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Note on a Peculiar Mode of Occurrence of the Pyroclastic Flow Deposits
in Kagoshima Prefecture, South Kyushu, Japan

Kimihiko Ox1 and Shozo HAYASAKA

Abstract

A peculiar mode of occurrence of the pyroclastic flow deposits derived from the
Pleistocene Aira caldera, Kagoshima Prefecture is described and discussed genetically,
It is quite often observed that the pyroclastic flow deposits of several different ages
show the valley-in-valley type accumulation of which position coincides with the
valley topography of the erosion surface of the basement rocks. The pyrocIa.stic flow
deposits covering the original topography (relief) of the former land surface may be
welded in the thickened parts of valley-filling more strongly than in the other parts,
These parts of the pyroclastic flow deposits must be compacted through the process of
welding resulting in the partial sinking of the depositional surface. It may cause the
initial development of river system on the surface of newly deposited pyroclastic flow
deposits. The peculiar feature of the pyroclastic flow deposits here described may be
resulted from the repitition of the above-stated processes during the long-range activi-
ties of caldera.

If it is the case, we can roughly recognize the relief of the bed rock surface
through the careful observation on the surface topography of the area thickly covered
with the pyroclastic flow deposits. This may be helpful for the geological study on the
basement rocks in the Kagoshima Prefecture mostly covered with the thick pyroclastic
flow sequence.
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1. EfERIR

SERBEXT /o EMEIRCIY, BRBVCOFBESE L, KBMERYWORBERRA Y
BRI TORCIIRETH 5. HAREOKR, BFCETIHMALBLOT, TOBMED
HECRET 5,

Text-fig. 1 FHEHEBRK (Index map
of the area studied).

a. HWEEIOHE

Aiigid, HEEZREFEBRN DL A2MRTORRIAT L, EMREBCEHLAEK]E
HWIEICKREL DG IND, BHIIE, ECIEERKRMHERY CRRIN, BRAINVT 5D
HEECM B T2 R BRAEPERZRMAENDERANENS—ED, Wb by 5 ABHORI
WA T L, BZR L DEMEAELBHIL, BRAANESHCZOBEEEXRL 5, D
WHEEL, BZEMETIE 400m D ETHSHH, EMEMEL TR 40m UTCETETT 5,
FEBIPNCOVT Y, TOEAVHALMCEDON, BHREE 50~60m DOILFEIEHI bR
35m WADEHES 500m f:EF T, R~BERAMANRACEHENMETL QD (Text-fig.
2)o EHMER IO ZOEHIRTIE, AFABRIABHETAERL TR0, R FERC
S BRTCEDREBENFELLETL VDI LEIBALNTHBY, FITRTROMBR
(HFEER, BEHE, EFHAHR ORBHTOEE VLIZLELN, +~—F v 7 LIiciREE
THo T D), BUEERHET, COFEL, AFKBILEFRCEETHIHBED L
FoREETH L5 RIS i F/MT5,

AHBCTHED LN/ BFE Tablel DFEY TH 525, UTF, EERE - TEOEBKE R<B,
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Text-fig. 2 FEEMBO#FK (Contour map of the area studied; interval of the contour
is 10 m).

Table 1. EBEAAERIEHEICHE T 5 @R (Stratigraphic sequence in the southeastern part
of Shibushi-cho).

: Thick- .
A
ge Formation Name ness (m) Lithology
2 .
§ Younger ]\gfgécamc Ash 5 brown, yellowish brown and black
= colored volcanic ash beds
< (R R E)
B . .
. ale orange-light gre umice-
g o | Ito Pyroclastic Flow 15-30 P tuff ge-lght grey P
3 g (AF KRER) -
& % 5 pumice fall bed
]
A Natsui Formation 7 rounded pebble-boulder gravel
(SR 35 tuffite, tuffaceous silt, silty sand
2
8 Nichinan Group 300+ sandstone, shale, alternation of
5 (B E5fEse) sandstone and shale (thin beds)
=

BRCBL, AMBERCEL LTHMT D, ECPE  BEOMEBN LR A2, —HICE
I 5m OPREEBRIV 10m D EOEEOREBIRET S, Y7 VIHBATIEILE L D
slumping structure 23FZE L, MWD CTEMRBELRL T\ 5%, ERIIER N20°W AATH S
N, F7VIROFEERIE, grading, flute cast, sole mark & DHEREKEE I X O Lebensspuren
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LOBEND, VEBEDOHFENRDONS, KB, EHE, EHABRCTESREKRTH
bhbd,

a-2) EHB FfH)

SEOREOKR, EHPERE (KA - K%, 1965) 0T, ESLHEYOEAERZELY L
FEOBFEENELNL I s, KBIE, EHNOCEME~REI R, EFOARORE X OHE
B 220 BB LI AET D, EESR, ERXMYEHREFROE T 700m OWEE &
L, EHB L% TS (Pl 3 fig. 8) BMRAMCRIRBAREKE S L+ BOLEE~BLT
LRENBEIN, BIKEY LV FRBIIBER 6m T, Cerithidea (Cerithideopsilla) cf.
djadjariensis (K. MARTIN) Dy, #id CRER B OBV 2~3 BEH D AL A, Pinus sp.,
Fagus sp. DEDILHE, X Pinus densiflora S. et Z. DEDLALEXERT S, BE
WEZE 10cm AAORB I Y 7eh, BERTXCHEBRCHXRTIWE - HETH 5,

ABIIEERRZTEACHE, EHARWR, AFKBRCTESBRTHRLNS,

a-3) EFHAPR

KPR, BRI, KHE - KE (1965) 0EH@EANW, B (1971) DML KR
YT 5, KR TIREFHF KR &S,
TRITHTH 525, BRI 20m LHEIND, BEMEBOEFH 200m (L OWER X
D, ¥7VHABELEERL, ABNEVLI/PVCEEL, T, BEFASTOBMOTHY
BRL T %, REXBBENLREYETIHREE RV BEMBRIKET, REHETI, A
LD, BE~FRBEXETIHENS V. BESEE L L CERMECREL, L, $5
WIS AN o CIHRBREEICWR T 5, ETCR\WC, KBO%x 5D 5FBENRRECIE, F
PR TIREES DO, BEHEEL TR, RERLE, ENRALERER, LTEERLL LN
BET D, AXBMILEERR, BEFAELTAESCH ., AFKBROR THICABET 3BT
BARBCABRERERTHELN TS,

a-4) AP KH:iR

KH - KEF (1965) OKRPBEEAT, E#H (1971) © “v 7 X7, BIHEIU (1972) D AF k
BRI HEYT 5, Bl (1972) 1%, FHMC KT 5 EHAEOHEREMND, KH « KE (1965) @
KIEBEAEWS, AFKBIRTH D Z EXHNDTBDT, KRALTRATKBTEOL 5 B
WhH, ABEIIK 35m T, HEBHOSML TV 2 AHMBER 2R\ T, BIELRCH
> THMT B0 RABMIKTHCRARBE S m OB TEEB /L5, BTEERBL, BA
RLOKRE I L o CETRZG 3RS, Tk, £B%EU CEEX 40~50cm, BAEDRET
P lem BETEKRIAR V., EEIL, BHEINELL, BEROKE J1XFHE 5em, BA
£ 10cm THERIAEBEHE V., COBEABYEANCH > T, 2\ REREHOCLKAGDOER
WIKARANE SHERL T 50, —RICTHD EMA LR, BEOENELRD, £0
KRELEARTIER YRS TS (PL 3, fig. 7)o HEFMECIZ KIUERDEETLIRDD
n, g ) REEC o TEBHT5 2 & TE %, BETIIAKPT#EE DT ORBHEOF
HEDLFERZL T D, TORCDOWTREWEATHRT 5, SEFTCRT, AEZHEHETH
D, BEDOKIIMRAENORD, TNCEFRER, BEIRDLND, BHABTRUT O
BaREACHE, SMRYEL, FPHAURKBCELNS,

a-5) HFRAKILIKE
AH « RE (1965) OF e — 2@, BAKUKBCHEYET S, BEIN5m T, &ch
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Text-fig. 3 HEMEHEREOHERS & UHEER (Geological map and geological profile sections
of the southeastern part of Shibushi-cho).
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/ \] Younger Volcanic Ash Bed

tuff
(] welded tuff |Ito Pyroclastic Flow
pumice bed

V) tuff
welded tuff

} Natsui Pyroclastic Flow

Text-fig. 4 FEHTHFERICBYT 32X & AERN (Geological map and composite profile
along the coast, west of Natsui).

7o) TROMBEEY # - CTOML TV 5, BHHE, 6 ROKIUKEE BRI TE, TORIIEB
o, BERE, SIUVBARETHDL, BBOEIL, 20m iDL ImKRHDLDETHD,
HICHBRER YL - TR LTV 5,

b. KBRDOFEERERITOVT

EAEERND X 7 VA DEEMIRICIE, Text-figs. 3, 4 TRIND L ST, —R, T4
Al7cErbriobhd, COMMBIIEEBR, BEHABEOBA~DREL Y, AF KBIR
DEFEIVERICIREDBCOML TN D Z EIC L - TELURENBADORR LY IN S,

¥, AFRKBROKRTHC, RECHL CEAOHVETERAELFEL, WKEMET
i, TROEARI L 5 THIFILEDR TV B, FEikE & AR KBIEE ORI HSR
T\% (Pl 2, figs. 1~3; Pl 3, figs. 1~5), AF KBHOBHETICIL, HREFEOFRENFE
LKL, ZOHEEX, AFKBREHEBEURIOBMBMIZIEET T, ERECHLHEEHRCE
FHAKBMOBEE h OAF~NER L S tERERL % (Pl 2, figs- 1, 2; PL. 3, figs. 1,
2, 4), Text-fig. 4 CRL7c k5K, BEHFERTIX, AR KBROBRETIIEE TS < RBE
T5H2, BETE, BAEIVHNImOEIDLIAETTREBLR, FRIVEWES TIIIE
BEMCBEL T 5, TOHEFEIX, AFABRL, TOMBURIORBEETICK - TOR
BREERAYRB LA EE2WES T D, TTTEETASC &L, AR KRRHEREUT OB
AWML, BRCXTAEIOMCAFT KBHOBERNFEL TWDC300hb7T, &
ERMEBIC, AFKBEHEBRBEORRBENHEINTWDZETHD, —F, AETRCRETS
BEORDOMENCIY, %< DBE, AFKBIROFBEERMOLZNERL, BICI->TE, &
K 30m DEEICEVEXTERL Q5D FHAREORKSE, Text-fig. 3 CRLICLIIC, T
MOBEHABROSMHEED, BENDEEOBHTAR - TEE - TV 5 &5 FELHER
Shic, 2O Enh, BETCRONAAFKBRORELEIL, [HMBAM2ED o KR
HHEBYOEIXBRTHHLITT, ELDTRHTW/LOTHY, AHITEERL CV5AF
KBHOEIN, ZE2NEHENLDOTHHEVIFERLMNEL TS, Doz &nb, HE
FTL\BEMC KT 2 LR, AR KBRS AHIRCK T 2HEOBHML, KPRHERR
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DRMBICIR - TREL TV B ENEBRTE 5,

2. BRERTMMBIC KT D KRR OFERRC OV T
BERERBRIBENTHZRE S KBRERY TR IN S B0 —>T, WHEICDOWTI,
B BETRTH D2 (BAM, 1970), FZ TH KBTHEBRDOFERRIC OV TEKD 25
Epmbh Tt b (Text-fig. 6)o
COBRMOBEMCEIENSHERFANECAELFOART, B 100mCETHY 5 A
DEDHIECIFEEKENEGL TERL OS2, ZORS2KHE (1967)1%, EHFE KBHY
DIEWEFELE, AT KPR OBEE & 7 DREREMO ZRHEBY O MM/ E /) THHA L, L
L, KE (1967) OF 5 AR KBHROBRENBEL L Qi Eia Tk, BF KBIROIERE
AR KO KRB E DBERNRY DI L2, KENEFR KB & LA,
EHLE, ARKBROBERMIC KT BIEBREMC—IT D5 LS00, EES (FBARM, 1970)
X, KHE (1967) LIZRicocREY O E 57z (Text-fig. 5, 9-9, 10-10"), +=ZFFEICHK
DABELAHZL T, ERERTOZ, Zomiick\ ¢, RARRXBROERRILOEEL
MONTE I, 2T, ThDLIDOWT, HIEECHAT %,

a) TERFEEHHIR (Text-fig. 5, 8-8'~10-10")

+EFE, BRERAREMBAE, EAR, BIEO=ZD0C ¥ ohis TRET S,
RAHRCDOV B TH D, BHOFRNDL, W ESABEFIOMBIL, ROOREIOF
WTHhHEEFN D, TLrLBRUNABHHEEZLAARAALT 5, b2 DFRE,
FE—ERECOD, ZoBX VILloBHEIILADEA, FEATIIHCENHIEAE L E
RUT D, i, BHEERTHKPIEHEEYOER 2 TESE ORREOERI D,
ZOEE L CIEA S B AR OEA N AR ED BN D (Text-fig. 7)o ZD X 5 e MR E
DERCHADN B EASH A DO B ORREL, FLEHLMATERA, EARMTIC N50°E
BWLEREARO, BSEY X DMBLREFHCREL T2 LR, ZhHbDREGMHTS
EABO—H), EZL THAHEEL LT, BEEH L OBEYMIBRL V5, EXFC
BT, BFBEYTEACHE S MAR KBRS wonThb L, EFELEAECHKEET A
DR RAR - TEIPUWERL, BEMETLTWSZ EAREDLNS (Text-fig. 5, 9-9', 10-
10, ZoBEL, EBE (BSE) LEOAMT L, TOE LK O DA R KFROHERE,
BEBC X > TEULBRBHENERL TV 5, IO, WMARKPRHEREO R I
AR KBRIC S, FEOBENBADOOND, AFKBHREYRAL TRETHIATIE, FiLk-
TAF KBHEIMT OB S OB ¥ TR EA, TOMR, AFKBHOBHTSED
FRIE K B KB (BRERIKE) 2 BHETACE S T 5, BRWIDOAETIE, AFKBHE
EEMOREIC LD, MABRKPBMINLVERL, RoMECIIERSE (BES5E) »EBEHL
fco TOBDECELZ AR KBRAED, TOHRORRC LD, HAMMT BTk iE
O, BHEOBRUIOMLBECH TV %,

b) BERETILIBHIK (Text-fig. 5, 11-11'~17-17")

EREOHEBHER L R T E X, BRETICHOMIE, £%, TH, NFAhrEs T/
bhb, [ (Text-fig. 6,11-11") TiF, ZEM & A BEREBRIKEV HEBEDORICOMAL TV B3I
*) K2 B (1956)

¥ GHE—EMl (1950)
kE) SRR (1970)
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Nagaida RRRRX welded tuff
A : 1w B (strongly welded)
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HHH welded tuff
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----------------- conformity
e edge of the plateau
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Text-fig. b KEGHEREMIDAFiT 5 HERICR R T 2 A0 EWER (Geological cross sections
of the areas covered with the pylocrastic flow deposits).
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Younger Volcanic Ash

t33 Ito Pyroclastic Flow

BHE Chikuri Pyroclastic Flow

e Kokubu Formation

] Sakamoto Pyroclastic Flow

—220 £33% Nagaida Pyroclastic Flow

;p%;‘;%

% Tatsuo Formation
B inuzako Pyroclastic Flow

100, 0

Text-fig. 8 FERET/NGEHIROMEN » W& (Geological
map and geological section of the Ono-chd area, Kago-

shima City).

Lok bT, RREOWCHFOMEEICIIEITER
Textfis.7 mpEEAmoRmss U (S AFKEBND ORSEHL, FEOBSRIE
¥4 =X (Contour map show- TF 57 KBHL TV, Fi, Text-fig. 5, 11-11
ing the relief of the erosion CRINTONA LS, BHMEOEEDL, ~oOROFH
surface of the Kokubu Forma-
tion; interval of the contour TlbEL, ALDEINDIEON, RECELItoT
is 20m). WAH, TORRECOWTIE, SHOBEFICE icln
e biov, EHaomEAGITCAE ST S THTIE,
BHOFER &L PHECHERNOBNEN TV 3 (Text-fig. 5, 14-14, 15-15"), ZDJIliL, #i¥
DOBEZHTHEIND LS, BHMOTERCHELIF- THTDOWEPEAELALDOA RS H
RO X S5CBbdh, ThehnnbbT, nichE (200 m~100m) B EZE~FE
HEATN TN D, ThUL, T KPBR#ERINC, FTAmomEMRIR (BRI L EFRO
B & OHEDHIR) A, HERICE DAL X 5 el EIBERIN OB CEL, ZOHDT DK
BrAFlLicid tExbhE, 20X MBOFEER, BRIOBOERRCIL, EHEHE
BIRE (FEEAWY) Ao MT20Ex L AR KBIRDOLRNRFHL TW5H T L2,
CDOHIK T bR — ) VBRI ALRD X I, BHEBRKEDOTMICE S RETHH
BAERTIIZ, FLVAY) v 7 VYA FORZETHIFADDZ LEC X - THEEINDH, ®

¥ KRR - BIR (1970)
k) KHfh (1967)



BERBRTICE T 5 KT DHEMR R 15

EWRZ L, SBOFAEBRCH LTI bV, NE T, Text-fig. 5, 16-16', 17-
17, Text-fig. 8 KRL7c X 51C, BEORMI L IR OR L DEHEIRL, WD TR D
%j’)h\’c\/‘éo

c) EHENER (Text-fig. 5, 3-3'~7-7')

2N, BEREFRTESEMIARE LT, EMEBAEINTH %, Text-fig. 5T,
AF KB E TROERE L OBIRIIR S RIN T2y, ZERE (HFEBR) ORMEL
O TKBMIHEREL, TOBDORABC LD, B LBERCEBCREDCENREL T
bo BMEREZEOIHH 5km f3E LK LGN DEBNN T, REI L OB ST
THER L OROMECH T HE-RIKED, N2 oh, EEREOBHTHEOMEE
K, HbIDHERENDRIBINLHTEHET D, SORERTE, BERKEIT A
Dol ith,

II1 = ®

RIBEICY, KPREERDOSHL TV 2R T, EREEBMCALNLIBFHWY LAEOR
W LD, BERMEBCREL TS E0 5, WO DAEKFAEZRRTE L, ZTZTHE, %
DX S BRERROBECOWTETFOERLYHAAL D, Ross and SMITH (1961) I L #UE, K
PAR™) oHEREL, —BRICFHD, HHVERD TRWERYEERAD D, T, KB
DEROZFLVEBE ECHELABECL, BEYORED S BT - Tl
L5,

B SMITH(1960), KL (1970) 1%, KHEAIVER L B4, EBEWESCELVERIR
MEQTIebd & 2 lc, ¥, B, AFKBROBEIER R S EEfICOWT,
KATHRBR Y DB EE OWEN D EM IR 2T/ TV 5, MIZX 5 &, FEBETCI,
FEALEBIFEI RO OIHL, BEFICIIn ) OEBELZEL WD L
50 BlZIE, B LMERTOBERMEO/NEE TIL, BT OLBERN 160 m O KBTI,
B &# 46m DERBHLAERIN, TOWRSOEFERMEC L - T, ¥ 27Tm OEBHEOET %
bicblic, TOBETER, BHEINOEBEDK 1796 CHAT5 BNV 5, £2T, K
PR OKEBENIBHHEORBR LD DO L, 3 EALFHICHERIN, BRET ORI ERIE
Ulc ERET % (Text-fig. 10, A) o HERER, KBEHEBY O FTHCBEER £ CIBE,
HEROBANCE R KPR Y\ EEHRC—COEE LT EBIME LT 5 L, K
WHERY OHEE L, [RMFoBRRCED TEEL LBRE2E T 51 IV, TORERE,
KAGHEBRTOIHMEOR LGIER CABIRMEMEZEL, TIREIBOEIZ NS Z LIk
5o IDIT, ZORABMEE O KPMHE, TOHERITIOMY ORI & Z DB DA
BIREERMT Isbic & T5%Y, 04, IBFEOR MR ONCERNMELYET S0, F
LUWCWKPBREDOBBEOEE L, TOMOSTETTATHA 5, TOME, KBIRHEREY OHER
BCHEELU A LIERAMEIR, BORMEIRET S LiTid, BEMEMIK (Text-fig. 4)
ZENWIK (Text-fig. 5, 3-3'~7-7) /R & TR LN KPR OBELHEERRL, Uk
DISIBELZRTLIDELTCHEBTH I ENTE D, LrLica b, EEZESOHINREER

*¥) k&3 Ash Flows L EEATW 5,
) B REDOL L, FOHBRAEK P KTHERBYIDEE - 72584, FETIE, MhoRoicthERL TEEY
REWED, SVEBEELEY, BOKEMTabhc {, BRERVEL (ETT %,



16 ' ARRAE - BIRFEZ

2227 7
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Text-fig. 9 KELKOHERRE & W OESR

XK (Schematic profiles showing the

(& relation between the sedimentary

S RRRRR features of the pyloclastic flow depo-
sits and the original topography).

INININ/NI/NI/N/N/N/N7N
LNININININI/N/IN /N,
N/

tuff (non welded)
[IIT]] welded tuff
/) tutf (non welded)

B welded tuff

E basement rocks

iE, BT ULBEERYERLTE, R0 0 ERABELBEREYRTHAIVOabivT
W5, Text-fig. 5, 1-1', 2-2/, 8-8'~17-17 KRU =L DONFDHTH HHY, % Z TIXIRME

EBMHOBRNRANBECHEEL T2 L0:0b 5T, [BBHBORARI X 5B RY T - o K#E
Was, ZORWCRNTHLBREERALZEL T e ZORILENATOEFAZHBTLHIDIC
1%, Text-fig. 9, B CFRT L 51, —R [ ] LEX DR KRR L\ 20 h, i
CHNTEENKR LD BB\ TR, HABEOEFIMEI R, HANHERE
EOETHETL0EE LT by,

Bk, BABREXEL, KB EEBRYCAONIBRLFERRCOVT, TOERKERY
ML 7oy, KPHROWE - B L A H =R A% EETHZ, IOLRABEEKOHE
§y - LFEREE BT 2EBBARARTDH S, 4%, 351 oBEOHEFRRNICOVTH
ER2EDD EFAKFLC, EROREOWTEELRYREDTWE LW EEZ TS,

IV & & n &

BRERIZ, BIEeBriy s ACELLbh Tk, ERAEOMERE - BEMTEIE
DTHESHB ThH D, T TLENRHRR, TOEBBRBIETIHRNIELVWETS
D, KBREBRY CERIN TV AHIBIC RSN 2B e, KPR OHBH O
R e, ERERAREOERYE, HABEEHTIZLNTEDI LV ET, 4BOR
BC—2oDFNBnFROEELDODLEE LD,

2 £ X ®
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Explanation of Plate 2

Figs. 1-3. EHX#MOBEZ2ERY BL X 59T 5 AP KRR ELEES & AR KRR THICh 5 &
TEEOBAIN-PNCA S N5, _ ‘



Ox1 and Havasaka: Pyroclastic Flow Deposits Plate




Explanation of Plate 3

Figs. 1-3. FH KBt % REAICHE 5 AT KREITDEEE & AP KRROR TEHC O/ T 3B TEGDOESR
SN TH & 72223/,

Fig. 4. EHKRRDBEK 2B B AR KRR OBEFEHE AP KRROR THICH 2B TEAOHBAEI L
T2EMC A B N B,

Fig. 5. AEEEZ I LA KBOROEREH.

Fig. 6. EH KPufHEME O IAMBOREELH 5 AP KOS TEA., [HEOENSER 72D, T
2L T3,

Fig. 7. A Kguf.

Fig. 8. EHE (BKEY LV EB X URE).



Plate 3

Pyroclastic Flow Deposits

Ox1 and HAYASAKA




