well-vesiculated basaltic andesite (SiO2
=54.7-55.5 wt.%) scoriaceous clasts and cauliflower bombs with radially arranged cooling joints. The Akamizu lava
(Si02=57-59 wt.%) distributed west of the Janoo cinder cone, whose source was previously unknown, is attributed to
Janoo Volcano based on the lava’s petrographic characteristics. A “c age of 383030 years BP, which corresponds to
4.2-4.1 ka, was obtained from the humic paleosol interbedded between the ACP1 and Janoo scoria. The stratigraphy and
characteristics of the tephra deposits suggest the following eruption sequence. The initial eruption at Janoo Volcano
occurred at 4.9-4.3ka and was strombolian in style forming the Janoo cinder cone. After lying in repose for a few
hundred years, Janoo Volcano erupted again, and produced the ACP1 tephra containing abundant banded pumices and
Akamizu lava at 4.1 ka. The southern half of the Janoo cinder cone was destroyed probably by the effusion of Akamizu
lava. Volcanic activity forming Kishimadake, Ojodake, Komezuka and Kamikomezuka volcanoes in the northwestern
part of post-caldera central cones at 4-3.3ka was derived from basaltic to basaltic andesite magmas, whereas the
eruption products of Janoo Volcano have a wide range in chemistry from basaltic andesite to dacite. Activity of Janoo
Volcano is characterized by the presence of a dormant period (a few hundred years), allowing a paleosol to develop on
the scoria-fall deposit, before ejection of both mafic and silicic magmas in the late eruption.
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Fig. 1.
western part of post-caldera central cones of Aso Vol-

(A) Photograph of Holocene cones in the north-

cano. (B) Janoo Volcano viewed from the southeast.
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Fig. 2. Distribution map of products of Late Holocene volcanic activity in the northwestern part of the post-caldera
central cones of Aso Volcano; modified from 1: 25,000 topographic map “Asosan” and “Tateno” published by
Geospatial Information Authority of Japan. Solid circles show localities of measured stratigraphic sections. The
distribution of volcanic products is taken from Ono and Watanabe (1985).
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Stratigraphic relations of tephra layers in and around Janoo Volcano. See Fig. 2 for locations of the sites. Ages

in the figure are shown as calibrated '“C ages (ages in bold letters are obtained by this study). Tephra stratigraphy
and ages at the A9418 section (except for the age of top of N9 stage paleosol) are from Miyabuchi and Watanabe
(1997), Miyabuchi (2009) and Miyabuchi and Sugiyama (2012). ACP1: Aso central cone pumice 1, K-Ah: Kikai
Akahoya tephra (vitric ash), KsS: Kishimadake scoria, N2S: Nakadake N2 scoria, OjS: Ojodake scoria.
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(A) Stratigraphic relationship between Aso central cone pumice 1 (ACP1) and Janoo scoria at locality
A1619. (B) Aso central cone pumice 1 scattered in an ash layer at site A1624. (C) Banded pumice at site A1624.
Scale is in centimeters. (D) Banded pumice clast (scoriaceous part covered by pumiceous part) at locality A1624.
(E) Janoo scoria at site A1433. (F) Scoriaceous bombs showing radially arranged cooling joints at A1433 site.
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Fig. 5. Distribution of the maximum size of pumice
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pumice clasts at each locality) for Aso central cone
pumice 1 (ACP1).

BIREICEDLNDL 20, InS IFBETE 2w, 4B, InS
FEOHEIZBEWTE, A2 TABRET HES
60~100cm &£ DB ~IRGE D v M EKILIKICE
bTws, ZOKILKEFIZIE IS EREDOATY T
WEFND.

3-3 HKBEAE

TROKE 3 2 B KIS )5 O 600 m 43T 2> 56T
HINIRIRIZILAS > TB Y, BIEEl AT 2 )12 5 Rk
22T COERE 57 5 £ Tofi LT b (N - 38
2, 1985). LM OEKIHAF T D A0750 H T TOREIEIL 6m
MLET, $10cm HIBE CEIE2S3E3E T 4 massive 72 Hi—
2=y FOBWEMVBIRTEL, b BwThy ) v
=T EAERDLNT, 2RI block lava Ko jiE
KEET LAY (Si0,=56.8~59.5wt.%) AHTH
L. BHRICEIEB LS EBE RS, FHE
Ao HEHER - FTEA - PASL AR EOHERIZE D
CEDPHEHT, PEORENRHBLROONS.
FRKEEEE) 77 T B L OCHEREOE S 3R T
L (Im IR, S EPSHEICEDR L T2 m b £,
WEEMVIZK-AD R EH#T 7 9RL ECBBRTE RN
DS, FEEIE 73ka IS L2 E 2 5T
% (NP - %30, 1985; 9438,2001). F7z, EHEIEKE
DEFR KsS (4ka) LREFHICHEM Lz LE2z 51T
WA OES (J551,2001) IZEDLNLTWLZ & (U
B - I, 1985) 25, ARKIEEORIEIZ I N E TRET
o728, EHAERIE 73~4ka D TH B Z by

L. EHRIEEOFARENDIES, BLAHGE & ol
AL HIAYE /R AKINEHY) & 13T T A2 e h
b, RKBEEOMIFELIE BKILEER 5.

4. ¥t/ BRILEEYOERFHFE

I AU MY O 5 A F I 2 g3 2 720, R
R OEAER 2R L, ROGIEMEE T cBig
L7z MigRde kKO RS 1 A (ACPL) OBEM & IX
10~20 vol.% FEEETH 1), BESAIEWIZ L WIHICFEHE A
(<4mm), #HHEA (<1.3mm), HEHHER (<0.8mm),
HER (<04mm), REWHEY (<03mm) T, FHHEEL
GENATHREY) T 1 v 7 HlEERT (Fig. 6A). ACPI
FICRO SN LBERT T AEERICEFEN (<3
mm), BEEHEA (<imm), #7HEA (<1.5mm), BE
B (<0.6mm), 22A 5 AFA (<0.5mm), &Y
(<03 mm) DFEEHAT 20 vol.% FEEE T, HIETDIE
NATEF T4 T4y 7HEERELTw5 (Fig. 6B).
T/, MIREBOOBAHS L AT TEHSIIEEN
10~20 vol.%, 20 vol.% FEEDBEE D E v, BLEH &
LCHEA (<2mm), HEWER (<1.3mm), F5HEH
(<0.5mm), BER (<04mm), A S AL (<0.5mm),
AEWGEY (<04mm) 2RO OLNL. AR, B
THAAT7TUE) T4 v Mk, AT TETHNSTHEYE
VT Ay 7 ~NATax 74574y 7 k% RT (Figs.
6C, 6D).

It BA 3 7 OREEE L 20~40 vol.% FEEE T, B
L VBN (<2.5mm), BaEHEA (<1.8mm),
MAH A (<1.5mm), REHEY (<0.5mm), #HAH
ATHhbH. KFTOFELIZIZEOEEENTD HND
(Fig. 6B). F7-, &/ BAXILEEM TlERDL L L O A
SAABSPEEN, A T4 7 A MELZZDAB A
FALEBREING, AEETINATOE) T 4 v 7~
A T7aF T 4T 4y 7R ERT

FAEEIZIFERS (<33mm), HEHEL (<3mm),
FTHEA (<2.8mm), A S AL (<1.3mm), AEVHE
B (<1mm) OFEEED20~40 vol.% FEE T, T4
EORENIEE (<04mm) LHER SN/ (Fig. 6F). A
HEEINA TaF T 4 T4 v 7HEEEL TV A,

F7o, i RAKIRBEORA, MIkEa, A3y 7k
HKREROEEALFHA A M L7z (Table 1), FikEE
AlZowTiE, BARE 23 7THEWRY LT, #h
AN L7z, BN A ISR R I R SRR &
FVT 450C T 1.5 BERNZL L (Yoshida, 1987), 1: 10 75
ROT T A — FelEl Lz, A bk ofleEid,
JEVR R F HIRBH B WIZE 018 & v & — BRa T Mt i
DH X BRoATEEE (MRalett ) 772 ZSX100e) TIiTo



BT 77 V7 Z LIS, b AL o mE Y & AR 7

Fig. 6. Photomicrographs of eruption products from Janoo Volcano. (A) ACP1 at A1424 site. (B) Glassy lithic
fragment included in ACP1 at A1424. (C) (D) Banded pumice contained in ACP1 at A1624 site. (E) Janoo
scoria at A1433. (F) Akamizu lava at A0732. Abbreviations: bi=biotite; cpx=clinopyroxene; ol=olivine; op
=opaque mineral ; opx =orthopyroxene; pl=plagioclase; v=vesicle.
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Table 1. Whole-rock chemical compositions and phenocryst assemblages of eruption products from Janoo Volcano.
Sampling locality ~ A1619 Al424 Al424 A1624 A1624 A1433 A0732 A0733
Unit name Aso central Aso central Aso central Aso central Aso central Janoo scoria  Akamizu Akamizu
cone pumice 1  cone pumice 1  cone pumice I  cone pumice I  cone pumice 1 lava lava
(ACP1) (ACP1) (ACP1) (ACP1) (ACP1)
Occurrence pumice pumice lithic banded pumice banded pumice scoria lava lava
fragment (pumice part) (scoria part)
Phenocryst pl,opx,cpx,  pl,opx,cpx,  pl,epx,opx,  pl,cpx,opx,  plcpx,opx,  plepx,ol,  plcpx,opx, pl, cpx, opx,
assemblage bi, op bi, op bi, ol, op bi, op bi, ol, op OpX, Op ol, bi, op ol, bi, op
SiO, (Wt.%) 67.69 65.41 65.93 62.53 59.69 54.87 59.47 56.75
TiO, 0.66 0.72 0.74 0.81 0.88 1.04 0.97 1.04
AlLO5 16.19 16.86 16.18 16.94 16.62 17.82 15.96 16.04
FeO* 3.68 4.50 4.44 5.78 7.07 8.67 7.61 8.84
MnO 0.08 0.09 0.09 0.11 0.13 0.16 0.14 0.16
MgO 0.98 1.30 1.48 2.20 3.00 4.29 3.11 4.19
CaO 2.61 327 345 4.73 6.41 8.38 6.45 7.66
Na,O 3.01 3.13 3.42 291 2.85 2.83 2.97 2.71
K,0 4.95 4.54 4.13 3.79 3.13 1.71 3.17 2.46
P,0s 0.14 0.17 0.13 0.19 0.22 0.23 0.15 0.14
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Values of whole rock chemical compositions are normalized on the anhydrous basis of total = 100 wt.%. FeO* = FeO + 0.8998 x Fe,0;.
Abbreviations for phenocrystic minerals; bi: biotite, cpx: clinopyroxene, ol: olivine, op: opaque mineral, opx: orthopyroxene, pl: plagioclase.
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Fig. 7.

Representative Harker diagrams of whole-rock chemistry for Janoo Volcano and Late Holocene volcanoes in

the northwestern part of the post-caldera central cones. Lines in the K,O versus SiO, diagram show the Low-K,

Medium-K and High-K rock series boundaries summarized by Le Maitre e al. (1989).
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Table 2. Results of AMS *C age determinations for paleosols in and around Janoo Volcano.

Stratigraphic position Sampling site Sample Measured '*C age* e Conventional 'C age**  Lab code Calibrated result***
(years BP) (%o0) (years BP) (20 : 95% probability)
Paleosol 30 cm above Lo 2735-2485 cal BP
Kishimadake scoria A1425 humic soil 2300 + 30 -12.8 2500 + 30 Beta- 407961 2475-2470 cal BP
Paleosol underlying silty ash 4285-4275 cal BP
including Aso central cone A1624 humic soil 3660 + 30 -16.6 3800 +30 Beta- 439425 4250-4140 cal BP
pumice 1 (ACPI) 4130-4090 cal BP
Top of N9 stage paleosol A9418 humic soil 3720 +30 -14.4 3890 +30 Beta- 372145 4420-4240 cal BP

= e ages were analyzed based on the Libby's 1€ half life of 5,568 years.

## Conventional '*C ages were corrected for isotopic fractionation using & C values.

*#**Using the program (Talma and Vogel, 1993) based on the IntCall3 calibration database (Reimer et al ., 2013).

FANETHD., Tz, ACPLHICEINLAMELRN T
ZEER D ACPT 80 L UFIZR DAL & 7 > T
b, S5, MIREAIZEA (ACPL) LM/ RAT) T
E ORI A A LT 5. JRIKES D Sio,

EHEIX 57~59wt.% T, ACP1 HIZIRIET A AkEn
DAY TEGOLFME & 1FIT—H L Twb. IhE
THE SN TV Ao 720, FKBEEIIZVEDRER

PR EENL T EbMY, BEEMEE S ACPL OF
NERLETHD., TDEINZ, EAFNATRKES
e R &2 52 L ITRERBIEIZ W

5. Yc E=RAE
e RAKILOBEKERETHS 2T 5720, FXILE
WIRO T 7 TG HAET HEEEAR 7 LIg 2 5L
RS E RN (AMS) 312 & 2MC A E 2 5 L
7z.
It BAILACHEHE D A1425 HSIZBWTIE, BB A
37 (KsS) EEZOLNLFBMATY) 7O LA 30
12 HIEE §em OMPERER 7 L)@ B & 1R E)
%%Wbt.it,% RAKANOILEE L@ T 5
A1624 H T Tld, ACP1 % & &8t 2 v MEKILIKE (B
JE 49cm) T OMEER 7 48 (EE 8em) O EHfh
5EERAAZRM L2, & 612, g/ BARLo gL
Tﬂmtﬁﬁ?%%ﬁﬁ?77ﬁﬁ%£(MmBﬂﬁ)
IZBWT N9 B EAR 7 LB A S 3k 2 RIL 72
(Fig. 3). 2T 1& 3~ TR E Beta Analytic #1IZAKHE L
FRALER A AT > CRERIE X Bt L, AT L - e&fikE%
ERMEICHR L7z U ER DI, Libby O2F
I 5568 AER L, 08C (BC/'C) 12 & B Rk B
ROMEIITHLNT WD, T2, JEEAEIEIZIL Beta
Analytic #7077 Ax Wi, o707 F Al
F—%+tv h& LT IntCall3 (Reimer et al., 2013) % i
L, Talma and Vogel (1993) IZ & 2 ##m9n 2475 T\»
5.

A1425 Hi T O ECR 7 LR 5%, FNE i 2500+

30 years BP (Beta-407961) & \» 9 #fi1E"*C £48AYE 5
72 (Table 2). Z OEMRMEZ EFERIKIET % &8 2.5ka
b F72, AlL624 Hiriod ACP1 % & Grig e KILKE
BT ORFR Y LJEORIE"C 4E1E 3800£30 years BP
(Beta-439425) T, #J4.2~4.1ka [ZJFERKIESN L. &
512, A9418 HLTD N9 DB AR 7 £Igf FEowIEC
4401 3890£30 years BP (Beta-372145) THh - 72 (#KIE
JEAEAH) 4.3ka).

6. & B

6-1 e/ BXILDEKRFER

777 7% EOKINEIYE FOBIEBEMRIL, LY
HERG 2 3B Ra A3 AR L CoHr 7z 72 PHEHR DS L 72 I D
ENTH D720, EHER L BEENZOSNDL 2 LW
% (BLEF,2005). —J7, MEIVE T QBRI
I ASHERE L C, 18T o L4 O PSR DSIAL L 72 4R AK,
bbb, MEEMALEZRTEEZLNTWS (Okuno et
al., 1997). ACP1 % & & KUK G T o L35 o 8 1EJiE
ERA42~4.1ka THH I L5, ACPI OREHEMRIL

FNERUEREEZONL. ZoFEMAILIE 7 BXILO
FALH 7.5km (ZALE T 2580t 7 7 T A FEE (A%418

W) TESN TS ACP1 OBEHAEN (4.1ka) & 1FIF
—HLTWw5

—7, %/ AT TIZOWTIRTAOMC E~
LTz, HAERIZ EMOSRAR S T EHRT
42~4.1ka L) vE vy 2 & LA vz v, ACPI
Cit AT 7T 7.3ka D K-Ah IZ320 5 7%
DT, 73ka & 4.1ka DH DK 3000 ERHIZEH L7222 &
EHEETH L. LeALADS, /78R3 7 ORHE
A3 73ka IV ERET B &, ACP1 % & KILKRE
g BAT) THIZH o EEWKINK & HEOH JE
AT 5139 ThHS (Fig. 3). HHILILIE 4km OFEHHE:
77 TR EE (AMISHE) DT 7 FfEE L UL
BREOES BT LE, /7 RAT) TIEINS HH S
VI N AR EDBHE L EN D EARETH 2 LN TE
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L. ZTORE M RAT) T OEEBEMNIL49~43ka
EHEHERSNG.

INF T BXILIOBAFEMRIL 73ka £ D) e
EZbNTwiz, ToRIE, KEZ#ERT223))
7 DL 73ka DRFET 7 Y KK (K-Ah) 2580
Szl v b LY FHEOKEICESTTWS (L
2001). L2 L7Z&dss, FEHidie/ BRAKEEOINTED S
N2 T I8 M TS 24T o 7225, de/ JBKIl
W8 D _FATIZ K-Ah 7 EXT V7 5 — VRIKINAT S A
PEUT 7 IRMRTAIENTE Lo, D
(2001) ASEARIYIZ & Oy TR 2 AT 5 72 DD IEH & A
TiE% L, /2 RBAKLDO AT 7 EA7IZ K-Ah 25815 T
ELBHOFEETRIIRETHI LIFTE R, Ly
L, Kitmz#ms s 230 7RITHSIEL, LD
THWVIRY, ZORIKER T A OHEREY % # I CHERRT
LHILRABESHTERWEEZD, Lo T, KTl
HEHRDHIHETHERE L L2, ik BKILoRX
% 49~43ka B L OV 41ka EHEET S, 7.3ka LU
Z0E 7 FKILTCREIIEB DS S o 7220 &9 2D W TE S
%, IR TR =) ¥ TREZIT ) R ELTHR
AT 20END D,

6-2 WE/ BAXIUERRK U 2B AEE O HERE

I BB B 2 O RgE ek, 55
N7 R LR GITAE R S, R & IR L 72k
DOIEFZIZDNTIRR S

I BAKINOIEEE, 49~43ka DLRAELIA~
FRIDOERIZE > TIEE »72. TOBKTIE, B0k
TRay7 (ERBAIVT) ZHEELT, EHOKS
EATT750 X 550m, FLE 150 m B O KSR &
7o, ZOMKIZE > THRAEE CREILA:T 7 T 0 HER
TERWI NS, EMEC» R A a2 R KX
TholbEz2obNA. T/, W/RBATY THIZIZE
DHMEEE AT IREAVSEICETNL I LMD, 2
O 7 YOREVRESN, @ik~ 7~ lTREA
DBFENHE Z - 72D H 5 (Kawamoto, 1992) .

100 4E R O I 2 B\ 728 4.1 ka 120E 2 BAKILT
TR AT L7z, ORKIERTR O & 1d 57 -
THREE~Y 7 E2 R T 2EHT, BENRLZED
W77 CTHDHMERPYNITES 1 84 (ACPL; FH,
1989) ZMEH L7z, ZOF 7 I HWBTHIETX B4
37 as, HidE N7 o KUK IS BE 3 % IR T
HORAS, HINVT T HEGOBTRR IEA T E Tk
FTLZENMETH L (Fig. 5). Lzh->T, ZOHE
WK Tl dd B AE S W R ATER Sz b D & E 2
L, 7)) =R TH - 2SN D 5.

ACPL I3 L EOMIRBEADEETNS Z LM TH

b, ZOZERKRROERE~ 7~ EEIROESE~
TOEKENRAE L2 EZRIELTEY, BAD Si0,
EhE (65~68wt%) 75 HRT, HREMNGH LT A
YA N~HHETHo RSN H L. 2) Lo s~
DOREDVED L) RIRFETHR > T, BEANIELZO
PICOWTIEESHFHEL SME L 2T uE % o v,

E5HIZ, TD41ka DIEKTIET 7 IO E & b1
IR EORKEAEZ TR Lz, e B KR REIE
BESRITEALEDNTWS, ZHIFRKEEDTH
BRI EO—E SR L 7272000 Lk v, ZO%
FOEAFIEIE ACP1 FIZE TN LHIREADOA
VT EHAOENEIZIZ—H L CD I Ehd, FRKES
HHHE L 72~ FRIBEOEN ToH LW RMErPH 5. 20
£912, 49~43ka DEHHE~ I/ ~IZL B A ba R
MK L5100 EORIERI 2 FRA 72 41 ka DEERE~ 7
N EWBE R Y ORI L BIET) Z— Rk LA
TS Lo ¢, d Y RAKILOEENIE T L7

6-3 FIERAILPRAORFHITEIRICE T 5 ZHEE

HORILEE D

BTl Hp ek O R OILTEE T, SertbEiic
B~ 7~ L EEDSH ) CUNEF - Y, 19855 =
IF - Ath, 2005), #) 4ka ORI B 2 ZRGEE
IE B DR (7)) = — R & AT 12 E D,
#3.6ka OFEAEXILOZRA B (7)) = — 30
KEFETM) ~EFE (P - 0, 1995; By - il
1997; Miyabuchi, 2009), & 5 2% 3.3ka OKIFNKIL (A
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DI L TB Y, ZAuo ke T ERELE R oK
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RELZ 7 hiEaeE LTOMML, KiEEo 5
TROE LR D D

4.1ka &) N IZ RIS BT 2 FEFB)KT
& AHHPIEOEH L IEHET, LEOKILKHAEL L TWw5
CINEF - fll, 1995; E#% - #30, 1997). [F R ek
C LRI B CEdiit THE—E R B ~ 7~ 3
LCTwa ZERIFEFICHEKECEETHD., 0L
12, BEROL A e T B AL PR Coei ik R skl o
72KUEEENZIE A7 b 220D 5 4 ThHBH o722 LI
%V, FOXIYORM - BMlEEL & SEFEL K



BT 77 V7 Z ALPEEs, b AL o mE ) & AR 11

WY LLENH L.

7. ¥ & ®

I QUL DN M e = i TN VA =R AT (P =D ] S
73ka LN A EHEVWATY T HREEZEZ BNLTWZA, #il
WEIHOMBLIC X o T, BNAERRIHE L E E T 0%
WL 7e. I BN E 2 ORI B CH
AEEZAT, HBYORFFEH S 2120, [
IR L 72K DIER R AERIS D W TR L 72

e B HPIEE R 7 g2 RA T, Z0 Lk
MOBAREETMNOAT) TED2ODL=y M bk
5. R OBATE LS AR R A & BTk ek
[TEE5 1 884 (ACP1) ISR L&z, TR 231 7
BN FEFTRBENTWARWVWT 7T TH L7720, Kin
Tl AT 7 (InS) &% L7z, ACPLIZERER
B L momRBEas &L M THhH L. T,
I BKINOTHIZHA L, 2N THIBEASAHTH -
TeRIRE DS, Z DHEAFRIFEED S B L O YT
BB EDVbhol. IO TSRS O E AR
f& (73~4ka) L LFJE L%\,

ACPl BL U/ BA ) THIZIRAET 2 ER S
FTRBOVCHERRT 7 TR OMILIERE IS, it RBK
111F 49~43ka & 4.1ka L\ 2 DOBBIEEI L 72 &
HeE s NIz, ROOBEKIE, ZROBET A3 7 2
FTHAMTYRYRERTHo72EEZ LN, I/ B
AR S 7z, 50100 SEBOKIER % Buv 72 %o
WK TIE, FRIRIRA % S/ 2 & ACPL 2SS 5 & &
LI, FRREEDHE L2, ZOHEEDOHRBIZE > TK
e DT 53 5HE S N7 T REE A S 5

Py g S A FE B AR VE RIS L, 4~3.3ka |Z0HEN L
7o KIEE (BB - AR - RIR - LRI o,
TRE~EREERIE~Y T ~ICHET 2D TH LD
WL, B B A LS e~ T A A
keI IREVLFA R B LT D, e R
O IIEEATR S D £ 9 RARIEH (100 452
) B ERWHE Y <2 TR CEREE Y <
LI LT b 2 &3 ho R ge KRR TR O KL
RSN VIS TH 5.

Eil 23

HOG X MR 2 AT ) BT R B RS BB 2 H8H
WhoE3E &~ & — BT O -EAFIFZ R B HES 12
molz. i, BEERIKEEARGE, HUARERR
DERNMEROBRIZE VARONFIIRE (EES N
72. University of Canterbury @ Alex Nichols [ (2 1 3 3L
ORI % LTW2wiz, SIS DH 21205 5 e

72LET. b, AMEO—MITRGHAH R LD
A H B B BRI - S AR B [2016 SEREAHER 12
Lo THA L 7o 555 o KM B2 RITTIE | o %
L AT o7z

51 A X

wEE B R (2000) BIFFE I 72 B Sk
7000 O KINKIEF—E 2 b > a7 oKk &
WifgE, LEKILIOT 75 & oxtl— HEFHERE 106,
31-49.

Kawamoto, T. (1992) Dusty and honeycomb plagioclase:
indicators of processes in the Uchino stratified magma
chamber, Izu Peninsula, Japan. J. Volcanol. Geotherm. Res.,
49, 191-208.

Le Maitre, R. W., Bateman, P., Dudek, A., Keller, J., Lameyre
Le Bas, M.J., Sabine, P.A., Schmid, R., Sorensen, H.,
Streckeisen, A., Woolley A.R. and Zanettin, B. (1989) A
Classification of Igneous Rocks and Glossary of Terms.
Wiley-Blackwell, Oxford, 204 p.

WTH ¥ - FiFEr I (1978) FESUNR A7 v 7T 7> & i
L7277 9 —7 A RY KIIK. SULmise, 17,
143-163.

BIH ¥ - #9r5 R (2003) Hifli KILIK T b7 A—H A
FIE & 2D, WRURE MRS, 336p.

Miyabuchi, Y. (2009) A 90,000-year tephrostratigraphic frame-
work of Aso Volcano, Japan. Sediment. Geol., 220, 169—
189.

HRRE T (2010) FrgE L, SKRIZOBKER. KL, 55,
219-225.

ERE I (2016) TR 28 4 (2016 ) REAHEEIC L B
EWRDL (D42) . HAPRERS, 125, dii-vi

Miyabuchi, Y. and Sugiyama, S. (2012) Holocene vegetation
history based on phytolith records in Asodani Valley,
northern part of the Aso caldera, Japan. Quatern. Int., 254,
73-82.

ERRE R - N (1997) MR ER 7 LB oMC ER
5 A7z EF BRI L T 7 T oM AR, kil, 42
403-408.

EARB - BRI - W - L - £ B (2003)
Bk XL B30T 2 #2549 9 T3 4F [ O B T A HERE 4
Kili, 48, 195-214.

ZHPAE - R AN - B ECR] (2005) FTER VT T
BRRNTEE) L 722~ 7/~ L6 ORKHBLRIZD
WC. KL 50, 269-283.

FRHME - EFE/E (1977) 7H &Y, A€, F2TD
K7 & NS I DWW T—T 7 R Y O LI
MWEZE (5 2 #). HA LEEUELAHERE, 48, 1-7.

A R JEI - (1995) BTERN LA B - AR O
W & R 7 FICBT 2 RIS O W T RERH A 4
FE, 110, 2-5.

BB 75 (2002) BN 50A3 B daEA) 3 TR O 7
7 7 OEFERIIIGE. AR, 41, 225-236.
BB FE (2005) FRilL 10,000 4F B O WECHARAE & C 4

fRHlsE. KL, 50, S209-S217

Okuno, M., Nakamura, T., Moriwaki, H. and Kobayashi, T.



12 HinE

(1997) AMS radiocarbon dating of the Sakurajima tephra
group, southern Kyushu, Japan. Nucl. Instr. Meth. in Phys.
Res., B123, 470-474.

ANEP ST - I —f (1985) BT XILIIE R (5 T4 D
D). K  4, 3R AT

ANEFSET] - 1 - BRAESETE - AR - i —aR
(1995) BRI HE ORI & Z Y. KL, 40,
133-151.

Ono, K., Watanabe, K., Hoshizumi, H. and Ikebe, S. (1995)
Ash eruption of the Naka-dake crater, Aso volcano, south-
western Japan. J. Volcanol. Geotherm. Res., 66, 137-148.

Reimer, P.J., Bard, E., Bayliss, A., Beck, J. W., Blackwell, P.
G., Ramsey, C.B., Buck, C.E., Cheng, H., Edwards, R.L.,
Friedrich, M., Grootes, P. M., Guilderson, T. P., Haflidason,
H., Hajdas, I., Hatt¢, C., Heaton, T.J., Hoffmann, D.L.,
Hogg, A.G., Hughen, K. A., Kaiser, K.F., Kromer, B.,
Manning, S. W., Niu, M., Reimer, R. W., Richards, D. A.,
Scott, E. M., Southon, J.R., Staff, R. A., Turney, C.S. M.
and van der Plicht, J. (2013) IntCall3 and Marinel3

*

radiocarbon age calibration curves 0-50,000 years cal BP.
Radiocarbon, 55, 1869-1887.

fe FHIEH (1989) Bk R ge KITE#ED 7 7 7 k. REAR
HEAEEE, 90, 8-11.

Talma, A.S. and Vogel, J. C. (1993) A simplified approach to
calibration '“C dates. Radiocarbon, 35, 317-322.

P —FE (1991) BRI G O KILGEE), AEAR LS4
F5. 98, 2-13.

P —1E (2001) FTERNILDE WAL H—H B A3 5 Kb
OHF—. —OEHHHERZE SR [—oEREAK
& bbERsEE 7], —OEM], 241p.

RS - UL (2011) #E X #0471 (ZSX100e)
W2 & B A OB ORE RO, BRERE T T
TA T AT AR v 8 — SR Rk
., 10, 3-6

Yoshida, M. (1987) Preheating method for the determination
of total phosphorus content in Andosols. Soil Science and
Plant Nutrition, 33, 501-505.

(MY RAvIMeE)



	表題
	Abstract
	1. はじめに
	2. 蛇ノ尾火山の地形地質概要
	3. 蛇ノ尾火山噴出物の層序
	3-1 阿蘇中央火口丘第1軽石(ACP1)
	3‐2 蛇ノ尾スコリア(JnS；新称)
	3‐3 赤水溶岩

	4. 蛇ノ尾火山噴出物の岩石学的特徴
	5. 14C年代測定
	6. 議論
	6-1 蛇ノ尾火山の噴火年代
	6-2 蛇ノ尾火山を形成した噴火活動の推移
	6-3 阿蘇火山中央火口丘群北西部における完新世後期の火山活動の特徴

	7. まとめ
	謝辞
	引用文献

