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1.l Ldic

AERBEHOFE =AM LE (DL TMa3L ER)ICHEh 2 7 AF KUK, AR ICB
AR ESHRERMOEELZREOLI>TH S (HHIEFA, 1951 ; HE, 1960 ; &L -
WA, 1967 ; Itihara et al., 1975)%%, EVWH Z OB FEIHS» T 2h o7z, Th
FTTAFKIUKE, RIREYVEFOKIUK, BIs, #BEERERTICET2HEEME
BEH ALK (R, 1974 ; Yokoyama, 1975), =—EILERAB AT IC BE ¥ 5 S5 EE @ B A LK
(AT EHE 2, 1980) , THERTHEMICET 5 L BHKu6CA LK (ITHEIF A, 1980) &4ttt
ERTEAL(BIN) . oz ik, 7XAFKIUKH500kn % 2 2 WO MT 2 RB T
77 THAHAILEPERTAMWAE, BTH - FH, 1992 p. 173) .

FHAMTRECDARE b ORBBRABRIFBEHERZERTEY, 7XFXIUKD
R L AP oW ERHEEN (N I3 - 37700 BoRIIEREY) ST L
T RBAEAFGR L LTk, 41 KW UNEF, 19635 BE4E13 A, 1988 ; 1) #vH 2 . fiE 3k,
SRR EBEFAEFROkCEEOXFBHEL LT LIRS T v % % - 7- (Kanata, 1
989b) . LA L, StHIZ A (1994a) 4 W KR O 5/ & ML 2BRF LEEER, 4
KA HE B TR0k S R A KMMARETH Y, KOBRPBOBERI VTS
(Kamata, 1989a; @M , 1993) 2 S LAz L 2B S H» T L.
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S E A (1994b) i, ST KRBT XF KUK LKuBCK LK DTjFE & *tth&h B &
SVDOREFEITI)dIC, SH AR - 7 XFKIUK - KubCKILKD3E DRBIZDOWT,
WMHFFR-BDER-2EEYoRL, QEGYWHOMNFHAEL - HAHE - FEEEH
NE - BetdEalNGg 2Z28 - $#KE - TEHGWORL, QFIR -fHHEE - B
ML OEFTEOENEFROMERFTFo 7. 4 KB - 7 X% KUK - KubCA LUK
OWEMOBEERLELBLAZLIS, TH2L EU~MT THEREEY» S HHREA~DOR
M MR E IV ZOoN, 3FEMFMNETEE T LAHBE LA (8 EHIZ2, 1992) . 72,
SHAKBROETICHBLTE 7V =T yETEAE L, 7 X% XKWWK K TKu6CK 1L
KROERICR SN HEMMAXILKE (Wbwd “Na<” )hoWEwEr Lz s,
RS DARMCHEERBIENFMHLE., ZoZ ik, 7XF KUK EKu6CA LKA,
417 K Wit o 3 75 HEREAE T & % co-ignimbrite ash (Sparks and Walker, 1977; Machida
and Arai, 1983) &, 7Y =7 BT H O X} HFH4H (distal plinian ash) & O H
THER I NBZ LR (BEEHE A, 1993) . BIs, 7 X F XK K OKu6CA LXK FiZ X,
SHKBROERF A7 VFOLEEW (T =7 vBTERE, HEEAOSH KR, &
BREOSH KB UT TR "SHEHEY LWBET2)0BFEY, HE»LZFhFhd
50km& U900knFRE L2 EEHICBVWTIRFENRTVWAR I L 2EKRTS .
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T7AXAFKIUWKREVTZ R & hd KILKOEER I h-hm L, 41 KB 2
M LAEEEI VTS . 1 KIREE7 X F KUK (SEEHIZ 2, 1994b) , 2: &
REWMBERHERAUK G, 1974) , 3 EEEBHBIH XILK (THIE2 , 1980),
4: AR BKu6CA LK (AT EE D, 1980 ; IG5 32, 1988) . (OFD : £ M H W
7 7 (Kamata, 1989a) . Mk ix 4 KRk 0 S A4 % /R 3 (S$kH 32, 1994a) .

7o, ®ET XF KWK - KubCK LK « 4T KB D 2 h €h o i KA E 7T
n, 3FHFA CRAL AN RARCRA) 2RTZ LA L TS (FkEIZAH, 1993) . &
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SIC, SEME - HIE (1994) i3, S HEHY - 7 XAF KWK - Ku6CK LK ICR o b= 7
<DREE ., REEHICIAHEYOELER L. FWE T, SWHE LY - KIR/E
B7AFKIUK - EREBEKGCAKILIKZRICE ), AMN-KR-B#HIC b7z 5 R X ILIK
DIHHIZETEWL2O2PDPEY 2 2A2HT S .

2. STHEEY - 7 XF KWK -KubCKILKICARSIB 7Y DORE

SHIEEY T2 I AR O FHEAD»ET S L (SHIFD, 1994b) &, 4
MR DO< 7 < HiC compositional zoning #*H o7 & %RT. ¥/, TD L)
ZEERGE, 7 A F KKK UKBCKINKFICD ZIZREICHHEATYS .

— M, EEFEOT I ARESIOOEEFICEL, BEHERON I X ZESI0,0E
AHICET 5 (Kittleman, 1963) . T h s L, KEHEOHN FHEA X wMg/Felb 2R L,
BRI E OS5 A 13 {EMg/Felt # 7R3 (Deer et al., 1978) . it o T, Ml E N/ H 5
ZAEIFTE (E2R) R U HHAETE (B3R 0ZbE, wihd e r<fftof—Fm
DHELERBL TS . Bib, 7YV=7 VIEKL KBHABAXORETREREY 7F<2°
BH L, KREMAOBRETREEELA /S L BEHREA /S LOREWHFEH L &
REKRT S .

7272, VTR EHBOIEMAFEONBBHEE, FTSRCIABRLPFHERICE
BRERLTRETRLZS . Bb, 4 W AFOREEIBIEERA (S5284) » & HE K4H (7)
OETI, HERA /YR EOEEFEOTIZAOADPBEIN, EHBR V< RED
EEITFEOFTI AGBOOR2 . —F, BHEE 7 BEOF I Ak, £HKHBHO
LT EEEOLKE B 2o EHB LD , S THTARKOR EHFERKMHOR Y 7
OS) P TCREHRBE I/IBEOTIADE — 7P EERA /IBEOENLZHEC. &
DEHIC, HIADEHEOHEREI LI, F2N8L ) LN oBHET, HHE~ 7/ < »E
ERE~ 7<HhICEANSR IR AIHERENRS .

RDFHEAOREFETH, Ao 7 REIFZOON S . 41 K O & LB (53R
98) TR, HEHEA~ I/RFO/NFIFHANOE — s PFEERA /REOERLZFE . L
L, {AHEGICE o TRENRS, BEREA I/ EHRRA /P ICEALLEE R,
H7ABMEORTEBEL) QK. Hb, EHhA~ /2 XTI EKEREONFEL T,
SRR OEER (FE3KL) 26 0BEHEL T 5.

COEIRTIREMNFHAORTERE, /7B YHRICBI2 TR LB AT
ORIGEENEZRICER TS LHEIND . 51 KFHR 0K O fF 4 (F3-4) » 54
BOBEBIFREHN HFHANHET L I L, CONBTEEB 7oK EACRLEZ L
RLTWw3 . ¥, BELAPNFHEAR, T0R%OBOMBENLICB LA I LR, W
BOEHEA7vOFEAOERZHR LT VB EEIZLONS. ThICHL, TIRAEHED
MAZECI VBB LIE L2 TLEI =D, FIREHEOBBEICHESEE~
T DEAFMBOAERHES 2. TORKE, BEHRE~ /2R THBRITEROF 7 X 2¢
Bl S h? 0, WA L ($E2R8) 26 LA TH B .

B, TV=TYRTEBERB T O 77 XAEHHE (H2R1P-3P) & £ 5 H A B = (£3K
IP-3P)DE—=2ik, WFhIERAT/OEOHBEANICH ), »24HAKRKOEZ R
LEDDEFENIV. ZOoZLiE, VST UVRTEERY* MG Lz~ V<0 MmiE,
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SHKBROBETHERB LA I N IS CHELrEREA I bhb L%
RT3 .
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e = = |n=50
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n _.lll-n-._ = =aN=50 D e 1o Jdn=50
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| el et . - |n=50
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n=50 ¥ 'II" g, n=30
b il
1P
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| n=50 n=30

1.51 1.52 1.53 1.54 1.51 1.52 1#53 1.54

#s2H
S - 7 X% KWK - KubCK LK H O 7 5 2 O JE 473 046 BE 545 (8 H
E A, 1994b, 12 £ %) . #MtE A o L FEE I, $EH 13 A (1994b) o R BHER EUE
HL—FK$T2.1P-3P: 7Y=T7 vBETERRE, 4-95: 5H AWK . HOKE
(n) i # EE% . MEk, RIMSGREZ/LEEHEN EEE  ME, 1991 ; Dan
hara et al., 1992) # v 7= . FIERE 122 X107%.

B, RFHEAOBEFFIIBWT, SHABBEORT IS SHEKE~ 7~ ORI R
ODoNHI L, 7YV=TUVHA» L KBREXNOBITRH?, HREEA 72 b %
DIV RBYRCEHB 7N EAERLEP L —HT BT LR RLTWS. LaL,
SHKBRBEOEAY, HHRV/TOEAZ P F - LTERE 22 »OEEMBR
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BHL T2 W,

Imaichi orthopyroxene
1.70 1.71 172
= n=1
Azuki
a i B 1.70 1.71 1.72
M . n=30 & n=30
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d n=30
n=25 & n=30
n=30 t) n=30
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n=30 n=30
1.70 1.71 1.72 1.70 1.71 1.72

£3H
S - 7 AFAKWUIK - KubCKILKF O HFHEADOEHE(y) 0SEED
(BEEE A, 1994b, 10k 2) . Mt OKF LRSI, HHIE » (1994b) o A
WEB#L —KT5.1P-3P: 7Y =T vRETRAER, 4-9S: 4 KBHE. 50
BEm EHEME . AIZICIERIM 2 v . #lERHEE2X1074.

FRoSHEHEWICR LN r<REE, 7T XAFKIUKETKGCKILKFIZS Eh
FRIEFBEECHRBENRE. 7V T7UVBTERAERBTO VI AR UHHFHA OBIFTED,
WEFN ST KRR THOHRA /7 vRECHEE2RL, »2BITEOEFEN IV
& (#2,3F1P-3P) &, 7 X F A ILUKABE LKu6CK [I/Kaf@ o BV THOHEZ IR S .

RIT, SR O T E-PE (B2R4A-T) I L E B BHED H 5 R BT 2 LEKT 3
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L, 7XFKIUKCRE - KubCKIUKDEHF DOF I 2, WwFhdHEH 7 <RBEODL D
KRR, HEEI7RBEOFTIAFZED bR 2w (F2H) . Zhicr L, Lg%
O AR E (F3R4-7,C,b) T, 3F LD ICHER /v RFEOMN HHEE (FEIF
)P, BRI RBEAONTHEA (BEHR)IPVEBEALBOIHFERT . 0
E31C, STHKBAOTEH-FHICRONE NI ALPHFHAL BRI MY 2ERIT,
TXFXKIUKLKBCKILKDOHAET 2BECOFHRIA TS .

EB1, SHABREHOFNIARUCBMSFHAOEFTFICRAO NS EHREA < /< DFE
(52,3 D8M-9S) ik, 7 X F KUK (DE) LKu6CK LUK (cd) icdb @D SN B . =721,
SHAKMFEOR EEBICRONDEHKEAT I EER~ 7 28 CHE (52,3K98) ioxf
BTBb0L LT, 7 XFKIWKODEELK6CKILK Oc, dE Tit, HHE< V<D
RALLTHZOOLNE N, EHEA /P HEHERE /28 CICEEoTwaw. L
L, COEXBE, SHARBCTRONATIALHFTHAEOHBEERXOBEH OFRY
A, TAXAFKIUKELKGCKINK O ET 2EBHEIC, IAHFHRIATVWE Lo TIw.,

3. MEKEMCIIBAWOEA
(1) &HEBL 8L o & L

47 KB« 7 A F KK - KubCA LK O MRS 0BT IE, BF 2> 6 0 R
L ARBUABAFZOOND . LEOKEZVWLSESGWOLHBREW CXFT 2 &b
W, AM > K> T HEONEICE. 7%—3.4%—>1. 0% BA T 5 (155 5 4) . /-, LEH
BEEWEINBNELHFITRAEINDIREVHERAORENIE, 15.35—10.2%~>4. 6% BT
B, ohiCHL, LEDONAEWFT I 20ELIE, 79.0%—86. 4%—94. 4% L & H 1 L MNT
5. ZROOBEE, BWHYHREPICHECIAHKEZTILILEZRBTS.

F1FE ROREEMC X A2HAMORL

area Kyushu Osaka Chiba
deposit name Imaichi  Azuki Ku6C
distance from source vent (km) 25-40 450 900
proportions in [ glass 79.0 86.4 94. 4
whole components { plagioclase | 15.3 10.2 4.6
(%) lheavy mineral | 5.7 3.4 1.0
proportions of [ ignimbrite 31 11 4
opaque minerals (%) |plinian fall 52 40 13
ignimbrite/plinian ratio 0.6 0.3 0.3
(2) B Y o & I

HEOROKRECAEALEWOLEL WIS T 2RI, REERMC X 278 %
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LA ED SN B . B, KB (4 W KR & Vco-ignimbrite ash) & [T A #:44H
(7Y =7 v B TE&AE K Vdistal plinian ash) t DB TR 6 h 2% bk, REF DX
WIKD DB OFEERT TEEXD S . KRHHEPOREREY X, > KRK—>T 3
DONEI31%—>11%—>4% L WA L, BT KFWHT O 25 b RIS, 528—>40%—13% L W
T2 (H1%). AL, FEHEW ORI, MHLIICKEI SR E2 BRI LT
2. —F, ThorERMCHADL, KBHRMHLBRTABRYAHL 0B CRRLEDOZEN

Imaichi proportion of obsidian
r A ~ 240 ] in whole components (%)

[ e ]32 proportion of opaque minerals
in whole heavy minerals(%)
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distal plinian ash

distance to
vent (km)| 25 40 450 900
glass (%) 79.0 86.4 94.4
plagioclase 15.3 10.2 4.6
heavy min. 5.7 3.4 1.0
B4

AWM - 7 X% KWK - KubCK LK ot (S 132, 1994b, = —EBHN%E) .
HRREORT  BEEFoSBEREW T 2EL. H0o8F T EHE
WMosEGEWHT HEN. Loc.A: K4 H, Loc.B: HEEMHE & .

BOoons. b, SHABREFORERAEWORL GBI X, 7V =7 YETEFREF
DENS (52%) DMEEITH B (F1FK) . Thicx L, 77X F XKWWK dco-ignimbritedp
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SO EHEY o & (11%) i, distal plinian ash#fs;r @ & (40%) O#I3EI LA %2 v .
$7-, KubCKIUKIZBWTH , co-ignimbrite/pliniantt = (4%/13%) i& , A 3% T
HB. ZOZLiF, K2 S KIWKFDBELZ &L &5 T EHEY Oco-ignimbrite/
plinianfl o S Itz & 2R"M L, KRETEOM TIX, MO ST bR
Dol ERTMT S .

(3) B @€ FIWv

LEROEER, UTO L KERTE22. 7YV=TFVYRAKORF—I T, BH LA
WA OFR G ERRERICE TEE - HERL2AD 1, TEHGWHKLEICLZH
KEZUIRDTIWEN Dot ELLbRDE . ThiCH LT, 7Y=7 HHEEH
BHEOKBHEEAKDORT -V T, HESE» SERSBE LM XBWICMA T, iE
L7z KRG 2 6 v EA% o 72 M b K #e Afco-ignimbrite ash& L T#E#k - HEREL 2720,
HEOKRKELAEHGEYW I BROICERENRIBEI S o EIONRE. ZO1D
12, co-ignimbrite ashH O FEHGEW o E it , distal plinian ash D Eh & & X
DL VEEREOLL L EZLNRSE. CAIKHLT, KIRETFTEOHM TIE, co-i
gnimbrite ash &distal plinian ashfE] D#ERW 2 55T 5 T2 A o/ EZSH
na.

HS5E
A G RE (1onT) 21018 b R 7= 4 WA FEE - 7 X F K IUK - KubCK LK o 5% 8 #ifb 77
K. BF75LDFHHMLI5HEEM . O: present field, X: geocentric-
axial dipolefield. (Hayashida et al., 19952 Xk %) .

4. HHBMRGAMIC & B0
KINHIB THEE o KRR OIS T2 BIRERAL L . TRICH o THH - 3
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U7 KIRA &3 TS T 2 ERBERMLL Y, ToBEBEVR-—TH2EL) TEL,
HHRHAFERLORGHEL LT R LAANERT OO LHMFEEN S (FIZ W, Reyno
1ds, 1979) . #kH 3 (1993) & U'Hayashida et al. (1995) ik, 4 WMy - KERER 7
XF KUK - ERBEKOGCAKILKOEHBR ALY, ThEThLI—KTHI L 2Rt
L7z, BB, &Y - 7 X F KUK - KubCK KD W3 h b A, 22 RIE o 72l
BEORALSM ERT (F5H) . ShoURER(LEZEFEB LA LTS R Th R ICH
2B L-bDLEEZLNRS .

5l i X [N
MG M, 1991, RIMSIC X 2 JE#H=EHE L 20/ . AFI#ER, 13, 193-200.

Danhara, T., Yamashita, T., Iwano, H. and Kasuya, M., 1992, An improved system
for measuring refractive index using the thermal immersion method.
Quatern. Intern., 13/14, 89-91.

Deer, W.A., Howie, R.A. and Zussman, J., 1978, Rock-forming minerals, vol. 2A,
single-chain silicates, 2nd Ed., John Wiley and Sons, New York, 668p.

OBEX, 1974, BHEBROGREMER . WEFEME, 80, 261-276.

PRE OB - BEHEER - MR M, 1993, WHBRAMICEIBERT 7 oMb —-FEA
M, B, TLTERLE—. FUNBRERT WHRBEBFSTFRE, C12-07.

Hayashida, A., Kamata, H., and Danhara, T., 1995, Correlation of widespread
tephra based on paleomagnetic directions: link between a volcanic field and
sedimentary sequences in Japan. Quaternary Intern., vol.17, (EfRIe).

BAEREEX - AFRF - AT - FFHMES, 1988, FIATHB oM A . i HHT REHE
GH oo 1RARE) , #HEAEH, 131p.

BREMK - #ORE -HEHE E-IEERK-HFBEXR-HT & PIE= - ditdsE
KREB, 1951, KIRBRE & T ICHET 2HENE . #HiERBF, no.6, 49-60.

mE £, 1960, KiK., HABBOBMACEICM T 25 HE. #EkF¥#, no.49, 15-25.

Itihara, M., Yoshikawa, S., Inoue, K., Hayashi, T., Tateishi, M. and Nakajima,
K., 1975, Stratigraphy of the Plio-Pleistocene Osaka Group in Sennan-
Senpoku Area, South of Osaka, Japan-A standard stratigraphy of the Osaka
Group-. Jour. Geosci. Osaka City Univ., 19, 1-29.

Kamata, H., 1989a, Shishimuta caldera, the buried source of the Yabakei

pyroclastic flow in the Hohi volcanic zone, Japan. Bull. Volcanol., 51,
41-50.

Kamata, H., 1989b, Volcanic and structural history of the Hohi volcanic zone,
central Kyushu, Japan. Bull. Volcanol., 51, 315-332.

— 78—



SEEVE B, 1993, MBRAABBEOMHEFE L LTORAA LI THINVTS —ANVFS
P oW HE AR Lo S HERRY — . A T3 ER, 15, 691-699.

SEMAER - MR i (1994) HESAMOSH ARG - KIRBE7 AF KWWK - LRERE
KubCA K ICRONB < V< DRBEEEBINT I 5 OREHEBEIC L 2K
WMOB. 74vvay - vy R4 =2—-2L¥%—, no.T, p.23-31.

SHEvsE - ME M- kH B9, 1993, Co-ignimbrite ash&co-plinian ash& THER
ENRBLEBAKINK-KEBE 7 X F AKX & ERBEBERGCKILKDHF-. KIIFE#EER
FH#i4E, 1993-no.2, 84.

SEHEWEE - ME M- AKE B - BMEEX - INT  E, 1994a, HEBAIN 0 4T KRR
HH & BFHARRBERY & o LR CRBFEOH#EE . R FMEE, 100, 279-291.

SEEH -ME M- IWT & MED - B44EEKX, 1992, HEAMN 05 H KRR
BWoBEI VT 7 OfE, ROKREH T XF KWK L4 T KRRHERY & Oxf .
KIZFSBEFHE ., 1992-n0.2, 109-110.

SEEEH - HE M- IUT & BMEEX - KE B - AHED, 1994b, KREHT
Z % KUK B O E#SREBERUBCA LK & Fr 3B AL o 47 K RO SRR & oxf bk . iR
M3t , 100, 848-866.

Kittleman, L.R., 1963, Glass-bead silica determination for a suite of volcanic
rocks from the Owyhee Plateau, Oregon. Geol. Soc. Amer. Bull., 74, 1405
-1410.

Machida, H. and Arai, F., 1983, Extensive ash falls in and around the Sea of
Japan from large late Quaternary eruptions. Jour. Volcanol. Geotherm. Res.,
18, 151-164.

BTHE ¥ - HFHEKR, 1992, KIWKT7PSA—BXFBLZORAL—. WRRHME.
Hi, 276p.

ITHE & -FHEX -HEEX, 1980, HHHELEROTRET MO L WE—7 7
JILEBd—20RA . HEHALHE, 19, 233-261.

ANFRTF, 1963, 5HAOOIMERIE TA4] RUFEGEASE. HEAWERF, 124p.

Reynolds, R.L., 1979, Comparison of the TRM of the Yellowstone Group and the
DRM of some Pearlette ash beds. J. Geophys. Res., 84, 4525-4532.

w OH - FBATHE - B ES, 1988, KubC,6DXILIK . HiER A LS R EEREE K
(19874 R) , TERBKFEZR S, 142-143.

Sparks, R.S.J. and Walker, G.P.L., 1977, The significance of vitric-enriched
air-fall ashes associated with crystal-enriched ignimbrites.
Jour. Volcanol. Geotherm. Res., 2, 329-341.

Yokoyama, T., 1975, Plio-Pleistocene Kobiwako Group on the west coast of Lake

—79-



Biwa with special reference to correlation to the 200 m core sample of Lake
Biwa by tephra. Paleolimnology of Lake Biwa and the Japanese Pleistocene,
3, 114-137.

BL SR - AR, 1967, KBRERICREER2 7 X5 KIKEIZow T —iF 85
OFWF KB OMR, T 08— . FAHILXEIHA, 8, 57-T5.

— 80—



Correlation of the widespread tephra in Kyushu, Osaka, and Boso districts in
Japan -A case study of the Imaichi pyroclastic-flow deposit in central
Kyushu, the Azuki Volcanic Ash of the Osaka Group, and the Ku6C Volcanic Ash
of the Kazusa Group-
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The Azuki Volcanic Ash of the Osaka Group and the Ku6C Volcanic Ash of the
Kazusa Group are correlated to the Imaichi pyroclastic-flow and plinian-fall
deposits which erupted from Shishimuta caldera in central Kyushu with
respect to (a) depositional age of about 0.9 Ma in the Matuyama Chron after
the Jaramillo Subchron, (b) content ratios of glass, plagioclase, and total
heavy minerals, (c)content ratios of orthopyroxene, clinopyroxene, green
hornblende, brown hornblende, biotite, apatite, and opaque minerals, and (d)
refractive index of volcanic glass, orthopyroxene, and clinopyroxene. The
Imaichi plinian-fall deposit which underlies the Imaichi pyroclastic-flow
deposit is correlated to a fine-grained, white ash layers at the bases of both

the Azuki and the Ku6C Volcanic Ashes, indicating that the Azuki and the Ku6C
comprise co-ignimbrite ash and underlying distal plinian ash. Correlation of
a compositionally zoned wide-spread tephra to its source pyroclastics
necessitates systematic check of samples of all horizons that show different
lithofacies including particularly its base. The Azuki Volcanic Ash retains
the same vertical component changes which are detected in the Imaichi
pyroclastic-flow and plinian-fall deposits and shows very scarce evidence for
contamination of accidental fragments. Site mean directions of the Imaichi
pyroclastic-flow deposit are all in reversed polarity with declinations
slightly deflected easterly, and consistent with the Azuki and the Ku6C Ashes.
The identical paleomagnetic directions confirm the correlations of
widespread tephra which had been proposed mainly based on glass and mineral
chemistry, giving tephrachronological linkage between the source volcanic area
and the lacustrine or marine sequences as far as the distance of 1, 000 km.
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