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The 2005 Activity and Products of Nakadake Crater, Aso Volcano, Japan

Yasuo MryaBucHr*, Shin-ichiro IKEBE**

and Kazunori WATANABE***

Small ash emissions were frequently observed from a crater lake, in which the amount of water decreased

considerably, at Nakadake, Aso Volcano, southwestern Japan, between April and August 2005.

During this

period, major ash emitting events, which produced mostly white aggregated ash, occurred on April 14, June 10—

12, June 21 (4.2 tons) and July 25 (1.2 tons).

Ash emissions at the Nakadake crater in 2005 were classified as

three types: gentle release of white aggregated ash from fumaroles inside the crater lake (e.g. daytime of April 14,
June 10-12 and July 25); short (ca. 20 seconds) gas-and-ash emission through the crater lake (April 14 20: 41);

and emission of black ash from an almost dry vent (June 21).

All products from these ash emissions were

composed of fine-grained (<1mm) glass shards, crystals and lithic fragments, and contained neither lapilli nor

blocks.

Although the glass shards show varying degrees of crystallization and alteration, clear glass shards, which

appear fresh and are not altered, may be juvenile materials.
Key words: ash emission, clear glass shards, crater lake, Nakadake, Aso Volcano
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Records of earthquakes, tremor, temperature at the southern crater wall, rainfall, surface temperature and

size of Nakadake crater lake and weight of ash deposited at the crater rim. Data except for ash weight are

from the Japan Meteorological Agency (JMA).

Incandescent phenomena of crater bottom and southern

crater wall were observed by JMA and Aso Volcano Museum personnel.
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April 14

Fig. 2. Size variations of lake of the Ist crater, Nakadake Volcano, in 2005. Photographs taken from the

southwestern crater rim. Arrow in each photo shows the northwestern edge of the crater lake.
bottom is about 200 m across.

The crater
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Table 1. Major ash emission events at Nakadake 1st crater, Aso Volcano in 2005.
Event Duration Ash distribution Maximum ash  Eruptive mass ~ Characteristics of deposit
weight (g/m°) (ton)
April 14 daytime <9 hrs NE 3.5 km, SW 2 km 1.7 unknown Aggregated white silty ash
April 14 20:41 ca. 20 sec. NE 2.3 km >10.3 unknown Aggregated white to gray ash like
mud raindrops
June 10-12 <2 days <1km? 6.2 unknown Aggregated white silty ash
June 21 <2 hrs NNW 2.5 km, SSE 4.9 42 Ash including abundant black glassy
1.5 km particles
July 25 <16 hrs SW 4.6 km, NE 2 km 4.4 1.2 Aggregated white silty ash
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[6) H B OB IK 3 AT iiETd b, HifizHEs T
4 2 ko5 smTidiEsmr-7. LaL, KOH»5 0.8km
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14 Fi KD ESE MBI SR S N, 2 OBE» S 6 H
11 HF THMBIRIEOMIN GRS L Tw 5 GEMEXA
SLHEKILEGRE#RE ~ ¥ —, 2005d). L7hi-T, 62g/
m* 13E L 7oKIROHERESR E, 6 A 10 H~11 HOEH)
LAV d F5 &76@?%67 B EZ SN 5.

323 20057 A 25 HOXILKEH

2005 4£ 7 H 26 HOTMIFHA T3, 55 1 KOFPEHID
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1 mm



138 ERRER - i fi—AR « FL—E

Fig. 3.

ash deposited on a solar panel at site A. Scale in centimeters.

site MB. Scale in centimeters.
rim).

ZmDIRG % G AT KR35 Fe T IRp I i < A
Mo to kD BERbBIER SN, BEEAIKOE OIS A
T3.7g/m? PAREPEAIOHIL C Tl 4.4g/m> O J KL
JRAsHERE LTz (Fig. 1). L L, JEPEAIK O o1
D TOKILIKHERE & 13 0.5g/m?%, F/cHRIER OIS F
T3 0.8g/m? &> THY, pEAEMKTZE»SHENS &
KINKDOBIRERT 5 T E03bh > o, KM 3km
DEFH » AT bEREERS A EN TV 2HF
50, PRI 4.6 km Dith / FEAHE £ TAILIK D
NEZBWT 2 EBTE. UEOERER»S, Tok
LK IE K O SEEIE A EICEZ & 20 4E L TW0wb T &
HHA ST - 72 (Fig. 5).

7TH20 HURNICHAEGZEL/2DIETH20HTH 5
12, TOHBEAIIKIE T H 20 H~26 HORICHEH L
ftEFEZ oS, FHRY KLy 4 —Tld, TH
25 H 23 I 42 S keI 4~5 Sy 0 L b kS &
ZZ 5N BIREEIESBII S nCcw B CHFE « fih, 2005).

Photographs of the 2005 ash-fall deposits from the Nakadake crater.
aggregated ash adhered to a wood fence at the SW crater rim. Scale in centimeters.
(C) 14 April 20: 41 muddy ash deposited near
(D) 21 June 2005 black ash adhered to a plastic pole at site D (NW crater
Top cylinder is about 15 cm across.

(A) 14 April daytime white
(B) 25 July 2005 white

7o, BlgRLNEEAT CKOPESH 1km; S 1,142m) 12
B B[AIH 23 Kg~24 D A3t ~JbR T,  HuR
1$2.9~45m/s TH D, FAEHRPINDKIIKDO3H & X
{—#d 3. &51T, 7H25HIE 8 LI, Hibdi~Ib
JLHOEDSR T WS, TNHDHEENPS, 7H 26 HiC
MR s nic e kILkiE, 7 H 25 BiFER H % W IFERE
R SFERICHEH Lz b EHEES N2,

O KINIK DKL E SR (Fig. 5) AT HRE & EE &
DEAfR% Fig. 6 IInd. BoNcHNHEY 2 OEE
LHMEORGRAE 4 X €, SXEOEREERS L
fo. 1B, 2g/m? LI EOFHKIT > W, Fig. 6 D7 S
7 ET2g/m? & 1g/m? EfESERERES 1L KODB
BLZOMME (F0.01km») F THEE L THEEEZKD 7.
Fio, EHIR0lg/m F TEIHEONRE L, DEko
FER, BIKEIZ 12 F VRE SRS h.
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131°07' E

1°07' E

EXPLANATION

14 April daytime ash
m distinctly observed
O traceable

x not observed

14 April 20:41 ash

@ distinctly observed

Fig. 4. Distribution of the 14 April 2005 ash-fall deposits from the Nakadake crater.
topographic map of the Asosan district published by the Geographical Survey Institute.

13

32°54'N

32°53'N

Base map is 1: 25,000-scale
The crater camera of

the Aso Volcano Museum (AVM) was installed at the site A. AWS: Asosan Weather Station (JMA).

Longitude and latitude are shown as Tokyo Datum.
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131°07' E
W NI A =
il 25, 2005 ash  Smon
y %‘%.W[?(/‘:k g Istinctly observe
fo. . S\ e ot bl
ﬁ?ﬁ; 2 jﬁt@#/ o raceable

X not observed

Fig. 5.

Distribution of the 25 July 2005 ash from Nakadake crater.
of the Asosan district published by the Geographical Survey Institute.

Base map is 1: 50,000-scale topographic map
Broken lines indicate isopleths (g/m?).

AVM: Aso Volcano Museum. Longitude and latitude are shown as Tokyo Datum.

d = June 21, 2005
. \ ® July 25, 2005
Crater area

(ca.0.01 km?)

Weight (g/m2)

0 I I L
0 1 2 3 4

Area (km2)

Fig. 6. Relation between area (km?) and weight
(g/m?) of the 21 June and 25 July 2005 ash-fall
deposits from Nakadake crater.
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AT SN TRRINTIED - 70REE (B mm~10mm)
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K2 SJEE A~ L5km DL RN 7ol c b, AT
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7o 722 L, MMREOKRE S I3RAK 2mm ZETH - 72,

4 719 HFRoBHEEE TR, < oHEYshES 1
KO 546E 0.9 km [T Ol o — 7 = — K8
EREB 23T, JLH23km OF e — 7 = — [
BB & O 5 T Eh3bh - o (Fig. 4). O
AR, 4 B 15 B kaBEps b TiER T Wi hE & b
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131°07' E

Fig. 7. Distribution of the 21 June 2005 ash from
the Nakadake crater. Base map is a 1: 50,000-
scale topographic map of the Asosan district
published by the Geographical Survey Institute.
Broken lines indicate isopleths (g/m?).
tude and latitude are shown as Tokyo Datum.

Longi-

MIRVIHRCTH D, TNERA 5 LA - ToREERD /N
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B 5 &EMTEL.
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IKOMREIIE N VIR SHEES N A,

34 EEANUKREEHTIHRE

B) D4 7ITHMT 2HFRIE, 2005 FITid 6 H 21
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2005 45 6 H 22 H o BUtEH & < 13, JLiaFmic iz
b - THEMIRITA AT 2 KILKHDEES S (Fig. 7),
PEKZ OIS A T4.9¢g/m? PErEPERIOHIL C T 3.2
g/m’ FAPHMIOHIA D T4.2g/m> & W5 HERENA SN
7z (Fig. 1). F71z, dLELSHEAIOH<Y v N H —ElE
B CKEOR S 1km F2E) TH 0.2~1.4g/m* DK LKA
HEsnr.

6 A 17 HURTO KK IFEETE 1mm LD KRS
SICBHELMNEBELTWA LD TH - 723, 6 H 22 HICHE
sy a ek KR ofthic, Xtk T

Fig. 8.
northwestern margin of crater lake probably on
June 21, 2005. The photo taken from the SW
crater rim on June 24, 2005. The vent is about
15m across.

Photograph of a vent formed near the

G ER) BEOORIRNH 5 45 G KKK 1%
LD HND K DI - 1z (Fig. 3D).

KIOAH A5 0WHEIZIE, 6 A 21 A 17 BEI K OEIL~
JEPERIDIE & A EREHEE L 12E TR PR E BHESILAH
D (Fig. 8), Z T2 61 (P - 7B KUK 2
RINTE S M 20 (& & 10m PUF) 28T o
DN K T 2R3 St Bk LifiERTIC
X% 23 HoBHIEAIT b, KOBEILM O 3 [E UG
WCHESFL (80 15m) AR TBD, MEkicks b
D EfWran TV s (EREXKRE KILEGTEHR & ~
¥ —, 2005d). EESIE, OEKILAMEICL > TH
Crcdh, KOEDO—ERRERTINTTE /bR
OPHSMITTETVRL,

B[k L LA IS 880 5 6 H 21 H 17 B~ 19 o Jil []
BFEAERT, B 21~53m/s Th-7z. LEd->T
KA A 5 TRIKEHAEE S ki, Kk
KIgEOEL EALET 2L, WA %
X AN, Thize H 22 HichER S i KILRD
R (Fig. 7) EFML TV, ThODHEENDS, 6
H2 HclEERsh-2802mkkiE, 6 H21H 17
IRFEEIC I HY L 7o mTREMEA S = o SRl s 5.

DA N MTPES KK O HE EHIIX % Fig. 71
IRY. 4 ROLEEFEHSFHO IR & EEOBRI, Fig 6
DEBYTHB. COHMHIRED D DEE & HEDR
HE4XHICHY, SKEOEREESICIOFIEL
fo. 1B, 4g/m? LI EOIFHKITSOWTIE, Fig. 6 D7 S
7 ETag/m® & 2g/m? AFESERETESE 1L KODB
BLZOMME (7 0.01km») F T/ L TEEEZKD 7.
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Fig. 9. Grain-size histograms of the 2005 ash-fall deposits from Nakadake crater.

7, 02g/m? X0 EAEICBIL CREIEEIT- TV
V. PIEOFEOER, 20054 6 H 21 HOKILIIKDO#
Bl342 s vEEEE S 2

4. 2005 FE(CHEE LK ILRDE#

41 KR ORIERERR

2005 RIS L 7o kK o e 14y im & 2 BRIl e &
feb DIt >0T, REMr AL L 72, D17 - 708k
FHE, S A (FEREHIK O TERINS 117z 2005 454 H
14 HER DKL, His MB ALK 0.9km) (28 3
4 H 14 B 20 R 41 530 KK, HIFGAICEB T 5 6 H 10
H~12 HBLUEH 21 H, 7 H 25 HO ALK & His D
(VALK ) TRIE 7 8 H 7 H~20 Ho KL
JKTH 5. ETORBORIENTE L — 4 — [ RE
FAEREE (Malvern Mastersizer S) % W 78 ¥R 18
FrcoBAnHE OBEERER) cHEELL. o
ISR Fig. 9 1SR L7 EBD T, K77 7& btk
D /N—13 109 (1/1,024mm) DL RO % 4 X O#REIE %
XL T3,

747 (1) 20054 4 H 14 HER O KK, 2¢
(1/4mm) LI FORIF» 550, Yo k% ER B
74%) L, 6~T¢ (1/64~1/128mm) ICE— 7 % b,
FELELWFRON A LTV, 6 H10 H~12 HOH
kLRI, 4 A 14 RO KILIK & 13 FFERE D thdskr
BEAIRT (Mdg=6.3) 23, 3% 0y (Inman, 1952) (£ 2.3
EoRERSEN. 7 25 HOoHPEKILIKIE, 16 LI

ORI CTRELS N, 6~TplcE—2 24 5. 8 HTH~
20 HO [ @KLK IE Mdy 23 6.7 &SRS L 72 T
bR TH B (v MRS 16%, kRS 21%) 75, 4
H 14 HEMO KK EFEFRIC 6~T¢ lcE— 27 % b,
B AR O N E L TOTe,

547 (2) D4 H 14 H 20 K 41 550 kI LIK I [E H B
MO KK L O &R T (Mdy=5.5), 0,752.6 &%
PEKBEN, 7, 47 3) D6 H 21 HOEEAL
JKiE 1¢ (1/2mm) IR ORI F0 5750, 3~4¢ (1/8~1/
l6mm) ICE¥—7 Z &5, ik (Md,=4.5) » 405y
Frizcthcicbikicd b (ki 39%), £ — 2 ot
R &AL & Tl 273 0 BRI A A R L TV 5.

Plko &5z, FgRkilidiic 30T 2005 FIEH
L7oKIDIK 3y 2 2 &% 4, vv bz Lk
T BRI SE T dH - 1A, KK DEERIC & - ThE
ERMRICZRENED SN, HETE Ilmm DI NICEHE
L7cEER%ERd 4 H 14 HER, 7 H25H, 8 H7H~20
HoKILIKIZ 6~T¢p 12 —2 % &>, FIELELHRD
SHZELTEY, HEIEKA LW PR TH 5.
T, TROEHICES L b4 H 14 H 20141 50
KK EEK LK & O bR Tk O B O T H
5. S5, BaEEd 5 6 A 21 Ho kLK IiZ LR
KL WD, Wk odlanixkbE<, E— 7Rk T
KFRIS DA% LTW0 B,

42 KRIWROERINE

KILIK DRSS 200 & 0124 5 123, fRoGEamEs I
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Fig. 10. Polarizing microscope photographs of glass shards included in the 2005 ash-fall deposits from Nakadake

crater.
photos indicate clear glass shards.
ash-fall deposit. Bar of each photo is 0.1 mm.

X BBEEIT > 1o, BIEICHEH L 7 DIFRBEEHTIT -V
o EFEURETH 3. N5 DOREE 10 HEIFEE B
TIPS RIS ST OME (R RF v 154) T
A Ui 2 E5 U CRotiifgss N cBig L 55,
HRICEA LRl LicboTch b0

2V b DIE OffiR 7S F o K idbrEshcn s, L
2o T, R Th B DI 2~4p FEEDRX S DK
HUKKLF (KD 10~20% F2E) 125\ TTH 5.

Photographs A, D, G, J and M are representative of entire sample.
Broken circles denote black glassy particles included in the 21 June 2005

Arrows in the middle and right

R AR LR, WEno KK b ERIIE O K
oy, SESFAMEICEE b Lk, AE
Licah, #Ewh (RcREE>EG) ok s, =
Dt B Bt 5 2 i E £ T Wi (Fig.
10). #H o kLR 13 gtA£ﬁ03mnuT®
#4ff%éﬁ §ﬂ104mmﬁﬁ®%®§%m
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@ (Figs. 10B, 10C) &¥&jE L TV WL b D (Figs. 10E, 10
N) 23 - 1. 1z, SEVIRIFIC &9 2 548 HE D & B
15775 Z (Fig. 10K) ®NEBITfsmasECTwWad 45
2 (Fig. 10I) b8 5117z,

FHEFTRD 200 R LI EABE Lo & T A, #HrfiEins
H~iBmy s 20 a6E8IE 4 A 14 AEBOXKLIKT
% 11%, [FH 20 IKF 41 53 KILIIKTHY 16%, 6 H 10 H~
12 HKILIRTHI 9%, 6 H 21 HKILIRTH 12%, 7 H 25
HKILIRTH 14%, 8 H 7 H~20 HKILIKTH 3% T
bote. 2%, ®EDO8HTH~20 HAILIKZRRL
L&, WESEWRD SHETD N 5 2 OEIF 105% &
FIEEI CEIGTHD, 20% il VWb DTH - 72,

VWFNOKIIKIZBVWTS, FfHcRA 245520
KIS FB I SHBODO D TH - 72705, 6 H 21 HIC
M L 7o KILIKIC 3B 7 5 2GR T7AZ2E (3
29%) ITEIZ S N7 (Fig. 10L). OB L5 Y
RTINS DROMEERE2EA TS L b B0,
BB d 5V IEEERL Lo &3 S I s - 72 EEIR
ZRLTBO, B SHEEED N 5 2 & [ERRICHE
WCHA B, F7o, WIRERBAMSE N CcBliEd 5 &, 2K
FICEETHh Y, RIS H 5 EMNFEHTH 5.

5. & =
5-1 PEFAKUPEICEIFRSLEEYRDENGIER
B K LIRS 1 3R 5

B kL 12 3B W TR 2003 45 7 H 10 H & 2004 4
1 H 14 HokLii&®Ey (42 - fth, 2005) 1<5]&HE0T
2005 4 4 H~8 HtEIC 3 T o KR D HASEE T -
fz. Thoid, WIENLELE D AEET 2IRETO X
HIKMEH T b 243, 2005 HEDIEENTIRETS £ D DED)
120 D LRI THEENIT K I S KILFK OIEH 3385
ST E WD FREE « BRI &8 2003~2004 FE D7
B - bDTH -7/, TTTIF2005FEICHSN
fek D BEICB T 5510 D ENRD LRtk
LR R I > W TEE T 5.

2005 & 4 H~8 HEEIT 1 THA L 2o KILIKIEH 1,
HEREI OFEIRP B TR S h i BHIEEDEV D S
(1) B E D ICEDL NS LA S BHE L otk LIk
ZRPPICHEHT 2 8%, Q) KIWKIREL O OHT AN
KM (20 FORERED) Wi & 0 2B & > CHEHT 5
BE, (3) KIEDHE L 728 R S h 7B FLhe
o BE KK AT 28R D 3 21c KT 5 2 LmT
x5,

47 (1) OHRTH 5535, 2005 HITH T - 72 K LK
HiFEAEThICEENS, OIS, Bi2E 0 o8,
92 Bl E THUD L2 EE D 2005 4 4 H 14 HOBRIC,

1AE3 » 30 I KON D KINK DI HI A D 5 1
tz. TNLIRTOENC BB E 0 0d IEEEAT 51
DIT, KOED 5D H ZAEHSIHI STV EEZS
Nna. Lrl, GEFOKEDORMDICLD, KOED»S
HADBHES NPT WVIREEICE - cDTH A 5. 12,
HHIEEE 1 KO TRAKIEF OERILICEVEI £ b D
FEM L5 U CHRBEDBEANTTS - 1FER, KAENICES
ZENEEIN TV S (fig « fth, 1987). 2005 FicHB W
THEHKLEVEDHLZDOEOBH L V= I~ LFIC
ERL TV aReEsH D, HIRD 5O A ZFESHEIN
LTl b e Fliansd, 2 0GB E KE
ORITINA T, BrEEicBbN BRI LItV TH
2 DFTEDS—IFHNTHEIN L 72 200, KILPKEHITE -
LD EHEEI NS, X oI, KEWHDLIERZED
WTIEE S m RE O TEHBISR & IERICRHEL T
B, TOMANERE &EHICEO EMND, KOG
ETAEOIC o7, 29 LktibE KRS
13, Zotk 6 A~8 AtAICHE I RAEL, 6 H1I0H~
2APTH2BRRENBARY THD, £LITT
H25HIE, AHEOA ~v FT12 b Y EEDOKIL
KBS iz, Ty A4 7o KIIRER IS £ DI
BONIELILD SRR KIK & A 2DV DRSS H &
NaHPRTH 570, WEHYIE®RET 2 (2) © (3) OH
RIT K BHEREYI &L 0 BHRL (v v b LT OS5 84~
97% % 5w %) THEREIKS LV, Th S ORIk
Almm P FORE S ICBEL CHIHERL, ABEE
TEENEMTH B, B E D ORISR HEE
ZHrLwrEB3InEchbEShTBY (i -
ftl, 1987), 2005 4 & HFMREH (7 H LA 78 SickeEmiic
L B3EE T 0 BOMINSED SN, BhrTH 9 H A
DEMITED B Z O EOWINEE L QEH» S 7EHIA~
ZAb; Fig. ), ThLIFE (572 % 0 & 6~8 ZITHERS), <
DA 7TOKIIKEHRER B s N -7, 8 H
1275 o TRIKFR O Boan i Bfs s 2R ro&HaE
MWD LT ERER T 0 ENRD LIV T & kLiE
Fz0bOOEE(LERE L TWAH, B72% 0 KED
Hin OKEO EF) 12k v KOED 50 47 ZIE ST
S N rlEEER S 5. o0, TOIA TDKILK
HHHAR IS FE 0 ORICKRESEEEZTITLEHD
EEZOLNS.

(2) DR 2005 4F 4 H 14 H 20 [ 41 5510 FE L 72
boT, W KLEMEIZ Y, SRTICE > THRIE
DORERBTWBEHEEZ SNTVS FEIIERZRE K
LIS E >~ & —, 2005b 75 &), Z DI IZ 2003 4 7
H10 H$ 2004 1 H 14 HD A X+ (&4 « fih, 2005)
LlEtkOBIRTH Y, KiEdhE FA L&k LR E
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DDH AR EEEENCEIEE 0 2R & - THEH L.
BHRpLEZONS. 414 H 2041 53D 4 x> bk
I MY b VIR EHEE S N, I SO
KX 75 2003 452 2004 FED A N> b TIE30~40 b v D
KIWKDSRHENT WS, 7272, WFhoA4 Ny b HIE
ANEEY SN, 1992 HELHITHEA L 7z b rs 0 4515+
WO BIS iR BB b a8 K L e tEa%,  1993)
FREL-TOVS, LaL, 4 314 H 20841 i Fe4
L7BigE, WA KILERE 2 > Th B T &
WWHA B H 5 2% 16% 12 (2005 £ TIK) & C
L Lins, M OFKEET/NIEISIER (=7 <K
RRUBF) Ml - 2nlfeEd & 5. EHYIRK L
mm B E TORTA2EATOTEIKDBENC E, &5
IO NN —AEIC RO 2 &b, DA XY

FOSERICGERT 2D THH T EEREBLTVS, T
OHR TR, BIXE0» 5 I ER BT =ZHRIIT K ILIK
MEZEOKEEDICHHEEINS 72D, BEHYIERAK 1
cm FREEICEHE LU CIERVIR (Hf~IKE) Wf% T LR
Lic. 2DT &, FARkDBREEZ 55 200347 H
2004 4 1 H O KLIKIEHE (=4 - fth, 2005) T &89
SNTWVS.,

(3) DHRIZ, 20054 T 6 H21 HIcHE—ED SN
7o, GIEE D EDTNICEET BIRE G 1ED T, K
CRDE & A EFE L cf s cEsiLsElkan, o
r oMK E & BTk S e T &8, fho s
4 7OHRERIRELEB ->TVE, 2D KLIKIEBRE
FNCERDH 2 E@mAR L TED, W91 XOR 1
40% % b5, 2005 FEDMEHIYI TR AL TH b, W
VIElZ 42 b VIRETH - 2. thBITB T 2 b FHT
IIEERER LSS £ 0 D 5 L 3I1E & A STV IREE
TOIKEKTH Y, FilRlOIEFRSIEERY (1989~1990
) 1T HFEITED 517 (Ono et al., 1995; /NEF « fil,
1995). 1989 4£ 8 F 23 H 75 LIl L 7 Bk LR D
fR1Z 2005 4E 6 H 21 HOREAEK K EFELIL TW /e, F
to, KOKRDE & A T L 7280 TRk S i KL
SIFEFRANCRBBKNKEEH T 2L 0 EHn 64T
b, (3) DEZR T EORENSIEBE TH 5 IKIEK
WKWitWbDTHEEEZOND. T LIBERMELE
D ISFERITIEAT BRI » TWA T &1, HETC
NETHESNTOEBVWEETH 5.

7, (1) & Q) OBHRITL > THEH L 22 KK
BPTE R, WIN b AREYE O JREEATE I TV
2003 4£ 7 A 10 HO KK (2 ¢ fth, 2004) & K <UT
BO, Ao B 7S 2B 108%aEsnsd v
DD B, TS DFREICHA B4 5 RERTE,
Hiilol O FEF S EEIF T &H 5 1989~1990 FFLE 78 &Il

H L 7o KIS K ORISR L, Al oK OAAA~
aShikboThsraetbb 2. LrL, KOEDOKE
A T RIEE T pH 23 —0.7~0.8 &\ 5 BRI B 72
F CKIR - Ath, 2003) @b TWIIETTEL, K
A 2 DB ZF T, COLIBBETCS
W, 104D EOR, KILIKANE & A EEEETHAE

L& idEzic v, B -« fth (2004) OF5fGH51E
LWwEdz s, hiFicsir 3 2005 FEOMEH & 2003 4 7
H®20044F1 B EERIC~ 7 < AEEHS T2 50T
H - AR EZ SN B,

77 9% b oAV TE, EHYO
RS &R 1T & B %E (Walker, 1973, 1980; Wright
et al, 1980) 5L < L HNTWVW A, —IIC, TN
IAREYE D KEB % 50 BN RSN 5 T &8
2w, Lhrl, TohEDAMCEYESETERIEEA
ERESN TV VY, KHTROTE S BEIC K
B8 AHWT, HET 2005 Ficd SNt kLK H
BIR & KN AT] & BE3IRE MRET L 72, 2005 I
H L ZoKIDRIBE L T3, IR Y EUE RKEED 1/
100 OEBEMPHOHE) Offiidbhr 530, o
DERE I I~19km* FRETH 5 T EHIIL TV S
F o, T BV TERIE o KIKEREHE TR T 1
mm VL NOR 15618 56DTH-7-DT, HMEE (x
KIEED 1/10 OIS TD 1mm LLFOEE) 13 100% 12
1%, LichioT, TORFD A 77 5 LTldk LR
27 ey b &N, 2005 FE O KILIKEHEIR 13 2003 £ 7
H #2004 45 1 H O KILIKIEH (=48 « fth, 2005) & [FIRR
12, Ay 2 A REKIKSEN5E, 2y = 4 REK
S, HEHEPITlE C 2R LREE < 7 < OIEK
LENTHY (Walker, 1973), —RHTIC~ 7 < IKFESKIE
K E[EFETHHDN TS (Cas and Wright, 1987, p. 156—
158). 9 Lrcmpkaiis, drimaofbyfink (KlE~
YRAEEZLNE) ®, 2005 FEOKIIKEHAE72 £ 0 IR
RETIEC - 2 2 & A MAT 2 0ICEER LV, L L
Mo, <7< EIKOBEMMBFEERITH T - 7enE D hic-o
W, KILA S ZDEREEFE L Difd 218 &, 4tk
S 5ICHREIDBHNETH 5.

52 MEBKILUPEICSISZEARERESE

INFET, KJGTIC X BERK LT E O KL,
(1) B U7l (2) KK A SRR 3 (Fhi; I
BTG 7.3~16.7 X 10*m?)  LI_E A R 2 & L 72
I, (3) B 2 (REPRASHH S iz b s B TR LI EOEIR
IR L 720, (4) KON THfE L THEEADS DS B,
F o EKOBICE AN E L 72 dH 2 Wiz 7o e ah
T/ (REIEXSGRE, 2002, p.38). Ll, ST
132005 4E 5 H 10 HICH L W KELE A #EA R L, BA
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SEOKINTEHYT 5 E2NEF L GERT, 2005).
Z O L WIEKGRERIE T Koz > v TR, K
L & 00 S/ NI b D F THEA TH 505, B
DI S AR 2 & KA L < (3 s BHEERT 42 100~300 m
DOFHAZHET OEEKE L CHLERdT 5] E0WHHDT
b5, HEH 1 KOOGS, thid ok % TOERE
13 200~250m FEIE & 5 729, f & i ERYAs k0
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EENTWZ 200347 H 10 H& 200441 H 14 HOB
2% 02 o OKILIKMEH (=43 « fth, 2005) & “BEKT
NEEFHEI NI
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fo. EHODWHMTIHEE LR TR, 6 AL
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RLTHD (Fig. 3B), 4 H 14 HEM D KILIFK (Fig. 3A)
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SHBEDA NV T, 4 H4HEMED BZED
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Z D% 6 H~8 HHIZ I THE £ v moil/DHn) id
Fix, KOETRFREHR 6D 5N, KON
KR S stz BhTd, 6 H10H~12H, 6 f
21 H (EH#E42 b)), 7TH25H (1.2 k) icide
P WKILIK DI AR S i,

2005 & 4 H~8 F iz i THAE L 7o KILIKE H 1,
(1) B2 % D NOES ALY & BHE L 2 At kLK 2 FE
M 28R, ) KIWKIE T O O A7 278 T < Falkf
R 0 BIEED) 1Bk 0 2R S - T 28R
3) KOEDHZIER U 723 1Tk S NS FL & B
KK ZE T 28R 0 3 i kBllahi, chb3 -
OHZIT & > THEH L 7oKILIKIE, Wb B B
75 AT ADE (9~16%) SATWAS C EMHEHT
»H - 1.

PR K LT 1T B 1 5 2005 =0 K LKIEH 1, #7
FOBNI~4EEFD LR TRELEZBDTH -
7o, T LIcHIRDS, 5710 F 0 BERITHAR Lo
EHEEDEI IR EDONEE, SBIFELIHELE
PN SEWEEZ 5.

Eil [

Wit 23 Lo &3 2 RRFFOBM T — 5 3ANIE &
D 5 ETHOANATR TS - 7o, [Tk LT
CHIE) o MRS & AR AR Z BB [E 1T
SHTOREL BEBHEITICT - 72, BHEXGRE K
INEERL « 1R v 7 — Chlkp) OIS IESRKA S 3K
SO IC O W T THUR W ISV e, FURRRF KL
Fk vy — OHBREIHIR, HIOEK, HEEZRER
R LEYIEE O FNEHALRIC L, PEICH T 2 HIID
FEEPRILIC D WTRUMCEER L T vz, Pafdgil b
AR 4R oA REKICEFIEOMEHZ 35 - T
72727z, Northern Arizona University @ Nancy Riggs
RITREXOKME LTV 2 Wi, CADEBELERE
I FEROMEIC b - THEL CERE VLV,
PIbod 2 icitih bE# W LE T

51 A X Bt

Cas, R.A.F. and Wright, J.V. (1987) Volcanic Successions,
Modern and Ancient. Chapman and Hall, London, 528p.
FRTSIER « TRIHEE « RAI (D) (1987) B dki LS 1



[l EE K LIFE IS 381 B 2005 4E 0 K LiEE) & 15 ) 147

KITESEB 0 IKRLDRITE (1980-1984). BATEIEH, 50, 15—
22.

BHEXKZRE (2002) JUNHTE O KL, BREEXSR
HF, 57, 240p.

ERE X ARG KILERER € ~ & — (2005a) F#k L
(2004 FEAHD. KB B R F R Gk 16 H D 7E
B), 19p.

BIEXSRE KIERER 2 ~ & — (2005b) Pk
KlpEB R E R CPRK 1744 H), 8p.

EHEX SR E KILESE#RE ~ ¥ — (2005¢) flgRiL
KilmEBEfEsE R CERk 17454 H 15 H), 2p.

TR E X KRB KIERTE#R 2 >~ & — (2005d) kL.
KiliEsfgaeakl CEak 17426 A), 7p.

EHAEX ARG KNERERE ~ 5 — (2006) Bk L
(2005 AR, KITE B RS E R CRK 17 0 iE
), 21p.

B « HoTiA « FHEE =« Il < o {dh—ER
(2004) Faf ik K LR 2003 45 7 A 10 H KK o 2k
LI 5 2 OIERERIF B L2k & = ol kil
WK T RLEFS 228, 86, 112-117.

Inman, D.L. (1952) Measures of describing the size distri-
bution of sediments. J. Sediment. Petrol., 22, 125-145.
SRT (2004) HA D K L7EEEN. (2003 4 11 A ~12

H). kili, 49, 45-50.

SRIT R (2005) HAEKILFRE (55 3 i), 635p.

SERIT (2005) B K OFEERILEEIC > W T, BEK A &, 4p

LB RS FEA bR K IR T E R (1993) B k1L o #
AT DTEE) (1992.6-1993.2). KILME K FHEEAE S,

55, 26—41.

BEigE R« il ih—ap « E—7E (2005) PR KILHE
T20034E7 H 10 HE 2004 451 H 14 HICkE S - 72
EE D oD KUIKIEH, Kili, 50, 227-241.

RIR(EZ « HRIEH « ISEHKR « TH X« FHAR # -
MM « S fE - UH 3% - Aa—i - BB
(2003) P kLD K] T D | O HiER bk
B JUNKFHEL - KILPFTEERE, 12, 62-65.

Ono, K., Watanabe, K., Hoshizumi, H. and Ikebe, S.
(1995) Ash eruption of the Naka-dake crater, Aso volca-
no, southwestern Japan. J. Volcanol. Geotherm. Res., 66,
137-148.

INEPSRE] o T e RARIER o S TR« i) AR
(1995) P K L D IR K & = OB HIY). KL,
40, 133-151.

BRI « FH)I 1E < HF ERZ (2005) Bk K ILHR R O
Bt o K ILTEB)I > WV T BHAKIIS 2005 FERKE
REHETRRE, 59.

Walker, G.P.L. (1973) Explosive volcanic eruptions—a
new classification scheme. Geologische Rundschau, 62,
431-446.

Walker, G.P.L. (1980) The Taupo pumice: products of the
most powerful known (ultra-plinian) eruption? J.
Volcanol. Geotherm. Res., 8, 69-94.

Wright, J.V., Smith, A.L. and Self, S. (1980) A working
terminology of pyroclastic deposits. J. Volcanol. Geotherm.
Res., 8, 315-336.

(GRERTE JIEHE0



