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Niigata-
Nasudake Kusatsu-Shirane Yakeyama

il Asamal 0p

N N

[

Fig.1 Schematic columnar sections of
tephra layers during the last 10,000
years from andesitic stratovolcanoes
in central Japan.

Norikura

+DOCOPOHE

A More than 1 eruption per year

B More than 1 eruption per 10 years

C More than 1 eruption per 100 years

D More than 1 eruption per 1000 years

E More than 1 eruption per 10000 years

F More than 1 eruption per 100000 years
G More than 1 eruption per 1000000 years

Tateyama Hakusan

Nanryu ash
3 X-AN

Volcanic ash
Volcanic sand
Volcanic lapilli
Pumice '

3

Humus, peat, loam

N

Fig.2 Distribution of volcanoes classified in eruption frequency

- 122 —



IILBXKEFLEGERPOENH N
RIZEDKIUKBEARTEZPLWI 2322 REEDOLDRARKLUOZVWETE
KEEBEELRMETH %, ChiznT23HMBFLLT —RBIZE LU BT ZHE -
KE  BFERBREZBEHBIBITIAWED 22 TEEX BV ZZTCRIAGE IR
DFEAXKLIEIBHABRPBREINERBAFXRZIATOVA2OTRALT. BI00EDH D W
EBI000EIZ 1B UPBAZEZIRVKLUDOAZED & S
COHMBEOEDIIBBERFEDODBEKEZ LB LERLETHD. ThHEXRTD
hTELEHELY IMBEORVWHAEERLEL T2, R Z1FEOHELVHEAE
MBIZALD, CHIZEID 1 FEOHOBAXOER - Bifir s, FHBAEAHLBKRE
KERZHB N TERE. COKLUPEVIFRBEBAKLEI DD 3,
CCTCHERLAOBEZESISORILEEEBAKILZNZ %2 L &,
AXE XKW
RKEXKLBEEOREBEIL —FicE S/ MKOEXD 2, MENICESIFHE T &R
EgEhzd0eHFEI16h%, fHEODEFROERBEFOXK LD - KIUEEEIZ O XO
HOroRMELEBDEHEIN, BRRKBOEIHLPSBXLXZF600-T00ERICEH LELH
26 TW3 (BHED 1979) ., FERREE BrERFOFBRAXOERDOK
Wkhdbbh, BELIFEHMCOEHLAELEDIh 2D, Z0H#EMBL<bProTWVR
Vo
BE K
IWEMECHEBBAKOREBRBE 1 FERMCERIMWELEEFERALSL2FHER K LME
HERoOh3, ChoOEREREIL<<bIPoTWRVY, BBLTOEENPSZZ1LEH
ERMEERIhAEAL LTZhEYBEE->-TWARWLEDR S, BELPIZEEIET IS
SHOBEYWOEENKRDSN (SH - KB, 1985) . HELFE T 6 B LB KD
EHIO TS (SHIE» 1985) M ZOHMISERFTINIDLENH %
AKX
WEAMAE - EBIECHOPIU CREGL - BEBLCRIFHATISKUEOKILRBEER P
%, KISB800FERTICEHB UAEZRAKBRERIOLIZI2ZBKOAXLUKBERRVWEZ NS (
RE - BB, 1993) . LA TSOELZIHOFAHETHALTWSLHEEINS, &
XBIZIX1408-10FE L 1881F B AMNEHE I T WS, ChiFAKILKBFEDLIPSHEES N
Z2RABMCBEBNRTH 2. CORBHESBEIM<ETIIE. ROBEAKE TRBI00-4004
HBZ iz b,
BE XKW
COKWLWDOIEHFEOBERMNELIRERBRZEGTREDIAXOTNE»D 3, Z0H
NEORMBIZRERYTTKEABRICLIDZ2EFIAShDANILUABEIOCHEOBEANLF
AHBNTVWHABEZAKUEROZ_YVERTEGBOETIEHD., BHLO ‘CEARAUE
DSRS0 ERIEEEIR TS (BFIFH, 1993), FhEHO1I1AXICEEFhZ2Z
CEIELBELBREHEELNEELTVWS, ChRFLhBEORR Lt EERBH L E 2
TEITIEITH D, BREKLUZEZAUAFHEZALUBEI R, ZZBAERTZ

—123 -



NM1EOEKLIPERPo2EEDbDh%, LENSDTHEVWERBEAXTIZENWSERER
23 W,
Y& K

FTEEHE ) FITI1251FE, THRAEEL boEgnsE#fidhtnws, ZhETcHtE
¥HWIcZ0EBEDESPZIATVWEDIPoE 1NWEOHETCHBEEOERREE T
VERTEGEOLMNOBGEL I, HYUYTZILEFEZOSNIBEEIPOSALDEZRL
U NREBERAKBRIBRIILIIHEBDEZEZION DI, EHHEREY - HHRERED
CORFLDODDSERFTEZHGIIDLEN DS, WTAHIZUAKRBUNKEWERBEKXT
ZUEEBEIFEBFBICEVWVERTENTH S S,
B |
WEMAEDORREFIZ15-200D KWK BH. 11000FERTICEZB KL LD BEH U 2R
AETEAEEOLMICERE T2, ChiZ500-T33FE I 1IHDYATHKTZZILERT
Sk, HEABRAKLUSEAORALRISEF CEHEMRZEDLDA TV AL DR
PH B, KWKAETHI2ELURROBEHYWOTEBHELENR DD S, LEN-T
BMIERKIELTWELEEEI NS, I2ELURBBIREI TCTHRENICEADEZ T
W3, T TCRINVELEBAKFHIEREVWTVWEIOT. BWEALALTTHRIEHIZAD, £
DEEFHIVEDEDLIZOKEHFZ SN B,
AT &
BMEAEHEEOEB» S50 OPOBERBETHLTLBEN, 2L HLLE
BERERIHE - #HBEOREL SHIIEFHUFERELEZBDEEFEZSN D, T
FORICEEREFOREDIS520-30cnl OB EFLHELTHEHE LELBRDLBK
BRKILUBDEBDENSZ, LENKSTUAYETCEHZIO1IFEMIC IEIIEA®EZ -
REZEDBHEEZTN B,
AXE

AXBEHEL - - RU2BokL»5220 HUALULZZZ1I1FEMEIEERNED
TH00ERTICKRXBREZT - EAOE2BE&E., EHEIBELALEZB EZDPIZR X %
BUKLZLBOY VT KEKBREZE D, BEOKN10000FE O/ 2 10m L EDOBE X %
ToTW3, LEXSTINMED IRIBZBEBALTWSZLIZR2, 4000457 i WA
L=, &8 (BX#FEH, 1992) 20T, ZOKLWBEVWNERBKTZ2TEEIT
weFHz2 5 h 3,
=Y

WEANTFSEOEREFTORRBFOAXLUKE. HEBEOHEBYRIOHFED 56000
Flzho b5 EOBRKED-EZ BT WS (BE#. 1985) ., HEHHicH D
B 2L1200BIC 1 EEAKTZILIERD, ZOKILWIZEIBRKOEBENLRWVWI & D5,
HH1000EU LR LULTVWERWEEZITRIESITH S, £ThiE, BEALBEL
WREKTSWEEZROTVILEF X TR W,
& B

BE (1985) tihid, HEMLEBEZZ00EMI2EUL EOBAKZFTF>TETL

— 124 —



5, LEDKST20EL1EHOHEVWTHEHALTWVWEZLiiR?, BEZII4FEDEX
ERIULY, ERLREBHHICHZILEZOSNE, COFEHHEELWOIRDBIPIZOWVWTR
X< brsin,
FEE KL
WEBMFECEALIIRZIIThAEDRSEBHMOKILKRBERWEZI NS, HFE
LWEMBETIEERE L BB IC8000-10000FEF EHib oK 2 HBOAELEISRAT VLS
DT, 1000REFP CHABEZ~-TWwWaLi#EgIh?, EBLTO0FERHFEREFL
WHENFSBELDETHLIN, TEHIF2BRILTVWVRVWZ DS T TIZI000FELM L
BANEZ-TEST. BHIOLATEAZTABALTHRVEHIIETVWSEEZ
T& o
AL L

WEEWYWUREVEERORRKRF I, BEVEI 2 LT3 MRBAO0HEDL SEY
LEKLURBEE A4AKREZTES COKLURBO2HMEL SKEDOMIZEINERRDT
AR VYRKURKRBREZE 2, BRRBOEBEIPYIN00EGILSEE - T 5L, KW
REEIZ2500E 1 IEOHATHE LEZLIERS (MRED 1983) . BEOEX
BnoB8ZokEhriEbPro TR,

= QT

B CREEIERMIZA R LBITHOBANKILKBE»SH SN T VS
(#B M. 1978, sFE. 1983, Zi@. 1984 ), BT, X#E»SHBEIFEDE
KOBFIHEDOD B, ThiZIhIZHEBET06,1142, 1554-16594F B AN H D (EH.
1989) ., ZORMIEWEAEAKIELTWE, CHhIE300E RO KIEEHE, 100-150FEMD
HEHHPOHZLEFEIXATCRIEDITHD, CORBRILUEMELIOXRKILRFE»LB/ON
F450-500E B E S<AA LT WS, BICEE2000-3000E Tl b BEIEK 245
IEBZICBEBAKERDEBELTWVWDEDITHD. ZOLO>2AHMEISEHED LES HES
AHEXEVWDOT, EVRERBEBABREZZIZLEPBEVEETCTH IS, LThER
BOWAKDIESIERDT. T TCRINVEDKIEHZRAE TV TV OBANEEZTHED
LS RVWRBIZHZLEHERXBIENTE 3,
B [ &
LWEBECHERBRLTWST 7 79BOREDP»OREDLI0FEMICIIGHEHOEKS>EZL
MHSENT VWD (BE - /H 1994) . Ho TEHBEAERIXI6LE LR B, &2 3D
BEBEOBEAKIZISUET, Fhro T TCRINEMLLEZEFELTWVWS, EHUBBAEAEILSGER
L., ZTOMIZ2—3HBEADNS>THIBP LI BLN BVKEEF-> TV 3. &
FIPREHHIPETREEVEEFBAORBRIASVWLOFIMNELFAE. HE
BREWERDPBRDRKERBREEZ TERELH 5,

Oz &

BHYORE»SBEIBERTARSEBA4EOBEABHS L TWS (AR IE P
1993) » ¥ T B L, 27100 1 EBRKITZIILicR2N BAEBHREIRIATLER
Vo D2 3 HF LVWREBEHEEOERIBIELLIEBOEI»SI00E/MEFILSN

— 125 -



TW3 (EH, 1992) cedhb, FSCEEHEAKLTOBFEBRBCRRVWEF SN S,
UEPLBRFZINZIOKLO>BAXE -BE - &% - -HE-OZEDG6
EOXKLUMENERBAXOTEERZBYD, FHEHEEIZTOMESEMNETIZIRELE
Exbhd, AMATHEL LA RERHLRE., PRVBAOFTEXEZFEOAKL
HIEDPILHDILFIAONDIDY, ZhH6DKLEZODVWTRESBEORITHREL L.
FEROIIOCBEIFTEMOBAE»SOEHNBAFAOE I, HERAEL X
ZBAFEHDVEBTAFECDLEZKLULEOBKE - EREOT %, HHREBECE
EOBARLBOT—FYdMAT. KILOBEMAEEEZRFT L. 7EEF->-T. Z040H
ME#HNWE (Fig.2) ., BEEBEUTLR{BAXORBELIFRLEASE®»LELENS
B, FhESBEORFEEL L. '

III. BMAKOEEOTFH
BERXRETTV=ZTF7VEK KBROEHH BAEAEEOEELEC2BEBEI /N
Vo BEMIWTAPMOIVRYVABADNEZ 2BRBLIEHEIZHI e ZOEDIZKLIIZEK
2T BI2BMKOBHOBENLRRZRZIDT. BKFPHOBLZRIAXLEOE KD EE
DBELIFTEOREFEEZHLODPIZULTBIDEN®H 3,
PHAEHUTRCO1I FETHEEOREN 1EH., KBRFEER DR LB 3EH, K
MR - KU - KILERZBEE ETF2BANITAHEERELTWDS, ZOD>B5KEH
MAKEISBRETHZ2D, FOFEZOBRCEY2ETICZRETZ TN ) X AN
BZ>o>TW2e LEMOTHIWLUTHEABEZ ~EBAE. KEKIBRETITRDIHER
FIH80% TH D, KBWEHBEETHEMMEIZIZ00FEI 1E. BRI TH >3, KM
v EBHLUAED, BEERHET AW AE5000EE 210,000 1@ ULALPEEZS
T, FOBEBIEXS % ICT FU,
COEDLBHERBBAIE. SR IOFEMETEIHIPOERELD>THADT, EWV
RRIAROBETCHAXOEBEPHRETILRAR208Z YL EbhA 3,
MUELDBRCLBERZABAUTCOHIVWRZES>THS, ZZ1FEBMIZEZI-E 15-
20EDEKDD>BE, BEHRHE3E, Jvh ) ABAKEI3IEULE BDEZ/DEBERK
REBRBOADOHEKTH 2, KBRFOHEBIBDSIAZRVE KELRERTHLEME
EOBBKOEBOHNE TH 3,
MAKLEZZHB00FEMICISEOBEAKETF M. FOS>XHEERM 1E. KBE
BH2E, 22V 7ERHBLEAMOYRYARBAN 1E BEHE2EEBLETNVA
JABAKMNBE, KRKBROIVOETH-/= (RE - BHE, 1993) ., X®WXT
NBELRoOEMOALUIEEDODKLEE IS bPoTWWRVWY, BBLZFER1LIODOE
DTH> L5KILULBETHZEL, HEFEFEIP»PSAOSA-ABAERKRIEI2TE, Z05HH
ERHEIEM E KBFEHUEUE 7V T7 B A6EH, Jh ) A AILIEL E,
AbBYyRYKXBAISE v/ vAkRKBRIIE. KRKBROAMN4IEER>TH
%3, fMIDPVWBFORBBERLBPLLT, HELBR-EARLUEERBALTIER. BE
F-ABEOEBIIOEI 1HEE JTA ) XBANARECIERE KESER

— 126 —



DHAPEIEIZIERELER, TV S,
ChSDRILAEEBRBAXLOFTOLREAE  FEEE BHEEITT/IIHEAD®S S,
HEARE  ALUEKBEIBREOAOBAEZVEWIZERR DS N 3,
EREISKILIZMOBE L FEMOFLVWEBAERDPoTWRWALIS MR, HFE
KEHRErLELMET—Y2bLE. BELIFEHOBEEMOBERN T KL Z7
. ZO0HREERL &
BEBECC1IFEMIIFEH I EZKILIEFiIg.3-A OB TH %, ERZERDD
BPOERBRVWARKILHZD2DT, SECOXNIEFITEILZ2a8EHEH %,

IV. BKkOBRBEDOTH
AUESOBMATHZORBRALUIEE->TERS L, MUAKLTHEIZL> TR
BB, KEROWEBZI0 "m0 > AkERENSHD. Wi - +HEREOANLVT
SKILBZI0 m* U EOAKREZBEETZ20X—BHNTHZIOIZ L., &F - HBERY
ODRBAUTEIO MU T CEE2HULOERAON S, ANVFSKIUTHEER
INEWRDES KRB RKBRREPBEBHIZIERZEELRTAERS RV RE XKWL
TRZhECAERHABOABRFEOBBEFHRLAS CL V. BIBEETESU LS
HEOZRNBE /T E2EHITZIEBEALTE, 10° " m* BEO LK /IMHEBRAERER
DEV. EEAEHAUTRIZ1IFERMEL B LB3IEOKBRAMNBEE LA W
Theul0® M BEOSDOTH-o72. HILOWFEOFEH LK EELTH 8 FEH
I M OB EER OAREN IEEE LEETTH 2. CRVWIAFHABTCLEICE
THEEZ2E22BBREDOHZ2KBEIRBALUIPSBEBHTZ2ZLBTCERVL. KK
WTH20FERNDP S5 FEEYMETIR20-40HOKBENBEBE LT WS N, Z20%L
108 mPOBEBOBOTHo 2. BEUTRIIBTFEMCBEO KRR EEEL
T3, ZTOEMITIC° *m*EE 1F-15FEMIRE2EICn  CET 3 LEBEK
HEOKREVWKREIEHLTWS, BEERIE T Z 10004 2 10E & WA PR E
KBEBHoF.e WTFHhB10" *m*BEOHBEODDTH 3,
CODEIDICHEBARKILPSBEHTZKBREOKRBFIZICO *n*HEEOLDT., ZOR
EEREIMESIL L > TR AN — Bt 5-10knfiEETH B, LEN->TILBOEES
CMEZEZX2BEBDLRIR WV,
KBrwEEZZ1I FEBRMCEE UAEKAKLEFiIg.3-B OB TH 2. CORBIEENR
BOTLHITEIh AN H 3.
BEREIHEORILUEEOHRBXKIUTEREELSSmEFLEBIETZ2HD00F L. W
BlriH#E2z2REITHAHIDRZVDY, BKBOLSRZILEBELPSHEHEITZESBHD., HED
MNETH 2,
CREBEERPRETAKLURFEARS - =28 Bt WY TCHEATRZREY
ZLBVY, TOKRKBAVPEKOEENPXZT VWD R, BEOREERES KIS H10kn
Ul 288350k b2 T2008H50THERT ELENH 3,
EERENERBALEAEMEECRET 30, WEBNRZ - DHEET 3100

— 127 —



39

JXQQL\;; @26

3o o J

937
®3s

Fig.3 Distributions of volcanoes where lava flows have been effused(A) and
pyroclastic flows(surge) have been issued out(B) during the last
10,000 years
(A)1.Rausu 2.Mashu 3.Taisetsu 4.Tokachi 5.Rishiri 6.Eniwa 7.Usu 8.Yotei 9.
Oshima-Oshima 10.Hakkoda 11.Iwate 12.Akita-Komagatake 13.Chokai 14.Zao 15.
Azuma 16.Bandai 17.Nasu 18.Nikko-Shirane 19.Nantai 20.Nikko-Hiuchi 21.Asama
22 .Kusatsu-Shirane 23.Niigata-Yakeyama 24 .Kita-Yatsugatake 25.Fujisan 26.
Higashi-Izu 27.Amagi 28.Izu-Oshima 29.Miyakejima 30.Hachijojima 31.1zu-
Torishima 32.Nishinoshima-shinto 33.Norikura 34.Hakusan 35.Unzen 36.Aso-
Nakadake 37.Kirishima 38.Sakurajima 39.Kaimondake 40.Satsuma-Iwojima 41.
Kuchino-erabujima 42.Kuchinojima 43.Nakanoshima 44.Suwanosejima
(B)1.Rausu 2.Mashu 3.Atosanupuri 4.Tokachi 5.Tarumai 6.Usu 7.0shima-Komaga
take 8.Towada 9.Akita-Komagatake 10.Chokai 11.Zao 12.Bandai 13.Nasu 14.Numa-
zawa 15.Nantai 16.Nikko-Hiuchi 17.Haruna 18.Asama 19.Niigata-Yakeyama 20.
Myoko 21.Fujisan 22.Amagi 23.1zu-Oshima 24.1zu-Niijima 25.1zu-Kozushima 26.
Miyakejima 27.Hachijojima 28.1zu-Torishima 29.Hakusan 30.Unzen 31.Aso-
Nakadake 32.Kirishima 33.Sakurajima 34.Kaimondake 35.S5atsuma-Iwojima 36.
Kuchino-erabujima 37.Kuchinojima 38.Nakanoshima 39.Suwanosejima
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Table 1 Numbers, styles, periods, last ages etc. of eruptions of 15
andesitic stratovolcanoes in Japan during the last 10,000 years

.
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Fig.4 Isopack maps of tephra layers spouted by Vulcanian and phreatic
eruptions ‘ )
A.The 1408-10 volcanic ash layers, Nasu volcano(Okuno & Ozeki, 1993)
B.Nanryu tephra layers, Hakusan volcano(Takayanagi & Moriya, 1991)
C.Tephra layers from Norikura volcano(Kobayashi et al., 1983)
D.The 4th tephra layer, Tateyama volcano(Kobayashi et al., 1983)
C:Chausudake Y:Nasu-Yumoto K:Kengamine 0:Onanjiho G:Gongen-ike
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Long-Term Prediction of Volcanic Eruptions Based on the Data from
Records and Volcani-stratigraphical Investigations

Ichio MORIYA (Dept.Geography, Kanazawa Univ.)

This paper provides some results for long-term predictions of volcanic
eruptions -- of the starting time, scale, style and sequences -- based on
records and detailed volcani-stratigraphical surveys during the last 10,000
years. Fifteen volcanoes with fresh morphology suggesting re-occurrence of
recent activity have been studied. The volcanoes such as Izu-Oshima, Asama,
Sakurajima, Aso etc. which frequently erupt in recent time and which are
monitored by several kinds of instruments in the volcano observatories, have
been excluded. Most of the volcanoes investigated in this study are
andesitic stratovolcanoes which have interruptedly or periodically erupted
every several 100 - several 1000 years.

Interpretation from the mean periods of eruptions and the last eruption
ages suggests that Hukusan, Norikura, Kaimon, Myoko, Niigata-Yakeyama and
Kuchinojima volcanoes could be in danger of possible eruptions in recent

future.
In these andesitic stratovolcanoces phreatic eruptions(explosions) occur-
red mostly frequently. In Hakusan volcano more than 10 phreatic eruptions

of at least 17 eruptions during the last 11,000 years took place. Vulcanian
eruptions also occurred often in these volcanoes, accompanied sometimes with
andesitic thick lava effusions. Small-scale pyroclastic flows covered the
summit areas and rushed down to the foot, changing to debris flows in most
cases. Plinian eruptions and gigantic destructions of volcanic edifices
rarely occurred in these andesitic stratovolcanoes.

The volumes of the products by a series of phreatic and Vulcanian
eruptions are generally 10° "m3, being rarely 10%m®. The sequences of
eruptive activitiesof these volcanoes have been studied based on detail
observations of the tephra layers by phreatic, Strombolian, and Vulcanian
eruptions. They at first begin always with a quiet explosion accompanied
with ejections of a small quantity of fine materials only in surrounding
areas of the craters, followed by a culmination of eruptions in the middle
stages. In some cases several pauses of eruptions can be recognized, |

suggesting that it is very difficult to predict the ends of eruptions.
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