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Eruptive History of Ohachi Volcano, Kirishima Volcano Group, Southern Kyushu, Japan

Masaaki Tsutsur®, Mitsuru Okuno™* and Tetsuo KoBayasar™**

The Kirishima Volcano Group is composed of many Quaternary volcanoes occupying an area about 600 km?.
Ohachi Volcano is a small, active stratovolcano situated at the southeastern part of the Kirishima Volcano Group.
It has a considerably large crater compared to the size of its volcanic edifice, with thick agglutinates that crop out
on the wall of the crater.

We studied the eruptive history of Ohachi Volcano by tephrochronological method, and recognized 15 tephra
deposits around the volcano. Geological and archeological data and documentary records of eruption indicate that
the oldest tephra from the Ohachi Volcano is the Araso tephra (AsT) erupted in ca. AD 700. All other tephra
deposits were erupted in historic time such as Katazoe tephra (KzT) in AD 788, Miyasugi tephra (MsT) in ca.
AD 1000, Takaharu tephra (ThT) in AD 1235, and Takachihogawara tephra 1-11 (TgT-1 to TgT-11) in the
period of AD 1250-1700. Thus, the Ohachi is a very young volcano at 1300 years old.

We recognized two types of magmatic eruption: sub-plinian and vulcanian. Lava emission took place at least
four times in association with sub-plinian eruptions. Among these eruptions, ThT is the most voluminous, and a
pyroclastic flow was also generated. The total volume of erupted magma (volcanic edifice included) was calculated
to be about 2.5X10° m* (DRE). Eruption rate was not constant throughout the eruptive history of Ohachi
volcano, that is, the eruptive history is conveniently divided into three stages by the eruption rate: the early stage
from AD 700 to 1235 (ca. 540 years), the middle stage from AD 1236 to 1717 (480 years), and the late stage from
AD 1718 up to present (290 years). This indicates that more than 80% of the total amount of magma was
produced in the early stage, while the remaining 20% of magma was erupted in the middle stage. Although there
are many recorded eruptions during the late stage, it is difficult to find any tephra deposits around the Ohachi
Volcano, which suggests that the scale of volcanic eruption is progressively diminishing through time.

The volcanic edifice of Ohachi is composed mainly of succession of thick tephra layers, some of them changed
to agglutinates. Correlation of the proximal deposits to the distal tephra suggests that the volcanic edifice had
grown mainly during the two eruptive stages of KzT and ThT, which are comparatively large-scale sub-plinian
eruptions (order of 10’m? to 10°m®). Hence, the most important process in generating agglutinates is rapid
accumulation of voluminous tephra around the crater which are generated during sub-plinian eruptions.

Key words: Ohachi volcano, Kirishima volcano group, eruptive history, sub-plinian eruption, agglutinate
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Table 1. Comparison of tephra layers with previous studies.
Inoue (1988) Inoue (1993) This study
Takachihogawara tephra 11 (TgT-11) I
| Oh10 | Takachihogawara tephra 10 (TgT-10) |
Takachihogawara tephra 9 (TgT-9) I
| Takachihogawara tephra 8 (TgT-8) |
| Takachihogawara tephra 7 (TgT-7) |
| Takachihogawara tephra 6 (TgT-6) I
| Takachihogawara tephra 5 (TgT-5) |
Oh9 }—| Takachihogawara tephra 4 (TgT-4) |
| Takachihogawara tephra 3 (TgT-3) |
| Takachihogawara tephra 2 (TgT-2) |
| Ohachi afa |—[ Oh8 }—' Takachihogawara tephra 1 (TgT-1) |
[Takaharu stab—{  on7 Takaharu tephra (ThT) |
! Miyasugi scoria (MsS) | i teph
Miyasugiafa—|  Oh6  [—! ey
i Miyasugi ash (MsA) ! s
l Oh5 }—‘i Katazocash (KZA) | Katazoe tephra
Katazoe sfa |—| Oh4 ,_'i Katazoe scoria (KzS) | (KzT)

| Oh3 H Araso tephra (AsT) |

*) afa: ash fall deposit, sfa: scoria fall deposit.
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Fig. 2a. Stratigraphic columns showing the lateral correlations of representative tephra (Locality number 1-15).
AsT: Araso tephra, KzT: Katazoe tephra, MsT: Miyasugi tephra, ThT: Takaharu tephra, TgT-1~TgT-11:
Takachihogawara tephra 1-11, MiP: pumice of Miike and Sm-KP: Shinmoedake-Kyoho pumice (AD 1716-1717).
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Fig. 2b. Stratigraphic columns showing the lateral correlations of representative tephra (Locality number 16-21).
ThT: Takaharu tephra, TgT-1~TgT-11: Takachihogawara tephra 1-11, Sm-KP: Shinmoedake-Kyoho pumice
(AD 1716-1717). Locality number are referred to Fig. 2a.
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Idealized columnar section of tephra layers
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Isopleth map of Araso tephra (AsT). Values

Dashed lines indicate the limit of
distribution of tephra, and dotted lines indicate the
isopleth.
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Isopach maps of KzS (scoria) and KzA (ash)
of Katazoe tephra (KzT).
Dashed lines indicate the limit of distribution of

Values in centimeters.

tephra, and dotted lines indicate the isopach.
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Table 2. Comparison of lava flows with previous studies.

Inoue (1988, 1993) This study

[ onachi 1ava flowv_ |—| Crater fill lava (CrL) |

| Ohachi lava flow VIl

Takachihogawara lava flow(TgL) |

Jingudai lava flow (JdL) |

| Ohachi lava flow VI

| Ohachi lava flow V Sano lava flow (SnL)

| Ohachi lava flow IV Kirishimajingu lava flow (KjL)

Ohachi lava flow III
Ohachi lava flow I
Ohachi lava flow I

Ohachl scoria fl i (Oth)LT
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Fig. 9.

Distribution of lava flows and pyroclastlc flow deposit from Ohachi volcano. Their stratigraphic positions

are also shown in the idealized tephra section. Base map is 1: 50,000-scale topographic map of “Kirishimayama”

published by the Geographical Survey Institute of Japan.
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Fig. 11.

Schematic diagrams showing geomorphic development of volcanic edifices around Ohachi volcano. Eb:

Eboshidake, Yn: Yunotanidake, Ss: Shishikodake, Yd: Yatake, Ry: Ryuodake, On: Onamiike, Ot: Ohatayama,
Oh: Ohachi, Nk: Nakadake, Tk: Takachihonomine, OTk: Old-Takachiho, Sm: Shinmoedake, Ft: Futagoishi.
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Fig. 12. Sketches of the crater wall of Ohachi volcano. Ed-L (Lower unit), Ed-M (Middle unit) and Ed-U

(Upper unit).
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Correlation of the proximal to distal tephra layers of Ohachi volcano.

Ed-L (Lower unit) corresponds

to KzT, Ed-M (Middle unit) to ThT, and Ed-U (Upper unit) to TgT, respectively. Ed-M1 to Ed-M4 correspond

to ThT-a to ThT-d.
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Fig. 14. Variation of Whole-rock SiO, content of the erupted material on the crater wall of Ohachi volcano and

distal area.
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Table 3. Radiocarbon dates for the erupted material of Ohachi volcano.
Stratigraphic . . 8" | MCage™ Cal range AD "™ J—
pos;gtiml:* Lab.No. Method Material (%) (Bgli) (probabi}?ity =24) Ref.
TeT-9 In* Beta-184287 AMS Charcoal -26.3 650 = 50 1270 - 1410
TgT-8 In Beta-183445 AMS Charcoal -29.1 520+ 40 1310 - 1360 - 1380 - 1450
TgT-7 Below | Beta-183443 AMS Charcoal -25.3 230 + 30 1640 - 1690
TgT-4 Below Beta-183444 AMS Charcoal | -25.2 220+ 30 1630 - 1690
Below NUTA-4324 AMS Soil -25.1 590 + 70 1280 - 1440 1
TeT-3 Below Beta-183442 AMS Charcoal -27.7 690 = 40 1250 - 1330 - 1340 - 1400
TgT-2 Below | Beta-183441 AMS Charcoal -26.1 530 + 40 1300 - 1360 - 1380 - 1450
TgT-1 Below NUTA-4473 AMS Soil -20.0 610+ 70 1270 - 1440 1
OhSft In Gak-15326 Vs Charcoal 760 £ 90 1040 - 1400 2
In NUTA-4240 AMS Charcoal | -114 780 £ 100 1020 - 1330 - 1340 - 1400 1
- -b In NUTA-4265 AMS Charcoal | -11.4 930 = 100 890 - 920 - 940 - 1280 1
E In NUTA-4653 AMS Charcoal -26.0 750 £ 70 1050 - 1080 - 1150 - 1330 - 1340 - 1400 1
E -a In NUTA-4652 AMS Charcoal | -28.0 970 + 70 890 - 920 - 950 - 1220 1
Below NUTA-4472 AMS Soil -24.8 960 + 70 890 - 920 - 960 - 1230 1
ThT Below Beta-82725 AMS Charcoal | -11.3 830 + 60 1040 - 1280 3
— — V3 Charcoal — 1,050 £ 110 700 - 1250 4
In Beta-183439 AMS Charcoal -11.1 910 + 40 1030 - 1210
MsT Below NUTA-4465 AMS Soil -24.6 1,090 + 70 770-1050 « 1080-1150 1
Below Beta-82726 AMS Charcoal | -27.6 1,180 + 80 670 - 1000 3
Below — V'3 Charcoal — 1,660 £ 60 240 - 540 5
Below NUTA-4464 AMS Soil -24.2 1,060 + 80 770 - 1160 1
KaT Below NUTA-4328 AMS Soil -24.8 1,150 £ 70 690 - 750 - 760 - 1020 1
Below NUTA-4697 AMS Soil -24.8 1,330 + 90 540 - 900 1
Below — V'3 Charcoal — 1,330 + 70 590 - 880 5
Tgl Below Beta-183448 AMS Charcoal -26.0 520 + 40 1310 - 1360 - 1380 - 1450
= Below Beta-183446 AMS Charcoal -24.9 1,120 + 40 780 - 790 - 800 - 1020
= Snl, Below Gak-15324 Vs Charcoal — Modern — 2
= Below Gak-15325 V'3 Charcoal 1,220+ 100 640 - 1020 2
KjL Below Beta-183447 AMS Charcoal -24.9 1,100 + 40 860 - 1030

* In: Charcoal in the tephra, Below: Charcoal under the tephra.

** AMS: accelerator mass spectrometry method, & : radiometric method.
114,

w0 ages were analyzed based on the Libby's "C half life of 5,568 years.
#%%% Cal range AD were converled by the OxCal 3.10 (Bronk Ramsey, 1995;2001).

#Hxkx 1 Okunoer al. (1998), 2: Imura and Koga (1992),
5: Soda (1997), Blanks : this study.

EEEN—EThHSELTHETE L. TOE, AT &
KzT ORI & 50~200 HFRE &80, AGHTIEIEIE
R OMEAR L, AsT OMREHEZ KT © 100 £,
THbBIEE 700 FEEEZ 3.

4-4-2 MsT

MsT (&, BT KzT (788 4F) & ThT (1235 4) I
exhcuwa, BEE (2002) 13 Okuno e al. (1998) @ “C
FREZEZ & &2, MsT % 10 oK EHEE L 7. 7
I (1997) 13 MsT & [aRIciRE L7z SnL ic> W, 78
J& 800~1000 4FLE & #EE L 72, AT & 17 “C HAR
filild, MsT D RALHSPEE 1000~1200 4, SnL i

D RALYIDSTEIE 800~1000 FEDHERE R Lz, DX
12 MsT (B9 2 40U, 2DIE 5o %, FPEDRHHIC

L TWEW (Table 3). THlE, 438iTRLALD
12, MsT 736 2T 20 TIek stz 7 7 5 Th

5 EEBRTEIDTHAD

i, EESME - TR, SRS

EL_‘EJ‘E‘LJP i

=ERITBAERES,
LT, EF%0¢KE®$K%
% @Fum(%mw 1,
(Fk2) EOTENSH 5.
i3, TEHICEABZ LD T,

b - TKINKE

3: Miyazaki Prefectural Center for Archacological Operations (1998), 4: Okada (1985),

L;EJ}‘T MsT O Mim 6 9 izt o+
sorfshcws (BREEE Y+ v & —, 1998;

2003).

ZDHb,

3. %7, PEE 1112 (Fk3) i ﬁau|

HikE RIS,

1167 ({4 2) £

MsT | xka?ﬁEm MK Go
Giﬁﬁﬂ o3t
1167 (1 t:Z) RO 1183
SERYRE T oFH
Eizokel, Wo kg H
W3 TFoT, ?gﬂ%@&i@%%@tjtﬁa E
HLTD%MT#méhTV
(%%,-u %
1@i%&w%m

JEHTECEY ) OB GEE S N, Wb KIOp S 5~
6km fFITICfiiE S % (Fig. 1) T &5, HEHHERBEDO K

%Lw

K> &l TE 5. 2L,
KGO kTR <,

WIN S
ilEkE @ b O DOFERMEDFH b
bHET, HURFOEKFERNRI N TVIZNA]
fEtEb b 5. o, BlHE T MsT O KEREFFE
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Table 4. The estimated eruption age of Takachihogawara tephra (TgT-1 to TgT-11).

Stratigraphic position i i
Esnmate«:‘:]r)l;ptlon age Eruptive style Eruption records
Tephra Lava
TeT-5~11 _ ca. 1650 - 1700 Spora:llc bl{t st.rong;'ul?ann.an explosions ek
by ej; of v bombs and bloc! Frequent
ToT-4 ca. 1650 hreati . Sub-plini ) Vulean ) several - 20 year interval
gl- (1628 or 1637 - 1638 2 ) phreatic eruption — Sub-plinian eruption — Vulcanian eruptions (1554 - 1716)
TgT-3 - ca. 1350 - 1650 Vulcanian eruptions generating large volume of ash
TgT-2 TgL ca. 1350 Sub-plinian eruptions generating scoria and lava Not clear
(1235 - 1554)
TgT-1 - ca. 1250 - 1350 Vulcanian eruptions generating large volume of ash

THIERTERVD, BB L ZTHE 900~1100 FE D[
(1000 FFHi{ELE) EF A 5.

4-4-3 TgT-1~TgT-11

TgT-1~TgT-11 I3, JERIAIC ThT (1235 4F) & Sm-KP
(1716~1717 ) IckE T3, O OwH: I3
s KIWEB ORI TV, —F, &EOM
B 1554 (K3023) SRR < OEARED B D, 1
KEEFED» 5EL &b 20 BFEMBcHEICR RSN
TWik I Enbmb, L LEAD, Tgl-1~Tgl-11

3, HERFIFNCIRE ICHB S NL TB O -6 HiS
B.’i) WK ECEED O HEE & B K O Bk & FHER D HERE
PIOHEL S £ <R LTz,

F 72, TgT-1~TgT-11 DR/ NEIEIE K A3 ds 5 FREE
e L CiEia iz 75 Th o, lacDT 75 DFEM
ERET A EEELV. KmTlE s "CHERE
b, TgT-2 U TgL QMUK ASPEIE 1350 FELT & #HEE
TP, B EERESTILTVE D0
D, FENEREEEST S EMTE -7, Thw A,
BT UL, TeT-1~TgT-11 D KERIZOVWTIE, K
SEERE KT 7 5 OB KUFEREZE L, Table 4 D

SITHEE L 7c.

Thbbh, TeT-113, BFE® “C Rl (76090 BP;
Okuno et al, 1998) & BRI 5, PEE 1250~1350 4
tH, TgT-2 1, “CHfUE (530140 BP) S O [FREHH
TgL @ “C fﬁ{‘c{rﬁ (520240 BP) 7> 5 PHJE 1350 4R & #ff
EL 58, I 5OEKIIHLT & 2 KGLER I E
FENTOVEW, TeT-3 %, “CHEMH (69040 BP) &
[ERIEAS A S, VUM 1350~1650 4ELH, TgT-4 13, BRI
% 5 “CAHERE (220+-40BP) ZEEH L, P 1650 4
LHEHEE Lo, TeT-5~TgT-11 OMEKE/ L, TgT-7,
TeT-8 % U TgT-9 I2 >V T “CHEMREEE 124, —HE
MHNCFIET 2EbH 0, BLUREKRPSRENPTED S
73, PHIE 1650~1700 4ELE & HEE L 72,

45 MEHE
ﬁﬂﬁs@ﬂ%‘ﬂj%@ﬂsﬁ L BTr7 73, ik CkkR,
PR S VR SRIC4 XL, ThT LTk

g m‘?d&fj@b fo. HEEROSHT 57 7 513, AR
2 & 5 9" Fierstein and Nathenson (1992) O &L 4 (i
ML, FEERKOTHG 2 5NBED T 7 5 (TgT-4
a) OIEHEF 0.5X10°m® TH - 72, T D, FHEIELMR
XISt 3 15 W NS 7 7 5 (TgT-5~TgT-7, TgT-9~
TgT-11) OMEHEE, —EIC 0.5X10°m® EfE L. (L
EEBITO>VTIE, ZDIEFEAEN KT & ThT OEKT
s n, DT 7 50 SHEES N B LI EICKILE#E
KT 7 I RHEREL TV B T &N D, KIIEAK [HESIL
(iR 1/10,000, 1985) | @ 25 m [EFE O %= AW, 11
AMRIE S 25m ORIEDOWHMRER - THRSNLTVWE &
L TR 7o, KIHRHEREY) & iR iRic > W Tld, 527
I EELFE L CER L.

£ 72, HEHEK D 2% DRE (dense rock equivalent) {£
FE%ERW, Table 51% &tz A TEER, KILIKE
% 15g/cm’, 23 ) TIg% 0.8g/cm’, KIHRHERY) %
1.0g/cm’, KW¥EE% 1.2g/cm?, 55T A 2.5g/cm® &R
EL., 775 CKREEL) 134 1.2X10°m?, K
Frid#y 0.9 X 10° m?, iEGTIEH 0.5X10° m® & 720, FRNE
HERH25X10°m® & 75 5. b bREHED 8 E[L)
bFzsE LT Lo Eici 5,

46 HEAHFXLEBLEORHRIEL

MK DHERANN I 2 LA A 5 &, #E7) = — X
KEFIRE U iES) (AST~KzT~ThT) 70 5, REICH
AN LoD, 7ok s AEKEFIRE LIEHE
(TeT-1~TgT-11) NEBIT LTV B, F 72 TeT-1 5
TgT-11 1M Th, = ORIHFIHESHIEZ KT 2
Zvs 2 R K (TgT-1, TgT-3) /RIS ) = —
KIEK (TgT-2, TgT-4) HET 503, Z DD TgT-
5L, 7ovA s EKT b B CHRLK LR S
Fhib 3 hIcil#liilc & 2FE O K (TgT-5~TgT-7 ®
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Table 5. Volume (DRE) of erupted material of each eruption of Ohachi volcano. Eruption age is also shown.

Tephra Volcanic edifice Lava Total
Age Volume Volume Volume
(AD) Name Vol:m:e Density| Mﬂnss ©RE) Volume | Density| Mass ore) | Name Area [Thickness| Volume| Mass (DRE)
(x10"m’) (gem’) (x10%g) . 3 Ga0'm)) | (gem®) | (aa0tg) ., (km?) (m) | Cao'w’) [ (x10%g) oy
(x10°m®) Cxa0‘ar)y (x10°m’)
TgT-11 0.5 1.5 0.8 0.3 0.3
TgT-10 0.5 1.5 0.8 0.3 0.3
TgT-9 0.5 15 0.8 0.3 0.3
€a.1650~1700 TgT-8 34 1.5 5.1 2.0 2.0
TgT-7 05| 1.5 0.8 0.3 0.3
TgT-6 05[] 15 0.8 03 0.3
TgT-5 05 15 0.8 03 03
TgT-4¢ 8.1 1.5 12.2 4.9
¢a.1650 TgT-4b 1.5 | 10.1 0.8 1.2 142 05| 57 5.7
TgT-4a 0.5 1.5 0.8 0.3
¢a.1350~1650 TgT-3 3.8 1.5 5.7 2.3 2.3
ca.1350 TgT-2 1.3 08 1.0 0.4 TgL 1.5 2 3.0 7.5 3.4
¢a.1250~1350 TgT-1 21.3 1.5 32.0 12.8 12.8
OhSf (N)| 22 1.0 2.2 0.9
ThT-c |[OhSf (S) | 1.0 1.0 1.0 0.4
1235 26.7 | 91.7 0.8 214 74.0 8.6 | 29.6 110 12 132 53| JdL 2.3 3 69| 173 89.5
ThT-b 52.0 08| 416 166 |
ThT-a 9.8 0.8 7.8 3.1
¢a.900~1100 MsS 2.2 99.1 08 1‘8 1472 _0'7 58.9 SnL 4.8 5| 240 60.0 82.9
MsA 96.9 1.5 1454 58.2
788 Kza 2.1 17.2 1.3 32 153 1—3 6.1 70 12 84 34| KjL 4.6 3| 138 345 53.9
KzS 15.1 0.8 12.1 4.8
ca.700 AsT 05] 08 0.4 0.2 0.2
Total 2504 | — 298.7 1198 | 180 [ — 216 87| — (132 — | 477 119 254.5

TgT-9~TgT-11) Al L, HEIHEIMALICH 5.
R ORI 2L A 5 &, [H5kIZPEE 700 4
LHICHE K 2 BIEA L, BN £ To#9 1,300 FEE] O MEHR
13, BT 2.0X 108 m*/ky & 785 (Fig. 15). L»
L, % OB KOBEIZ 107~10°m® 4 — 4" — (KzT~
ThT) 7> 5 10°~10°m® ® % — ¥ — (TgT-1~TgT-4), 10°
m’ 4 — % — (TgT-5~TgT-11) ~NERFEITHE/NL TV 5,
T b B AsT 55 ThT £ TOHA D 5 G DK 540 4F
Mo, REHED 9EILIE (57750 8 EIREE, BaR
D 9EI L) HMEH LA, TgT-1 LIEDK 770 4ERIZ
MEHESF L CRD L, HEHER (8 0.4X10°m’/ky) &%
NLIET (]9 4.0X10°m’/ky) EHEIL T 1/10 &5 ->TW
5. 158, WiG~KEBRIC IO L, 1L
THWRS 7 7 7 3R T S (B - fth, 2005). L7
MoT, ZORBMR S SITH/NLTVWBEEVZ 5.

47 EDRKRE

TRl & gk © — 2 %08 2 HPE A ) O MW &
Fig. 16 1Z/R9. MR MicfEh T 5 & T-FElg o va (il
AR D W Tid, KIDEAK MEEIL GER 1/
10,000, 1985) ] % & &ic, BIfEHIRIEICAZ TV BT
Falg DILM K O FAMN AR 2251, # SR T
LSt oiE L. MgkothEid, Bk D& Tk
OE» 5250 m FRE T, KKK 30m FicidmT
T ARTEAEFEAEL TWA, Cokw, (LIikoltE

W LT OENC bET VKO ZFRFS E WA 505, K
C1BE D N0 I3 RS EHERI 72 & ic B bh, ERRICHE T
50 AD L 5 EIfRETH 5.

KIBET OB R OHEE L 7MW &, HED KD
TEBIT, FIT KzS THERK & N 5 HE 150 m F2E o 1Lk
CKIE) I L TWAB T &b, @ EALIC ThT
5155 s 80m BRE DA CKiEE) AVEL D, TeT
BETHIEE oWich 20, LK FEREHE Th -
PR 14572 112 20m DJEE THERE L TV 5.

L7ehi=C, KOBEICEEH 9 2 HERE O KR 3HET )
=—RIKICE B KzS E ThT TH Y, 1S 2[EDng
KIT & - THAE S ZIZRE CHEo LR S e & v
2%, WMET DL, IEEHRY TV 2 B OKES
kDT 751, WInb/NMIETIRRmEbATH S
teh, KOt E£ 52 ERTES, (LA LA~
DO EICEEAEFTE LTV,

BiEoRE 1T ) = - AEAKTE, KOEFITESL
77 FIERL, BABBEEO T 7 vF x — b sl
L. 77 WF x— b ZJER L 72 ThT-a, ThT-b, ThT-c
ORI, 100~100m* 4 -4 —Thsb. —F, 77w
F % — FEER L TV W MsS )2 OF TgT-4b DO Hi &
&, 10°m’A—4%—Thsb. KB, Tgl2d 10°m’ 4 —
y—oiEhaE Ly, KOBERMTcEEEETH 5
2, KIOGRERERITT Vv F % — b &8> TW5B, Tgl-
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Fig. 15. Cumulative magma volume (DRE) versus calibrated age of each eruption of Ohachi volcano. Light:
tepura, upper middle: volcanic edifice, lower middle: lava and left: total erupted material.
W -t Takachihonomine ®»E

Fig.16. Cross section of the Ohachi volcano.

2OTTNVF X — M, FEEROEEH (Tgl) 223

) T INERE o fo e DI UK SRR TS A S
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128, H b (1988) 13, ISR PR AR RS
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SV, KO SHH Lck b L WisER Gskas
VI; TgL o) oiatebiE & A7z, L Ligkk D
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(1, 2004) OHEFIDO XS5, =23 THEKEHEEOTHH
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Fig. 17.

Distribution of tephra and lava deposits
around Ohachi crater.
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