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Estimation of emplacement temperature of Taiheizan pyroclastic flow deposits from Holocene

Sanbe Volcano, Southwest Japan : Were Jomon people affected by pyroclastic flows?

Yoshihiro Sawada*, Chikako Kashine®, Michiko Fukue**, Masayuki Hyodo*** and Yoshikazu Sampei*

Abstract

Many archeological sites including Jomon remains occur along the Kando River, Shimane Prefecture. Some Jomon
remains are directly covered by Taiheizan pyroclastic flow deposits which originated from the Holocene Sanbe Volcano
nearby. Carbonized woods from the pyroclastic flow deposits have previously been dated by "“C method at 3530 100 and
3700+ 130 y.B.P. The pyroclastic flow deposits are block-and-ash flows. They contain many carbonized wood fragments,
which may reach a length of 468 cm and a diameter of 30 cm. Flow emplacement temperatures were estimated from
paleomagnetic blocking temperatures of clasts and H/C thermometry of carbonized wood fragments. Accidental fragments
in the deposits were heated up to 530-560C, and temperatures estimated from carbonized woods reach 545°C. Although
the Taiheizan pyroclastic flow was not large and the archeological sites are about 5.5 km from the conduit, emplacement
temperatures are very high. It is inferred that some Jomon people suffered from the pyroclastic flow, because of its power
and the strong thermal effect on the surrounding area. Estimation of emplacement temperatures of pyroclastic flow
deposits plays an important role in the drawing of volcanic hazard maps.
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72KRE DR, ARIMRBEHREL ST & VAR o0 R
D WSE (Yamamoto et al.,1993) AN A SN, F/o8%L 5D
MErb D016 HOEEETEALRA ML — 7 —HROBE
FHCE o TH RED 517 (Suzuki-Kamata et al., 1992 ; &[]
1370, 1996). KBERHERW T OERF 2 HWT, £0MER
AL oA O EERE % RED 5 J71E 13 Aramaki and
Akimoto (1957) D FEREYZBFFELIRE, T2 O KL%
WHRIZLTIThILT WA, Bz 1L, Santorini: Wright (1978) ;
Bardot (2000) ; St. Helens: Hoblitt and Kellogg (1979) ; Vesuvius:
Kent et al. (1981) ; Guadeloupe: Zlotnicki et al. (1984) ; McClelland
and Druitt (1989) ; Colima: Clement et al. (1993) ; Soufriere: Cole
etal. (1998) ; Calder et al. (1999).
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57z Maury (1976) OFER LM TRV L 2R L7,
Sawada et al. (2000) (3IREEBEAIO G4 T TIER L 72k bR
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SHRUEPERFCTROFTLVENLXKLTH S (51
). =B OEBEEHIICFEARS L ARIERET
&5 (REBITA, 1983). =HRILIOEBYEIL 6 B (AH: - H |,
1971) H A\ i 4 B (ARERIZ D, 1983) IZRKFENTWVAS, b o
&S RYIOEEIMT ISR, MK - ARRETEAIC
RESNDEET, RRETEAHEBRW S KIATER &
B4 KLROBIZEREENBZ EI2E 0 10 HER & HEE X
(K- =0, 1987), T AR KIRHERE Y & RRBET
APHDYNT D FTHFM L LT 10020 Ka & 100+ 30
Ka 78 S Tw b OkAHIZD, 1999).

2 ZTHho 2RI AR I ZRIL RGO IGES T, 4
H - HE (1971) O 6 B /2 IIMREBIT A (1983) D 4 B
H7:B. KINFBYII R TRILK, ALK HERE
W, BRIETKUEDLS %5, KPEINKREHERY D% 1)
Ty Ty RTyva7ua—T, ZOHIZETNRERILK
A ovc #4413, 3530+100y.B.P & 3700+130 y.B.P TH %
(F54:, 1998).
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A MA MEEIEFEBRE T EO2XOBIME
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720727y, MREIXETAR 13m, HEEEEILS Sn THo
7o, HWUBIE TR S FATEER A & DA T X LIKE - BoR
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HEY - AR - BRAIWLIKE - BIRKILIK~ KRG - £
TR -oTw5E (554, SH). BREIZ, FHRE1-2
cm, & K4cm T, MK OKLUREYE &F %\, BIRKWL
IR, " ~HA KK T, @iKIER V. BIRAILIK ~ X
g 1L, TIkATR <, MK~ MY 1 XC, P04
cm, RAKEIem TH 5.

B A BRI 7o R AR E vy 2 7 o KT v
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Fe< by s, fLEicmb - Tlikib L, EEETIX
ERIELTWA, < )y 7 ZA3EEKIIKTH S, FEE
THIEEOTA A VER LEBHEROTA Y A NEEIKE
RiEmE, GENRE, WRE, T4V FoREEREE
. TAYA VERIIRKRZE Teom, FHKFE2—-4em T
HEAKTHL. BEEGH ITHEARIS {, RBITRKA 40 cm,
FHH 10cm TH 5.
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7DV ME, TEHICRILRR 2% G kP #ERED o
& (KRFEILKPREREY), BRIOEIZEZ>TWw5E, TO
BRIZOTHMIZIE, & F) TR EE Y 7 BOBRTXKILK
(a3 - 3k, 1971) 2% 5. HEZFEL 22KF I AR
WRHIE, 7ay 227y 7y a7a—7T, ESEHAT
#13m, BMEITH23m, EHTIEZ22mTHB. —fxiZ,
RACKF I TEICEZ . R E~ MY v 7 2GH0EICHE
o THEHRIEL, #hi ) EHTRERELL TS, KEFE
TRREBEOTAYA VER L EBERRO T A A4 FNEEIK
H, P VERRBECHBEOREER*E0. AEZ
LERBEEOTAYA VEROFIZENNVEROVDUE R
(=07 20592)%b2b0bd5. BEROTHRE
215ecm T, 10ecmUTOLDICRIAEE - IZHEOTA
A MYERDPZL, 10emPEDLDICIZREERPS . B
BOBTIE, TEHP»S 40emFHICEEER 2L EUEN
by, gLy EETERALE (B 2o THEREILT
B, HLENICIZ TS 10em BREORE, F3EEAER %
VLB ERATIE, KRR IEER LY M) v 2 2T
LRI o THBRIE L TV 5. FULER L 02— 10 cm @
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A MC MESLEFREBRAETED I RICH2 (B
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A4 PD KRPIMWAFRER YO TRIZEHR L Tk v
A, EEiX160cm L ETH B, KPR HEREY 28K
MELC, BABORE SR (ERE, 7134 PEEIKE)
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KM S, 8ix380E, KM2, 3, 913250k % Tl ) Ic sk
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% LS KM8-1, 8-2, 83 &%+ 5%. KM2, 3, 93 bk
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MATHESGFERIZL Y, HCOXEE (Nagata et al., 1952; Ueda,
1958) BSHEZ 5 TV B O TH A Z LA -7 GREIED,
1999). KIRR G I BAEHRIUZICHEB L2 VRM &£ 2 b h
5.

F4 b ADREEN (KM) 1220\ T, 560C LLEos
RS Z DERAKIERICE D A TN L ENIES LTz
Wit TH b, KM2-2, 3-2, 5-2, 5-3, 7-1, 8-2, 8-3, 9-
21, BROPLEBICH - LFESICHMEL, BILFmOE L
% BEE, D=10.8°, 1=38.1°, n=12, k=132.8, 2 95=4.8°
EEPLTEY, REFTZIHEEEH OBRKS (350—560
T) LA ANTH S, $72, TOHFMIZLHOHBR
DOFAL (FLHE - A, 1996) L b FE LRV, BlIb, ZO®K
LK EER ISR L BIETH L L EZONR, ZOZ
L, TOBERIIKEERICE DA% ED 560C F T
Nz EZTEW, KMI-1, KM9-1 & 9-2 % & { FE
EOFEFOKIR S (200C LLT) O@ILIZIEE ICALET
520w Twa, T, N7 MUVKRENETIE, BElHE
H—7EHNTWE., THIREIHLDOREIFEEEL IZH D
720, REBICEET LRSIV TV A RIS, B8 S



10

BARUR, AR TR O =R AR Y O 2 BIRE RS Y

—BXNEEEZRT 0 ? —

KM2-1 KM2-2
W[ UP Wi uP
560°C
S N
KM1-1
s
W]|UP
E oown\
KM3-1 KM3-2
W, uP
s
s
|
E{oowu
KM5-1 KM5-2 KM5-3
w|up w| uP W[ UP
r
s 560°C }// s 530°C S N
T h [\\/\/\ N
El oown\ E DOWN\ EL DOWN
KM7-1 KM8-2 KM8-3
W UP " UP WGP
560°C
A PPy ‘ N SN NS o N
yx S~
£l DOWN £ DOWN £ | DOWN
KM9-1 KM9-2
w W uP
s s 560°C
PE— ” .

E L DOWN

E* DOWN

IO ¥4 FACBTLREER (KM) OBRRBEMHICL b 7% ) BEBME{ONY PEER. @HIIATH
&%, OFMISHETRELRT.




RE NHGA - BRAE T - LR - KE B - = R 11

TH2-6
Wlup TH2-6
S N
L . ] ls
2 \L 100
300
15 30 po
J
) X.
] N
\sao
. .
0 100 200 300 400 500 600 700
E | DOwN oL
TH2-8
W e TH2-8
S
100
'\:'\m
v vﬁ%
450
20
o \
0 \Msﬁm_
0 100 200 300 400 500 600 700 800
oL
E | pown
" TH2-10
45
40
35 100 -
30 200
st
20 450
15 \
10 \
s @
0 Ninagegn |
(1] 100 200 300 400 500 600 00 800
E L DOWN ot
THK1-7
Wl THK1-7
S N
18
16 100
14 A%
530°C - J:: =
. M__‘
[
. \
2 \ s
[ \;ﬂﬂ_
0 100 200 300 400 500 600 700
E DOWN| o

%11 HAFBIBTARETIEETAH A4 PaH (TH2-6, 2-8, 2-10), BXUREEH (THK 1-7) OB MO
B, BEBALONY MUVIRER (EH) LREBEEOZIR (HH). TH2-8 DXZ FAHEEHIZBWTHR 515 200—250T
ORI, BALREZ LR TH IERS ORI L 52 ENT MVEEOHEME LT 200—250C (27 TR51 5. TH2-6, 2
Z104E, N7 MVEERTIIRER S I35 STV 2R WAS, 200—250°C £ O b h 2 HAL SR A AR K 5 O FFAE & RIK
LTwh., THK 1-7 DXZ7 MVHEZRICBIT 5 530C L EORBALIZRE S P WAEMIZD > TWBALRS TH 5.



BARUR, RS TR =K LA I KPR O e BiRE RAE S 1
12 —BXNIHERZZT N ?

Hak (KM)

Il

E
+ T2590°C
® T=300-560°C
u TS250°C

£HER(THK)

T>530°C

T=530°C

S & X D o»

B|EX(Z
EER
(TH-2)

+

T
°

+

+ +
© T=250-350°C
+ T=530°C
® T=400-530°C
" T=200°C

N T=250-350°C

+

12 L oEREEM LS SO 23y M hoy bR
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T REER (THK) O&ALES &, 400-530C DAL
B D) (X) &£ 95% BFRA («95) MEET. &
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9. TKH & TH ® 7 — % |Z Sawada et al. (2000) 7> 5 5 | .

H4 | RHES| H# BE B | RA | K8 k a95

(c) Gl ¢) )

KM |BEEE | 200560 | 12 108]  38.1) 1328] 438

B | THK |R@HK | 100500 | 6 212) 464 574] 89
HEN

B | TH2 | #mzp| 300560 | 8 55 d6.1) 493 80

F2ER RICAKFOHECOHERY, HCEFHR, BIU
Sawada et al. (in press) DEE 7 L — 7 1 oXZ H /2|
RS Y. RILAKHK CKMB O 7 — % i3 Sawada et al.

(2000) %575 .
Sample H C H/C Temp
No. (Wt%) (wt%) | (atomic) (C)
H4 bA
CKMBI1-1A 2.32 72.1 0.383 524
CKMBI1-1B 2.37 75.2 0.376 529
CKMB1-1C 2.12 71.1 0.355 545
CKMB1-1D 2.32 71.7 0.386 522
CKMB1-1E 2.40 70.1 0.408 507
CKMBI1-2 245 71.2 0.409 506
CKMB1-3 2.37 69.4 0.407 507
CKMB1-6 2.07 66.7 0.371 533
CKMB1-8 2.30 64.0 0.428 494
CKMB1-10 2.53 68.8 0.438 488
CKMB1-11 2.11 63.0 0.399 512
CKMB1-13 1.30 40.9 0.377 528
average 0.395 516
STD-Dv 0.024 17
Y4 B
TH-2 2.90 72.0 0.481 464
MW-2 2.97 67.6 0.524 444
MW-3 3.30 72.1 0.545 434
MW-4 3.26 73.0 0.532 440
MW-5 3.17 74.4 0.508 451
Y4 +C
KM-1Ar 5.30 74.6 0.847 344
KM-1Bm 5.46 74.2 0.877 338
KM-Cc 4.77 70.8 0.803 354
KM-2 4.54 71.1 0.761 364
KM-3r 4.41 66.4 0.791 357
KM-4C1 3.86 74.7 0.615 407
KM-4Cdc 4.42 74.3 0.709 378
KM-4Cdr 3.76 71.7 0.625 404
¥4 D
KMBO00-1 2.33 66.1 0.420 499
KMBO00-2 2.54 65.4 0.462 474
KD1-1 245 67.7 0.432 491
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