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Late Pleistocene Tephra Layers Distributed on
Southern Part of Osumi Peninsula, Southwest Japan
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Abstract

The stratigraphy and distribution of three tephra layers of Late Pleistocene age
on southern Osumi Peninsula are described in this paper. These are interbedded be-
tween Kikai Tozurahara tephra (K-Tz: 92ka) and Aira-Tn tephra (AT: 25ka), and
named Hananoki tephra (Hn), Kiyomidake tephra (Ky) and Yadohibai tephra (Yd)
in ascending order.

Hn tephra, an orange vesiculated ash layer and yellow air-fall pumice, might be
erupted from northeast part of the Ata caldera below the sea level. Ky tephra is di-
vided into three members (Ky-1, Ky-m and Ky-u) which consists of orange pumice
and consolidated gray ash. Base surge deposits are sandwiched in the tephra near the
vent, toward northeast of Lake Ikeda. Yd tephra is composed of pale yellow air-fall
pumice and laminated ash. It also erupted from submarine crater at southern end of
the Ata caldera. Depositional features of these tephras suggest that they are all of
phreatomagmatic origin.

Judging from the stratigraphic relation with K-Tz and AT, their ages are tenta-
tively estimated to be 75ka for Hn, 53Ka for Ky and 37Ka for Yd.
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I. BU®IC

BN, BREBEEOLWICMET LM% A VTS (Fig. 1) Matumoto, 1943) 1, 102ka (HT
H - &gk, 1994) 2REH L 7-M% 575 (Ata: Nagaoka, 1988) LIFEd mEAiEEI 24 )KL T
Wh (R - MK, 1983% &), MEHNVT I ORFINET 5 KBFEEHBIZIEZ, Zoh VT
FTHOEE L7727 79094 L C\wb A (Nagaoka, 1988), 25ka ([ZHEHI L7-AE Tn 775
(AT: BTH - #r, 1992) #° 5.7ka ([CHEE L2H T 77 (Ik: B2 - Zhk, 1980, 1984) Z& &
VELE-TWDHI LR, Ata b AT OMOBENEEINTRIITWE IS 0D, Z
DD % H V7T OEKIEEN DV TIIAR LR A% 0,

OO BIERMT 7 I BEOR FEE Table 1 1ZRT, B - G (1960) (&, K
BB ABRAEFMT 7OBFEZIIUOTREML, Ata &L AT OfICR OGNS T — L8
PEBIO— ABEIEAZ, T (1980) 1E, CoOEHT —ARBAE S LTI HOHIKOED
1O THAENNSEB LA EEZ, BILKUKBERL TZO5A X% /R L7, Nagaoka
(1988) i, FHL& by HMAREGE (Ts), RAEBIET 77 (K-Tz), BLUETERA (A-Fk), f£Z
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Fig. 1 Index map

Circle with number indicates the locality of columnar section of Figs. 3 & 5.
Outine of Ata caldera was proposed by Matumoto (1943).
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KEH (Hn), BILA3) 7 (KrS) O5MDT 7 F #HKRKICERE&K L 72, T2, BEF -/
(1994) &, BT EIIDATAH KTz &L ATOMOT 75 %8, ZOHREEZHRET 570K
BEERESICOMT LT 771220 THFENICHE L Tnb, RRETIRZOZDIALINZT,
KRIEEEEIICB T A ERAEINMT 7725855, 28, KrS3BA0L ) ICEEEEILB
J A0S HbETRET LR, BIEOERENENZOHRETHSLEEZLNDT, ERL
w777 (Ky) LUhrL7z,

Table 1 Correlation of the Late Pleistocene tephra, interbedded between Ata and AT
on southern part of Osumi Peninsula.

Gohara and Komori (1960)  Nakamura (1980) Nagaoka (1988) This study

Younger "Shirasu" Ito Pfl ]———Aira-’l‘n tephra
LOsumi Pfa
Yadohibai tephra
Older "Loam" Kara-yama ash Karayama Sfa Kiyomidake tephra
Hananoki Pfa Hananoki tephra
Fukuyama Pfa Aira-Fk tephra
Kikai-Tz Afa K-Tz tephra
Tashiro Pfl Tashiro tephra
Older "Shirasu" Ata pyroclastics Ata tephra

Pfl: Pyroclastic flow deposit, Pfa: Pumice fall deposit, Sfa: Scoria fall deposit

0. KEBFEEEs TORPEHHT 7 5NERF

KHE B HOFAR SITEAR (Fig. 1, Loc. ®) T, Ata & AT OB 60T 7 55 R
OH5N% (Figs. 2& 3), UTTIEZoH S TORERZ F.LICEERT 5,

K MIOHRKT 77 (Ts) &, MZANVT IO LEEEOKREREY TH 5 (U],
1971 5 BET - 5, 1983)c FEIE1Z60emTH ), Ata DREHME REEIZE-> T b,

BAEET 75 (K-Tz) &, O—ALBEHAT Ts O L 20emiZfiET 5, BEIZ60nT,
KINEA (RAKZEL2m) ABEZICAONS, D7 751, 92ka (HTH - #HH, 1994) (2H
RANT I, 5B LBl KR (NBFIEA, 1982) 12fE 9 KR — ¥ & co-ignimbrite ash-
fall 25720 (EM, 1988), HEf - BEM AT THMATHIEET 75 ThHh A (BTH - FHt,
1992),

BEMBILT 75 (AFk) &, B—AB2MATK-Tz ® Fi25enlZ L& T % & & KILUKE T
H5b, )%'Eéil&mf“%b, BEREi & L CTHPAE-IZASNE, COT 7 FIBEI VT
THhOEBLAbDT, ZOBEBERIIEIFFEFICBWTSTka (ATH - #HH, 1994) [HEHE L
7oPER 4 KB (VNERIZA, 197T) ICBDLNAT Es (B - 1984), 87~92ka ORICA S D
DEEZLND,

TEZAK779 (Hn) 1%, u—L@EHEHR A-Fk O FfibbemlcAhbND, ZDF 7Tk, FhH
LVEE 2 mOBEMAXLKE (Hna) LEE8mOFEHBEARE (Hnp) 5% 5%, Hnp
I¥ Nagaoka (1988) DIEZAREAIZHLT LD DT, BAORAFEHRZE (MP) 1222.5mmTd
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Fig. 2 Photo of the outcrop at Yadohibai, Onejime town (Loc. ® in Fig. 1).
Note slight unconformity on the base of Ky tephra.

5o Hna IZI3KICEBAM L ZIRRECHBE LA L2 RITEZE 2 mD 2R (vesiculated tuff:
Lorenz, 1974) A5, &L LTRBEL TV,

BERET 79 (Ky) 1&, O—LA@%#A Hn @Lﬁﬂocm NELTWEY, A TIETED
T77ERE LTS (Fig. 2) 2OT7T 7713, EFNICBEL T2, BET HBRAEMIC
Lo TTF bk EKILKE (Ky-1), EN%@B#:—FiiEE (Ky-m), ®#E XALKE (Ky-
u) IZfiEns (Fig. 3). Ky-1 ®OREEII25mTH Y, BA (MP=45mm) 2SEHEL TV 5
Ky-m [ZBE30cm, MP=750mT, »7%< ¢ 200 THANED NS, Ky-u I, EJ—35
em THRIZIBHE L T 5,

BRET 79 (Yd) &, O—24B%8AT Ky O EM110miZASN I EBEETEARETH
D, 2O THEMNREDOONSL, BEIXDBmTHY, Z0OI)bHTFEH6midliIl A CERA
(MP=17.6mm) &£ V7% 575, 14 2HBEKIUKOEEERI ML, &KE L THRILEE) RO
END o KINKDOEB L T 5 & EE10en 238 A LBl M AEE L - EEFRO LN, X
BRELTWa, Yd @ EfiZid, 25em® 00— L8 & 20emD¥EHEBHEL 2 A T AT DA /N —
THHRBETEABEAOND,
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7 I Phenocryst.  opx(y)
y AT
6 Eeoeussn) yq 2px 1.705-08
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4} Ky-m } 2pX 1.706-09
55 Ky
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A :
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ol [[2:37] Ata

Fig. 3 Columnar section of the Late Pleistocene tephra layers at Loc. (6.
2px: orthopyroxene and clinopyroxene, ho: hornblende, qt: quartz

M. fEzXR, BRE, BHERT 750BHENR, 2% EHR

1. BHER

INHOT 7 OREERIE, BEOLIAHFEINR TRV, K-Tz & AT OEBERIL,
A& AT 92ka, %#F AT 26ka L a3 Tw5b (HTH - HH, 1994), £ TK-Tz & AT & DB
B INLDTF 75 OEHERLZHEET S, KTz & AT OMOT 7 30T XTALNS ZEH
(Loc. ®% &M 32) TETHEU—LBOELDLRE KD, FOFEYNSERMEEZFEL 2
BonEAMEIX, TS A-Fk A% 88ka, Hn % T5ka, Ky #% 53ka, Yd #537ka Tdh %, A-Fk
oW THESLNEMR (88ka) X, BIFFEICBITAMER4 KRR EDBNERELFET S
bOTIE RV, LL, EBRETROZOI—-—LBOLEIZIRRT2HEREDIISDENALN
72o FREL72 Ky LAOBHEIZBVWTL T 7IRRL TV A ENBEOLNE, b0
LERPZDIELDEDOFEED b HN 2D, BEBETEIINSDEROBEELFFMT 2L
TEEL Vv,
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2. DHBLVRHE

Fig. 4 |2 Hn O3/l % "R T . Hn BAAONLBEN X OO TZ L W20, ERBEHRLHT
%3 R 2 13380 H e vy, Nagaoka (1988) OARIRKIZ X 2 &, fBEILLOESHRT
BIEHD#150m b BN L2 n, ZoffarbEHL-bneEZLNE, L2L, ZOff
IOREBIIZKOEHET SN LM ITRO N2, ZOBOEAZEIZLIVEBEINTLES
722 EEZLNDLD, ZOMEDOHEE FICKORENIFET LI EFMoNTEY (EMIIh,
1991), Hn iZ# KO (Fig. 4 %) 2oMEM L-TREELEZ 5N 5,
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Fig. 4 Thickness map of the Hananoki tephra.
Values are in centimeters. Star represents the inferred vent position.

Ky OIRK % Fig. 5 127”7, Loc. ®ICBWTHIG LAz X v N—1d, ZREFNKEEEOR
R, By, BEEXEDNERE, EAMTLE CEBITALILDTESL, Ky DA NN—-D%ERBE
X% Fig. 6 12, £AROEBEMK % Fig. 7T IIRT FAHMEA Vv N—ZLoTETER -
TWA7, e L CIZEBOILEERMN T, SEANICEEY b > THMHF L Twb, Loc. OT
Tedl LT KILKRE . OBABOEE» 52, ESA10mLl Rk 5, BRHOK
FEOLERERLICBWTE L CHMALICR S, T2, Ky-u OFEIE, DI2ICEHOEOLNS
HEEKUKET, LIELITABEKROEREZEA TS, TIUIKEHIZHFRE L 72— A% —
VHEREYW T, £ L TUROKOBME» - - HENHE L -b0LEESINE, LEOZ L
5, Ky BBEDERFEMNETBI o —BEOKER Y 7 vHEKIZL o TR I NS O LHEE
ENMbd, 72, 20T 77 DOHPITHEMKIL, Hayakawa (1985) OBz AW T, # 7.4km’®
LEtE &N, VEI(Simkinetal 1981) @52 5 ADEKE %L, & 2 AT, BE - /M (1994)
X, B EAREmEgrS, BTELHRIcsfTA2EIEA (Tn2) % Ky-m IS
Br#EZl, SRAEBEEETICBIT 2005 TAEL72H, REROESFETIORBEDOHE
YWHBEECIDEDLNTVAELOFELWIHAREERL I ENTE Doz, L2L, REMED
DA EDS, MEIETELTERIIEVDIDEEZOSNSL, SRIFICHEE L7 Tn2 ©
HEAIL 63ka TH Y, Ky @ b3ka £ T 1 HEDELEDP WA H DL, LrL, INoDOEEE
RiZ, BEBE T OMHOER 42 HERTELIILDEFEEL2 L > TRV, 5B X LIZERR
FERPESND LIRS,
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Fig. 5 Representative columnar sections of the Kiyomidake tephra.
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Fig. 6 Isopach maps for the Kiyomidake tephra members in cm.
a) Ky-1, b) Ky-m, ¢) Ky-u
Dots show the data points. Star represents the inferred vent position.
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Yd 454K % Fig. 8 12T CDOF 75 Hn L[AMICALNABEID W OEREE
M I EIXTELRWVD, KBEETIERRHEIZMD) - TEL R AEMDRD NS, BEE
BEOBBIIZEEH T ICAOBEIZDENTWAE I S (HEFELET/KEE, 1980), Yd i
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Fig. 7 Isopach map for the total thickness of the Kiyomidake tephra.
Values are in centimeters. Dots show the data points. Star represents
the inferred vent position.
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Fig. 8 Thickness map of the Yadohibai tephra.
Values are in centimeters. Star represents the inferred vent position.
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N. bW

BEETIE, KIBEEMEIICOA T2 BREEF T 77288 L-, 209 b, fEZAK (Hn),
BERE (Ky), BAIE (Yd) ©3KOF 75122o0nWTlE, FORAMESHH o EHEERERBIE
KOEKEE L7z, Z0#E, Hna' Thka I2f8EIL A OMBEE XD, 5, Ky A% 53ka (it Hi# =
FOEREMNED?S, Yd A% 3Tka ICERBEBEOADMMEOKON S ZNENEH L-EE2 5
Niz, T2, MEINLVTFIAEIPSEE LIS OBEHET 7 51F, Wi d BRI/
KK X BEELZITIERPROONDL Z E0s, KERY T YEKICLIEREEZ b,
DX REEIE, SEFICEE LoET 7 9 REBET 7B AL LN, S
HINVT T TIERROBKIEFH BN TOKERY /I YEAEBITRESEVWDIDOLEEZ LN
%,

it ¥

AReid, HARMEEZIIBFEEETAMAS (GLIERF) IZBWTERLIZAFIZME - BIE
L7z DTHb, ZOMEICH), REEGBMER (BWKY), FEUEHEHE (&RKF)
IR L Cwzini, b, ZORO—MIIITEREREREME S (FHITER0E,
o 500002001) 2R L7, RELTHEZERELIET,

51 FsZ#k

BERE - INREE, 1960. EETELOENALRE. EiFEFFFEEHARER, nos. 52-53, 104-114.

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

g LR T KBS, 1980. 5 A4 0 1ifREOERKN. BERGEHERLTHRE LW ], B ERZT, ®
.

BTH & - HiHER, 1992. KUKT7 F 72 [HEFIGE Z0F0]. 216pp. WEAFHIRE, HH.

BTEH 3 - FrER, 1994, BEET 7 SMER 312 L » TRM I N L A EDKEIER 5d BIowHET.
HEEHEER, 103, T49-759.

Lorenz, V. 1974. Vesiculated tuff and associated features. Sedimentology, 21, 273-291.

Matumoto, T. 1943. The four gigantic caldera volcanoes of Kyushu. Jap. Jour. Geol. Geogr., 19 Special
number, 1-57.

REEG, 1984, KEEEILIL> O EGTFEICHMAT 2B EHIT 7 7. #MeE, 93, 347-370.

RRIMEWE, 1988. SHEEDKEIRIEEZZRRINT I OBEREKREX L KT — Y DR, #hFEHEES,
97, 156-169.

Nagaoka, S. 1988. The late Quaternary tephra layers from the caldera volcanoes in and around
Kagoshima Bay, southern Kyushu, Japan. Geogr. Rept. Tokyo Metropol. Univ., no. 23, 49-122,

ERfEG - &ER—  RARF— - ®ILH— - 80 2, 1991, BREEIIBIT 2 EWL RO BRI K ILE
By o, A FIHER, 13, 209-217.

RAEA, 1980. f8fEKILHISIZ BT 28 LVvekILES O REME. kL, 25, 195-205.

BRI - ARIE R, 1980, #EH A VT T o kILIEEIE. ki, 25, 306.

BB - R R, 1983, BEVEBIRIRTE Ml o> K ILNES) S — BT S KB AR LC DT HABE# X590
FEMRZFERE, 309.

BUBZAT - /RIS, 1984, HH A VT T BB O T HEREY. Kil, 29, 148.



110 RE I - REELC - FHERE - ADAHER

BE - KB, 1994, BFBICHMAT A REENT 7 7. SUAZE, 33, 113-117.

NEPRE] - MAER - BAZTHE - FRSE - EEM, 1977, THEO®E. Wi EmEHmE (57
5 1K), 145pp. #EFRIEAT, K.

NEFRE] - BEEA - HEFRE, 1982. BEEMEAEESMBOME. M ENIERE (5750 1 KiE),
80pp. MEFRAFT, KiK.

BROE— - FHEKE, 1983, KBRTEF DRGSR OB AH — HAKBRMHEFEY BT HHEE. KL,
28, 317-320.

Simkin, T., Siebert, L., McClelland, L., Melson, W. G., Bridge, D., Newhall, C. G. and Latter, J. 1981.
Volcanoes of the world: A regional directory, gazetteer, and chronology of volcanism during the last
10,000 years. 232pp, Smithsonian Institution, Hutchinson Ross, Stroudsbourg, Pennsylvania.

Ui, T. 1971. Genesis of magma and structure of magma chamber of several pyroclastic flows in Japan.
Jour. Fac. Sci., Univ. Tokyo, Ser. II, 18, 53-127.



