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Abstract : Volcanic ash fall distributions of four initial-stage 2000 eruptions at Usu Volcano were made. Total
weight of each eruption was estimated from isopleth maps. The main axis direction for the largest eruption
from 13:07 March 31 was N65°E - N30°E. The ash fall distributed more than 50 km from the vent. The total
weight was 124,000 ton. The main axis direction for eruptions from 12:00 April 1 to 12:00 April 2 was N145°E.
The ash fall distributed more than 25 km from the vent. The total weight was 21,000 ton. The main axis
direction for a small eruption at 14:00-14:10 April 2 was N110°E. The total weight was 450 ton. The main axis
direction for an eruption from 16:00 to 18:00 April 4 was N10°W - N§°E. The ash fall distributed more than 30
km from the vent. The total weight was 49,000 ton. Depositional features of the March 31 deposit were inves-
tigated near the vent area. Phreatic eruptions and their deposits at the N-B and K-B Craters were described.
Ash deposits at Toyako Spa area were also described.
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Fig.1 Volcanic ash fall distribution by the 13:07- March 31, 2000 eruption. A broad outer line indicates distribution limit of the
ash fall deposit. Contours within the broad line indicate isopleth lines (g/m?. Small circles in the map show ground survey
points. Numbers beside the circles indicate ash sample weight per unit area (g/m? in dry condition. "Tr" indicates survey
point with a small amount of ash fall deposit (<1g/m?."X" indicates survey point without ash fall deposit. 1:200,000-scale
topographic maps "Muroran", "Iwanai", "Sapporo", and "Tomakomai" published by the GSI were used.
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Fig. 2 Volcanic ash fall distribution by eruptions from 12:
00 April 1 to 12:00 April 2, 2000. A broad outer line indi-
cates distribution limit of the ash fall deposit. Contours
within the broad line indicateisopleth lines (g/m?). Small
circles in the map show ground survey points. Numbers
beside the circles indicate ash sample weight per unit
area (g/m?) in dry condition. "Tr" indicates survey point
with a small amount of ash fall deposit (<1g/m?. 1:
200,000-scale topographic maps "Muroran" and
"Tomakomai" published by the GSI were used.
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Fig. 3 Volcanic ash fall distribution by an eruption at 14:
00-14:10 April 2, 2000. A broad outer line indicates distri-
bution limit of the ash fall deposit. Contours within the
broad line indicate isopleth lines (g/m?). A small circle
in the map show a ground survey point. A number be-
side the circle indicates ash sample weight per unit area
(g/m) in dry condition. "X" indicates survey point with-
out ash fall deposit. 1:200,000-scale topographic maps
"Muroran" and "Tomakomai" published by the GSI were
used.
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Fig.4 Volcanic ash fall distribution by the 16:00-18:00 April 4, 2000 eruption. A broad outer line indi-
cates distribution limit of the ash fall deposit. Contours within the broad line indicate isopleth lines
(g/m?). Small circles in the map show ground survey points. Numbers beside the circles indicate ash
sample weight per unit area (g/m? in dry condition. "Tr" indicates survey point with a small amount
of ash fall deposit (<1g/m?."X" indicates survey point without ash fall deposit. 1:200,000-scale topo-
graphic maps "Muroran", "Iwanai", "Sapporo", and "Tomakomai" published by the GSI were used.
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Fig.5 Relation between area (m®) and weight (kg/m?) of
each ash fall isopleth for the 13:07- March 31, 2000 erup-
tion. Approximation lines were determined using the
method of least squares. The approximation lines were
divided at 64, 256, and 16384 g/m’ values. The total ash
fall weight was calculated by integration of the approxi-
mation lines in each segment. Ash fall deposit thickness
near the source area (10'm?) was estimated as 1m.
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Usu 2000 Eruption Ash Weight Calculation (kg)
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Fig.6 Equations to calculate weight of the ash fall deposit
by the 13:07-March 31, 2000 eruption. Mathematica was
used for calculation. Slope and intercept values of four
approximation lines were used.
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Fig. 7 Relation between area (m®) and weight (kg/m?) of
each ash fall isopleth by eruptions from 12:00 April 1 to
12:00 April 2, 2000. Approximation lines were determined
using the method of least squares. The approximation
lines were divided at 64g/m’ value. The total ash fall
weight was calculated by integration of the approxima-
tion lines in each segment. The ash fall deposit thick-
ness near the source area (10'm®) was estimated as 20cm.
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14:00-14:10 April 2, 2000
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Fig. 8 Relation between area (m® and weight (kg/m?) of
each ash fall isopleth for an eruption at 14:00-14:10 April
2, 2000. An approximation line was determined using
the method of least squares. The total ash fall weight
was calculated by integration of the approximation line.
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Fig.9 Relation between area (m°) and weight (kg/m?) of
each ash fall isopleth for the 16:00-18:00 April 4, 2000
eruption. Approximation lines were determined using
the method of least squares. Approximation lines were
divided at 64g/m’ value. The total ash fall weight was
calculated by integration of the approximation lines in
each segment.
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Fig. 10 Eruption craters and survey
points (S1-S8) at the western foot of
Nishiyama Volcano, the northwest-
ern part of Kompirayama Volcano,
and Toyako-Spa area. N1-3 craters
were formed by the 13:07- March 31,
2000 eruption. N-B crater is the ac-
tive crater at the western foot of
Nishiyama Volcano. K-A and K-B cra-
ters are active craters at the north-
western part of the Kompirayama
Volcano. A 1:5,000-scale Mt. Usu
2000 eruption topographic map pub-
lished by the GSI (C-1-NO.284; XI-
PF31) was used.
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Fig. 11 Situations near the source crater area. (a) A phreatic eruption plume inside the N-B crater (taken on June 22, 2000 at
the S7 point). (b) A phreatic eruption plume inside the K-B crater (taken on Aug. 23, 2000 at the S3 point). Numerous blocks
(<30cm) and cemented mud pieces were ejected. (c) A 1Im-thick phreatomagmatic eruption deposit derived from the 13:07-
March 31, 2000 eruption (taken on Aug. 24, 2000 at the S8 point). (d) Deposit near the N-B crater (taken on Aug. 24, 2000

at the S6 point).
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Fig. 12 Ash fall deposits. (a) The 13:07 - March 31 ash fall deposit on a roof at the S3 point(taken on Aug. 23, 2000). (b) The
13:07 - March 31 ash fall deposit on a road at the S3 point(taken on Aug. 23, 2000). (c) Ash fall deposits at the S1 point. The
lower 0.7cm-thick light gray ash fall deposit was derived from the 13:07- March 31, 2000 eruption (taken on July 6, 2000).
(d) Ash fall deposits on a car roof at the S2 point. The lower 0.9cm-thick light-colored ash layer was derived from the 13:07-

March 31, 2000 eruption.

B0, K2 5FE500m O #iPH N T3, 224k S [ 2
Z W7z KRS EERN7T0m O/ NI DIE G A HD
NN O KIS A I 2 3 K5
12 EA STz EEK10cm L T OB [E 5L 724
EBEBEmM~20mDEIETKE LIFoh T2 (511b
[X) . B i, B 10em Bl T 0 P B X 7= 1 0 &l 4
LD 720, K& S BICHEATOZ, B
L ERDENSEY i VL JBTTE W, ZOHE
FEPNE  FEN D b EIZHUC IR Z D DN T JER IS &
IZKVWRITH 572,

5.3 N1-3KOFZXN3A31AHEBYDIRR
#11cX3 3 H31 H 13074 ~ DI kI & B HEFREYI D
BHEBEETHS. ZOZEEIZ, N1-3 AL DILI0mD /K

CIOREZFE L T05 GE10XI O S8HET) . HER O
13,8 H23H E24 HICEE, BIK, FH , WA 217 -72. Z
DOFBIETIZESNImDIASIH OHEREMAZEHL T
5. HE RO M2k, FA2SEX60cmD Usu-b X — 2
H— UHEREP (16634) , JEX2cmé& 3cmD ik A LK %
FRET 59 —DUHERY , JEX20cm D SCEELE (block-
and-ash flow) HEf&4 (18224F-) , JE X2cm~10cm D 58
OWHEERE JEX3cmD HEAFEHL T 5 (HRIEH,,
1981).

SH3IHD v 7' v KAEXURFE - KD HER WS | R
0.5cm~9cm®D LD fEH 650 | R FEiZ Ml ic 24§
5. {5 BOIET RN~ LA X H U LIk
~V UM AZOR T 5% 5. AR FELem D FHTLE D
(KRB ARG EED. 72, lHEL2ecmll FOR

—177—



WHEHMENRE 20014 528 F4/5%

LB I BB RE A L. E512, B 10cm
~30cm P2 O KL A i I LA © TR ANERE 5
. 3A31H DU O LAICIE 47 EmBBED | BEE
2cm~19cm® FLHR )RR 2 W8 A 8 > T 5. 3H31
HOHEREMIZ DWW T BUE, KT8 Z &R LR R,
B O RS, RER DAL F R 2 E & 3 i b TH D |, 7
OEXIFHHERETE2TETHS.

5.4 REIRDIRR

F12alX, F12bXNIE , N1-3K 1156 750m Bt 72 1 sl
(ZE10X D Salth i) TOREIKDIRMTHS. 22T, Jg
JE7cm~10cm®D3H31H OHERW A RS 7. HEFEW
i, 7Y~ Kb A X OWEIR OB T 25255, HERt
P2z B lem TOHBEAEAEEh T,

H12cX, 55 12dX& , 7 H 6 H =5 H & 8 7 vh Y il 22 fir
D = AT - 72 WF MR TOBMEAT ORI
REIKOIRM TH 5. H12cK DB HEIL 10X DSt
RO B B i O 8 TH L 2z i FEBIC, B )R0.7cm D
FLRIRD ~ S L A X DK 255 503 H 31 H HER
YR sN=. ZO3A31H OHEREWIZIZ6mmEL TOH
BOBRANEEFNR TN, 20 EAIZiE  BIE2.8cmdD
Wb~ b AT OB, I LEHIZE 1. 7cm D i
MR~ L b A X DGR HEREL Tz, B D2)E
13, FIZK-AKORK-BAED 6 OMEHYITH 5] gEVEN
BV 7THOREBEOBRIZIZ  KAKORK-BA I 5134
RERIDRE KLLKD& > T a0 R ZZ K> TE KA 25
700m AN 7= TS I A GE L Tl <L, MiED
B DR TEBIRETH 5 7=,

F12dXOEEIZ | 510X D S20D H k5 120 ki 5 5 Ji%
BLTh-o7=RHEDORBUCHEREL 72 KK DR T B
5. 2Z2TY, TERIZBIR0.9cmD ki~ L b3 4 2D
SH3IHOABGOREA RN, 20 LMz, E)E
1.3cmD MR b~ Wb A T OB HY I LEIZE
JE2.0cmD MR~ L4 ZDJEAHEREL Tuviz. Z
NoDEEK-AKDRK-BKOANS DU THEEE %
bhd. 72 EERIBIIZEE Imm O MR~ 2 L b
AZOREHA RSN, ZHF3ASIH OEAZ LMD
FOWESE D BN DR 25 > 72 BB (1305757 ~ 1043 E)
DFEIKTHBAIBEMED E,

6. £&O

(1) R ABAED20004-3 F 31 H 130575 ~ 1685 EHD < &
7 RZEGIRIEC K BFE K5 Al ,N65° E~N30°ED
FanFEThn FEIKEIZ124,000b TH-7=.

@) 4A1H 12 ~4 A2 H 120 D[ O K1 K DR IK 5y
il ,N145°ED 2 EliThH b, Bk E1321,0000
VTHhoT,

(3) 4 A2 A 148 ~141£10%5 /N KA K BFEIK 3 AT

N110°ED SR F i THh  FEIK 8134500 TH >
7z,

(4) 4 H4H 1605~ 18IF DM AIZ X BRI /3 i, N10°W
~NS°ED A Efi TH0 , FEIXKFI%49,000h T
Holz.

(5) BIKAAK DS B 50%L, EOTHiIRE%E ¥ %, 64g/m?
DFE R IO FME D FEIK D [ K B IS ARFE K 7 D
$920% L0 T E Y, 64g/m2OE HE A LD E A
D FIE DR IR 23R FE K = D FI80%LL % 5.

(6) 1IEED A D5 HRGEI D 7 — 2 206 KRR £ TH
PR CTHEMU 72 38R R /)N - 5 KRl & 75 535
AHHO, KILERE TOHERMIORIEH AL, KD IE
iRl EEH T2 L CHEETHS.

(7) VI ON-BAIT, S ek L AEVE B O K-BAK 1
D KELIRRHER T HEE S - EE L 7
REEGL EHADBENHERM TH 7.

(8) VHILPHEEDONL-3 K165 Tid , 3 H31H DAz &
ML ImD ~ 7~ KZES IR HERE I B S N, 2%
JE13)EX0.5cm~9em D RK D~ > L+ MR )~
NS AZOIED» S, B cmPL T O [ G
FRB10cml FOME A &,

(9) THFRBIR AT T B X0.7cm~0.9cm D [ Gk A
EFEUIH3IHORERIKA RS, 20 FIZ)E S Kem
DD KINIKE R RSN 7=,

BEE A THOWZRRIKE T RIE 19969 0 AL i
B o 5 DWE K D BRI AL K K Be B 2 F 22 B
724 (4 IE) O EHEM R+ (B 44 vyaryysy
M ABARLZHETHD, ZOBDOERIZL > THAED
SO -7 ZTITRHL TR OREEERL 20,
IS Y S TE FEE O — AT, K H SE0E %
B, REE SBGETER PIRE -KEIroe
52 24 p oD b BT 3 A T AL E KR O & BEER—PEER
B, b =R R GRS L g LA
&35 Mg D HVEL A AR O WA SR F — LD 4
Ac i K27 |, G 8 N B2 T O A BR L KRR A B
HPED S 23S FLE AT TREB MR A7 &
7z, L E R OB SAEPZ L T EEBIICIE A
BRI ABHPEO LD IO HEL TAE B MERIZE -
7o EEHOSBALUEE KPR T 5 AV N =13 W 7k%
B LU CCER AR AT e B Al B 5 (Re i i 28 (e i 2 3
4512800001, AFzef & #H WH 54 AR 22 CALE
512640461, PR AEE T B PR 12490
W T A2 EFZE [ b 3 B kN B 4 B 0Fe | (fifF
2REH W 5L) L 22 KK R A E K
P BF e BHE B IR R O SRR IR K ks X OV A 75 2
BRIME->THEHW, E22 Wl AE LIc k3T VML,
KX #WETEIATRERN TH 7. ZTITRL T
W& 5.

—178—



AERAIL20004F-1E K DRI &K EBREEE ORDE (FH - 1E4)

X &

TR — - it — - EHERG - SR Il 58 ATk
VSRR R CRRET NTBIAEA - LLOCFIA - R B
FARFEZ (2001) A EEA L2000 K D1 LAZE S -
BN HBOZEN B XA R FTAMNI K BI08E Pk
ORBUHE F-. HFHHFH 52, 155 - 166. (RFFHES)

ROt /it W0E 2 - P12 8 (2000)
BHETRAZABRLO KGNS MEBRE ORER
FIZEAL. HACKILS 2R TR 2 PR, 170.

Hayakawa Y. (1985) Pyroclastic geology of Towada Volcano.
Bull. Earthq. Res. Inst., 60, 507 - 592.

JAME E-HBE - JURIERA - FHREE - I EA - RS
S LTEEIA - AT ZE (2000) K2 206 A= BRI
20004FME KIZ Fo ) DA E). H AR KA 2 TFERS
Al TRt 47,

ACE T AL (2000) A BRILIMET K AL E B AL RS AL
% , 64p.

REZET-RK -GN ANG B RSEZ -l - S IREE - $aR
- B A BRI E 27 )L — 7 (2000) A AKX IS T

i R 181,

PR vh-WE 5h-8rey BL(1988) FEkill  ZoZe@) e K
. LA KA T T 2, KL, 258 p.

Katsui Y., Komuro, H. and Uda T. (1985) Development of
faults and growth of Usu-shinzan cryptodome in 1977-
1982 at Usu Volcano, northern Japan. Jour. Fac. Sci.
Hokkaido Univ. Ser. IV, 21, 3, 339 - 362.

JUAREA (2000) 3 - 200043 H 31 H A BRILME A, HEUHE
106, VII-VIIL.

NGB - R - B - R A BLNP g o L — 7
(2000) 20004F-3 A31 HABRLIME A, HVE = 2 — 2 ,548,1
-2.

PR — - HEA - A e — - v = R R S
it - A S (2000) A EELLI2000F- W A PESVE LLIEED
AL E) ., HAR KIS 2R R 25 T Rt 45.

W 5A-#% 3% - KEEAE (2000) 2000445 BRILFEKIZE S
TRIZN Iz, HAKILSA 2R 23 T Rase | 22.

Y S8 SFRRLVEHE - - RS- - ek 2k (1997) LB, 5
JE KL DF6500cal yr BPOWE K, K1l 42,393 - 402,

RREDE - PUARAR— - JEIFNBH - =8RG = - J R - - = S
18 PRI — - ERE AT (2000) YedIFRIC KA HEER AL
20004F-NE K D ILIAZE BT, B A K2R 25
YRS 160.

v R AR ST e - B FHITELS - A T (198 D) B KL
HEIXL. KL X2, B A

SRR - VRN - A e - st EINE (2000) 22 R ELELIC
KBEERAILITGEE20004F- K IR O LLHAZE B AT . H
RKIF SR TR, 49.

i SE - THEA - LLOCRIA -SSRV A - R
H- SRS - 7 aEda] - B R - ALk
SRR (2001) 45 BR20004F-WE K OMERITE i E 28 L3R (4
H6H-13H) . R 52, 199 - 206. (ARFiHS)

FHIEHE - PIRIE— (2000) L& 2 ric 50 2 FEkL
20004EME KA DR IS GER) . B = 2 — A 551,11 19,

TG IR Bl SRR (e AT - TR

- TR MR A A TR USRS A - R AL
18 (1997) 1996411 H MR 58 1 OWEK (2) - —F&IK D53 AR
TERE IR, B o ot — e 2 Bl 23 19974 A TRl K
2T R, 801.

FHER - PIDEIA- AR Z: - AL 7E— - AP -5
M- RRHRC M A BRI KER
X (1999) AL 3 B 1:19984F-10 F 25 H 0> /]\iE K . 1999
IR R B 2 A RIR 2 PRI, Vd-PO14.

FHIEG - VRS — - PIR —- SAE - 1 8- PR
HH - iR o« JRUFLERESF (2000) A 2R 111200041 K DL
REEB) - AR FTANC KB RO Z BB, HAK
L 2R A PR sE , 161,

BUETHAS - B HRRIA - SR IR - 1LITC ) (2000) A
BEXIL20004FE K OARBINE . HARKIIZESTRS
A T RS | 30.

FUErIAE (2001) A BE A 1LI20004F18 A D22 5B —4 A1H
12K A LIRS 7 KT —. HhERATR , 52, 1- 11 (R%E
HEETIRR)

FUETIARS - ETORBE - AR LTI - I AR - R
F(2001) A ERA 111200043 H 31 HME k&2 DAE ). b
PR 52, 215 - 229. (ARBHES)

FH I SR A EPEHE 27 L — 7 (2000) 45 B 1112000412
KK OHERSE K5 HARKIIZE SRS TR
23,

FH RS E AT WA - AR 7 - o TR - i
B0 - ISP - AR ML - DR 1ok - - {35 (1997a)
ACEE - 5199643 H Mg k. kili, 42 ,141-151.

FH I EARTZ: o —FFA B = hE—(1997b)
AL 5 15 19964F-3 H M A O i B oo FERET . Al
42,429 - 431.

(Zf+:20014F-1H10H ; ZBL:20014-1H10H)

—179—



