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Restudy of Stratigraphy and Paleomagnetic Characteristics of Taisho Lahar Deposit Associated
with the 1926 Eruption on Tokachidake Volcano, Central Hokkaido, Japan

Shimpei Uesawa™

On May 24"™ 1926, the eruption of Tokachidake volcano, in central Hokkaido, efficiently melted the snow pack
on the hill slope, triggering the Taisho lahar which killed 144 people in the towns of Kamifurano and Biei. A
geological survey and paleomagnetic and granumetric studies were conducted on the northwestern slope of
Tokachidake volcano to reconstruct the sequence of the 1926 eruption and decipher the triggering mechanism for
the Taisho lahar. The Taisho lahar deposits in the proximal area of the volcano are divided into five distinct units
(unit L1, L2, and A through C, from oldest to youngest). Unit L1 is an older lahar deposit that underlies the
1926 deposits. The 1926 sequence consists of debris avalanche deposits (unit A and C), a laminated sandy debris
flow deposit (unit B), and a lahar deposit including scoria clasts (unit L2). Each unit contains hydrothermally
altered rocks and clay material with more than 5 wt.% fragments smaller than 2 mm in diameter. The progressive
thermal demagnetization experiments show that the natural remanent magnetization (NRM) of all samples in unit
A, B and C have a stable single or multi-component magnetization. The emplacement temperatures are estimated
to be normal temperatures to 620°C for unit A, 300 to 450°C for unit B, and normal temperature to 500°C for unit
C. On the basis of geological and paleomagnetic data and old documents, a sequence for the eruption and the
mechanism of formation and emplacement of the Taisho lahar can be reconstructed. The first eruption at 12:
11 May 24" triggered a small lahar (unit L2). Collapse of central crater at 16 : 17 May 24 1926 then resulted
in a debris avalanche containing highly altered hydrothermal rocks with hot temperatures ranging from 300 to
620°C (unit A). The debris avalanche flowed down the slope of the volcano, bulldozing and trapping snow.
Immediately following the collapse, a hot (approximately 400°C) hydrothermal surge (unit B) melted snow and
transformed into a lahar causing significant damage and deaths in the towns downstream. Just after the
generation of the lahar, another collapse occurred at the crater causing another debris avalanche (unit C).
Key words: debris avalanche, emplacement temperature, lahar, remanent magnetization, Tokachidake volcano

1. IC®IC 1986). F/NF o FIb e A ZKILDEE, EKICK 35

RIEET 5 N — )V Id SR O KITEEDI SR O E K2R RO KRERAIAD KR 2 Z0FICElfE T 5 2 Lk > T
HUCH LCRAEL, BNV ORIBARSE 2 S —WaRELLEZELONTVS, FIDEMIC
K KIBREDO—>TH 5. 1985 Ffikao vy 7D % b, KHERS KR — D10 & B KITPEOTAE L @S
INK e TV e A ZKILDMEKITHE - THAE L R ET B S5 N — )V OHEFNIEHEHRE STV 5 (Major and New-
FN—IVTIE, #925,000 ADSEEVEICTS - 72 OB - fth, hall, 1989).

* T156-8550 BUGUABIH A Xk Bk 3-25-40 (Present address Department of Natural History Sci-
HARRFRFBAR S E R R ences, Graduate School of Science, Hokkaido Uni-
(B T060-0810 ALEEHILXIL 10 4576 8 T H versity, N10 W8, Kita-ku, Sapporo 060-0810)

AL E R R B e H AR LR RO
Graduate School of integrated Basic Siences, Nihon Corresponding author: Shimpei Uesawa
University, 3-25-40, Sakura-jyosui, Setagaya-ku, Tokyo e-mail: s-uesawa@mail.sci.hokudai.ac.jp

156-8550, Japan.



172 LEEY

1926 i dbimE IS E K LTRA L 7o KIETRT I, H
RTHE—HBHFOH BAERS N~ VELTHATDH
% (ZH - BB, 1927). A5 —ViEKICEOERD
RIS A5 S LTRAE LKL EEZONTED
({5  fib, 2004; M « R, 1927), ZDF/—Iic
o TR LE REHT, BT 144 Z 03k &
-7,

KIETRHRIZ D W TRFE LG D 5% < O KIIHE PR
WgEsstssnTE . ZH - HE (1927) BAEEDICE
BOBSINEAEL TV T &S, KIERRIZEOA
EYSILIEOE RN L Stk 0 FE Lo & EZ,
LRI & HAEY) « B—RER « BRI E LT
5D fi%R Lz, D%, Murai (1960) (3 HVE“=HIEE
Wi & KW B E %25 &k T L& L7, Murai
(1963) Dtkic ThA®HIEI L 72 CHI - fth, 197D, A1 -
fth (1971) 3Pk LA S 2BV B E oLt i 5
9B 58— VHEREY) A Cm (1926 FRHHERSYD & L
fo. £z, 25HE « fth (20002) (FL{ARHE O Cm % Cml #f
Y& X cnmsEmhrntiiycds s L. &5
IRIRD 7~ — WVHERRY) 2 A B 18 12 W HERE s (51 L &
N9 O 7o Cm2 HEREY), ZEOKEGTRED S
KSR « K G 2 BFE T~ > v b skt « HERE L 7c
Cm3s HEREY), HHRIED~HRIRD O B A ic /A R 2> S LD
AENEFZ ONLHBEEZ L &F, BEFhEER
4 Cm3d HEREMITIX Y Lic. E72, 8« i (1999) 137
BENICEDENRT IV = v J SRR % 52
5 LIk MEDHREEIERE L. 1nh, B -
(2007) 13 A1+ fth (1971) ® Cm % KIEJRFHHEREY (Tm)
ELTVA.

LiL, IhooifsEidiikEysEDLSicL T
BIERIS N — L EFESELDONE VD T =V DFE
xS MicLTuiWL. 22T, AL TR
FR K LT OFES 850 m~1,500m ICHERE L, 3k Cm
(Tm) & SN TV HEREYIC S W TEHBRI R %
To72. TOFEE, K%K T Cm HEREY) 2 E KO 2
=y M TE, ThE 1 EokFREECX > TE
RSN EEZSNTE 7z Cm HEREW 3L D AR R
IR > TR SN ENPHGMICHE - 12, F
7o, Cm HEREWIOEEIRE ZHEIE 4 % 72 I &y
Wr&iT- 7o, KILEHY O EEREEZHEE T 5 fcdicdy
WK 25 R U 7o 1 OFZE1E, Aramaki and Aki-
moto (1957) 1T & 2 ZEHERGY) & Jei e OFkAIIC >
WCTHoTe. TDR, BIEREHOEAICLD, EiE
BEOHTEL & SICFRINCIT S T EmfERICis - 7o (k
7R fth, 2001; Hoblitt and Kellogg, 1979; McClelland and
Druitt, 1989; Porreca et al., 2008; Saito et al., 2003 73

E). Cm HEREYIC D W T b AL & (it & & 7o K LmE
VIO EEREZ RS 0 KRR AN Z I 5
teic, WHIRER A & & ISEEIRE OHEEN L &1
TW3 (B« fth, 2003). 7272 L, COWIFCIZHAHER
L TV 2 HERE O S AL BT o braliehic A9 5
HEDTHICREhTWEYL, 22T, HHIEES O
T RIEE 0T, W, A Atdis & 21T, 1926
K OHERS & LR FHEE O FAE MR S O 5~ — VT
MEFMEIL7e, 1B, AwTlE, B 850m~1,500m
i HERE 3 2 RIEEFHERY 2 Cm, Z O FROES
850m LI N OF R WIS 2 KIEJRHRHEREY %
Cm EZED 5/~ — VHERSY) & FF.35,

2. PEMEOHEE

s (Ek 2,700m) (3, JbmEhREtoRE—+
B XKL ORI AE S 5. i T, 1926 4, 1962
HF, 1988~89 fEICME KD O, HATHR bIGENIEFRS
KLD—>TH 5 (Fig. 1). THEKLEE, 2R L
g & -F R PG —H A AIIC £ TIAA 55 =
FCOWMAUEE O IAFE RIS 252 & 4 2 i o IHE
BoKkE» 5155, oKLk Z OIS
S GEPfCRER~rhig) - ohdl] Gapuidrhd) - il
(FT# 3,300 4F) D3 >D 7 V=7 ICXA STV S
(HEIEL « fth, 2007; A1« fth, 1971).

i+ ek LoZ < FHHERE  (Si0,=51~59 wt.% ;
BRI« fth, 2007) OIEHA S50, (LTERILIERNHIC
BERO KB ELET S, TNSEBEMS, 62-11kKL,
rRgek I, 75 v Rk, 2 ) oNFRE, dbEpkE, Bl
KOEMEENTWS R - ftl, 2007; )11 - fth, 1971;).
F /o, dLPERHEICIE BRI & D, 1988~89 LED K kmHER
Y, 1962 FEKIWEHEREY) (Tk-8), 1739 HEMEHT a B K1
JKJE& (Ta-a; BsHE « )11, 1981), 1694 FEEr i c2 kil
K& (Ko-c,; Bsdt « i, 1989), 700-800 yBP M 1Lk []
VAT O TR K HEREY) (Tk-7), dbmIK IO i
H=i, BELAER, AE KOs A, 3,100yBP O 75
v R KCPKBERA S LTV A, KLTBiR I LAy

5, 1926 FEDKIEJRH (Cm; A« fth, 1971), Ta-alE
b0k (Pm; 2958 « fil, 20000), = EEIJEHHE
i3 (Fm-3; BEIE « fib, 2007) AEI5NTW3. 72,
T O IR HRHERY I > W T ld T, FAE - fih (2008)
DD D 5.

Cm HEREYID 5 185 1,000 m~1,300m 124313 % b
D3, K OASEOHE FIc/fid 5 CaRlll -, 1971).
Fio, FREHTE, CmEED 5/ — VHEREY) LSRR
BEBRFNBVD I — VHETREYIOE B, TR
ATZD LIS 2 Gk » fth, 2000b).



JbimE KL 1926 SR KORIETEFRHERTIIE R O FHRGT & b i S
140° E 144° E

N V"?

(A)
a° N

ﬂHokkaido
;P =N
~ Study area

'Kami furano

Central
Crater

Maetokachi—dake ATokachi—dake

/ Nakafurano
2km -Mud flow covered area

[Sv]Ash fall

AN " . .
Volcamc bombs and ballistic rocks

tamu.ki
Crater |
g I"‘. »

Fig. 1. Distribution of the 1926 deposit of Tokachidake volcano (A), and locality map of study area (B).
Numerals show locality numbers. Open square is position that the Motoyama Office (MO) was situated.
Shadow area is lahar flowed area. Map A is modified after Tada and Tsuya (1927).
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Table 1.

Correlations of stratigraphy for Cm deposit between this study and previous studies.

Tada and Tuya(1927)

Ishikawa et al. (1971)

Saito et al. (2000a)| This study

Hot volcanic avalanche

Primary mud flow Cm

Secondary mud flow
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Fig. 2.
cross sections of Cm deposit.

Schematic illustrations showing distribution and
On the distribution
map, solid lines are 0.5m isopach lines of Cm
deposit and broken lines are 0.1 m isopach line of
unit L1. On the c-d cross section diagram of Cm
deposit, central crater lava surface is normalized 0
m.

fl (1971) 5 Cm & L, 250% « fth (2000a) %5 Cml * Cm2,
ZH « BURE (1927) 2SEREEY) « S5 — KT & L 7o HEREY)
(Table 1) [FRHME S @M c> = ~ L1, L2, A, B,C D
52=y MIXHTE3, T05BHIE 02 TIE, MLk
D=y bLL, A B COLECELE 4=y FDEED
oNB. o, THHEREENEEORS 1,270m Gt
19) 12ld, 2=+ FL1, A, B, C&I3EHERICSTS2
=y FL2BFEH LN L. 2= b L2 OPERIHE IS 2
=y b AIKEDLND (Fig. 2). 5B, 1=y FXO%EL
T HEREYI D 5 BHIAE 20, 21 132 < HUE (1927) 555
W& LcEiHTHd 2. LINCSEOBER, o, &
O EtH LR EdRd 5.

42 Cm HFREYDIEEE

421 2=y L1

2= kL1315 1,100~1,500 m O FHE LMl
AL, ek CvaS 2 B © B iR E IC &
OWEHERYTH 5 (Fig. 2). #EEIEL, FAEE
WS 1,400 m L CEIR SN 2m Th 5. BE LK
IR L O oRE X 0 s 2ICER L TCvwa, g
WrRE s gLk D17 S FARLOD T 38 UK S R 2 i
L. CORER RN v I v AREERTEGHANEL L
s Th v, 8N CREEFSERER > REANHES
Ntz oL A LFIIFISE FohIe kK IES &
Fl—Thbs. AERIELEox=y r AICHEIZHIS A,
FO—IiET oy 2RI =y F AICDIATN TV S,

422 o=y hL2

2=y b L2 FHE 19 (T 0 BEE$ 1,270 m~ 1,300
m, IRE 10 m DHFHICHHT 2 BEH m 0FAKED
MR E CESCWEHERY Ch 5. BB EWE THUKE
BLIcHBOER 2288, 2=y FL2IKEENS
BIZE 1m P EDOH A D b DmFEL D, F1z,
MEofEe2a ) 7a25E54, 230 7 RIGAHT R
IoTHELTWS,

423 1=y hA

2=y b A IS 850~1,500 m 12434 d B IR i~
HHKEOMYE cECWEHEEY cHh 5. REE



176 kguy

4m T, LFfl o MRl WEEART 5 (Fig. 3
a). BEUCYoHETHksh s, rA{LLk
o~ALER 22 8. I3 LARLEOMIE, FKHEE
HEECZE LTV 50, NP ILREEZ bon%
W, IO A B VRIS 5 &, U HLG R 2
iETh-7z, 2= b AFOEMICE, gEEsiEn T
Oy 2IHEI Y =2 5y 7 (Ui, 1983) /=71
Yav~<—7 (Ui, 1985) W¥E L 70k 3m O (Fig.
4a) 0, HESANTHIN VAT IREBZSA - oM L
(Fig. 4b), 7RfO-v%KEA2SE Ll c&E L ERE
OecmiEEDT oy 7Ny Fy—2RICEENS
(Fig. 4d). #1501 (55 1,440m) T3, B 5~10cm,
=& 130cm O/ A TIREENFTED 515 (Fig. 5). ¥4
TR EREO e S B, BEEoa=y b
BclIons., 4 FNOREEIE vV b LI OMRIE
Wz Lw, Fi, Hil 05 (5 1,220m) T, =9 b
L1 LoBROx =y b AT/ Sy FIRTHIRIE %2 /K
SESAMH B, 2= b AIZES 850m T DM 20,
21 BHTRIRA T (Fig. 32), BRI VICHMS 5 H
WIN— VHEREY ZBEEES. COfhETE, 2=y b
ARLfioa=y b BERTHEIES LICEHEZRL
2=y b ARREFEO Ty 7 ELT2=y b BIZH
DIAENTWS (Fig. 6). 2=  AHOEEHEHRD 7
c Oy 73 N EFITRIRAR L, T oK IS 01
T 2m, #5521 TlE 50ecm &E/hE 75,

424 2=y B

2= b Bl3HEE 850 m~1,500 m D#EEPFAICHT L,
% KE~FIKE 22T 2WWEHREYch 5. RNgogE

FRH R T 1Im EEL, BIREH T 10~20cm &
7@< 1554, I EmEoE 01 TRIEVWRIERR S 3 F
WoNB (Fig. 5). £/z2=o kA L[EBRICTM{LLE
KE~HEER 2% G4, REE LR T 3 hiriE
KB WHRI~ O BE A/ L, FREBICREID Wi
R L EROEIG N LIBIKSEL 155 (Fig. 6). =
= b BI3HEE 850 m i DML 20, 21 B HIEAT
(Fig. 32), @BRHIIAVICHHT 500\ 5 — VHERY)
1=y M AZEEES. COffETIE, =2 F Bl

62-1 @

62-1 @ 2=y b AEREECRALICAMHAEZRL, 2= B

) ) ) Fax=y M ADRKERE 7 B v 7 #HDIAA TV S (Fig.
Fi 3. oo g of Tt e NSy i 5050 075mm-1 0.0
deposit in meter. Broken lines show distribu- mm) ORLFHICE, HfEa s 5 2AHO 2 3 ) 77 3% f2
tion limit of Cm deposit. C represents central AT 5, TDRa ) 7 aENIC L TEMER N T
crater. Lic&lh, FiliEisn v v« BREA « RUTKG -

READZED N, 23 ) 7TOXREICELT 2REA
DS HBbEEDEX 0.1 mm OIS 1E, —BEE LIEEE
I > TOWBIGEDH 5.



JeiE KL 1926 EMEKRIE TR FRHEREYI B O FRfET & b Ml <V v 177

Fig. 4. Debris avalanche facies of Unit A and C.

unit A. (b) A shearing joints block in unit A.
structure in unit A.
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Unit C Mixing part O
UnitB .
sg; Pipe structure Q
Unit A % csle”
Fig. 5.

TS 5 LR R LT L E S e, EUKIREE
DFFHLT 40D TKEL, 4 OLIT (0.0625 mm DL
™) ofksy & 4 OLLE (0.0625 mm L) oFEHZX Sy
L7z, 4 OLIFORIFIERE « fth (2005) O EITHED,
L= —[al « BELEE O 2B L — = R
i (Bl SALD-32008) 12 CHIEENMT 21T - 7o, 7545,
ZITE S SR, By 4 XX kiki - (4 DLL
™ ch» kit 4 X BOLIN) O TFOEI&G%E ST,
2=y b L1 ORI DK 30 wt. % % b, B
Ere—27 1 z@EH 519, —0.50 (1.4mm), 1.5 (0.35
mm) BRI E— 2 2> € — FART (Fig. 7). M

Gravel

Highly hydrotharmally
altered block

Cross lamina

Photographs and sketch of unit A, B and C at Loc. 01 (1,440 m in altitude).
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Downstream Summit
« — -
22 20 06 05 11 01 Loc.No.
570 850 1100 1225 1300 1440 Altitude
Lahar SN S L P R (m)
fromCm |2 -1  EEG 3
] I I, -- O @...“ X O .
o ® 00" ACJLM¢C
Pm O N
b 2.2 “EEEA Unit B
el '\\ | i
lm Unit A
O UniELT
0 '
Central crater lava

Silty sand matrix and round gravels
E Recognized cross lamination

[TT] soi
Lava

Fig. 6.

5. i LIRERORELS 1,440 m (] OIS 01 T, ik
RIS & <, ¥t 13 4wt % /D0, FERERIC ) h
I DITHEWEESY, kit & bickEind % (Fig. 8). 15
1,000m T DI 06 Tld, == b BII Moz =
MAZHIDIAARREG L THEKRMPEL 125 (Fig. 8). =+
=y b CORIENTIRE—2D (4mm)~—1D (2mm), 1
O (0.5mm)~2DICE -7 %2 LEPNIEE— KPS
5. Kitorid 2~7wt.% L0730 (Fig. 7). Hifi06 T
13, BN 6Twt.% LT 5.

5-2 Cm HEYOERY

Cm HEREW) D RERRIN T 2 FEARBEIGSSE T CiT - 7. &
Pric i3 01, Higk 06, Mg 20, Higk 22 O Cm HEREY)
ORBE X OFILL 72 9 SEHT > W T, EERIEIT - 212D
0.5® (0.75mm)~1® (0.5mm) DR F2HLL 7z, 754,
2=y b A 50D O-3D~1D (8~0.5mm) DI
FITOWT 1O T E DAL A, K&
TALEA D SN -7z, £ TT, 300 hill E kL
FHAEE500 (1mm)~1D (0.5mm) DRENE(ED
M E2REST 2 EIREL, oSS % EH
Lo MEICKE L TIRBPEMED 300 FiFZEICE 5 &5

Geological columnar sections of Cm deposit.

Angular altered gravel

@ Sub-angular altered gravel

Site of each column is shown in Figure 1.

ICHESY L, T DL TORTOEEZEE L. M,
HiesR, IKEEh, Retsh, Toft (REesh,
237, REER, fEE OB

2=y b L1 (M502) (EEEER D 34%, KBS
M 34%, TOM32% L0155, TofhioHH 91% (3R
a7, Fi, BEEF OS5 17% Gl h v
7 v, BRMEA, ROEA, RIRAREZRS. 2=
L2 EHBER A 31%, IKEER259%, < O
11% T, OfthoN8E»B2a ) 7ThHsb 2= b
A, 2=y b BIRHGEN D 26~47%, KOS DS 49~
67vol.%, % Ofhns 2~8% TKIH & O HfEEDHHE 1B
D59, PRI Z(E LS W (Fig. 8). —/, Cm i
D~ — VHEREYIZHES R 0BG 56% &, 2
=y hMA, 2=y F BD30% ITHXZ W (Fig. 8). =
=y b CREBOERN 18%, HADLERM?19%, KT
B 3%, FDhin1% Th B,

6. Cm HREYOHHHS O & EBBEDHTE
61 HEHREAZE
Cm HEREY) O I HIRH S T 2 B RS B G SER,  BRMEA
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o UnitC 1
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Fig. 7. Grain size histograms of Cm deposit.
Samples of unit L1 was taken at Loc. 11, unit
A, B and C were at Loc. 01, unit L2 was at
Loc. 19.
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Fig. 8. Downstream changes of white lithic content
(a), sorting (b), and clay content (c) of unit A
and B deposits and distal lahar deposit originated
from Cm deposit from central crater. The
degree of sorting is calculated by the method of
Friedman (1978).

MIHRESESR, WHERAIEERIC L DT> 2. gk
Cm HEREW 52 55 & LS 15 o Fhoh K 7S 5 A Oth A
15) 2 &L AR ST kAL L 7. X5 L7z Cm HEREY O
9ba=y b A~C B bNHOEGEIENRY. £IT
KimTlE1 =y F A~CICO W THHBE T 21T -
fo. M 01 Tld2 = b A SEE 50~200 mm O
CRLROBEGESMFE 13, BELD 7w 54
TEGMER 3 [EE, 2=y FBHFM~SEF, =2 B
O _Efin S 3~5cm (EHD) & 10~12ecm (FER) OHgHH
foznzTh ekl oGit REOT VI A TET
frEklE, 2= b CHhA SR T LRKDERESME
BH2 EAEREC L 7o, His5 06 T, 2=9 M A, 2=
M B TISLRDEAREZE 6 9>, Gt 123 k%=
Bz, co5b, sAEANRFHEEL 72 v 7
B ONE, 1999) 12t -7, —F, T INA FTOR
HUIREA « $5K (2004) DHEITHE - o, 138, Rikd 5
BRSBTS O R i S8R D A L5 (L e O i oD I TE
123, R EF—wET (BB SMD-88 il & #i[H
107*~10"" Am?) ZH\ 7.

62 ERREELHREEES

Cm HERE) D BRI (L S O 2 IE 5 5 7o
1, BREL 725kt 5 5 55 BURHT 2 W ¢ BB EGHRE SRR
2N L 7o, BUHRGIC 3BGEEEE HEEHE DEM-
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(a) Loc.01
Single-Comp. Low-temp. Comp. High—temp. Comp.

Unit C N N N

em—
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+
Unit B
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+
\
Unit A

Unit A

(b) Loc.06
Single-Comp. Low-temp. Comp. High—-temp. Comp.
N N N

Unit B

(c) Loc.15 Central crater lava
N

Fig. 9. Stereographic projections of the result of progressive thermal demagnetization experiments showing the

directions of single-component, low-temperature component, and high-temperature component in the layer of

unit A, B and C deposits and central crater lava.

upper hemisphere, respectively. Triangles and Open triangles are matrix specimens.

Solid and open circles are vectors projected onto lower and

Square and oval in

low-temperature component indicate mean direction and 95% confidence limit.

8602) W\ /o, BUBHHAE L u-2 vtk v =L K
ah, AEEMLEICE T 2HIEHE ST R TH
b, p=A Z VBT K 0 BERNRE ST 5709,
ERAGHIKICE 0 KGS L, RENEEE 7 » v TER

L7z, aalblo BARESARIL (NRM) 2 H15E Lok, 22
ST B RSB IESEER 4 50, 100, 200, 300, 350, 400,
450, 500, 540, 580, 620, 650, 680°C O 13 XM TIT -
7o, 188, GAH - 12k~ 2 b VB i PETR 9.5 1 (F
+HiFEBE, 20000 ORHIEETT - 7<.

SR O KL I DERS 4 2 AL R 0¥ —: A e
T 57w, Hif 15 TERILL 72 5 ik o iy K ARSI
DV TERBEGE A 21T - 72, ThsoRkizvwdn
bEE LIRS ERL, ChOOHAES%E Y 2 3 v
Moy MEERICEETAESHEbEEEDERLE
(Fig. 9¢). % O NS S BIFE O BRSO /R 35

) & 12IEFE 0 TH - 72 (Table 2). (HEERTRR 13 5 3K
i3 3RS 300°C~350°C fhr cailiamiEZR L, 23
K23 400°C 20 5 13 1IF —EMRE TR LEEE R L
620°C TiHREL 72,

Zz LT, Einflotsor (85 1,450m) 8052
=v b A XORNL 725Gk 0 9 &5k & BEER O
3kl Bk %, B aaklo 4 3k 2R L.
Bl 2B rzait 2RIV T, 20D %
Yaly by MRENKICToy T B E, HREKE &
F D ARSI o 1o, B R Ut 4 BURHE Sk sy
Zvaly by MEEKICTey T EEFEF DA
RS, KRS AR T oy b4 B &LV E
& F 0 AIR L7 (Fig. 9a, Table 2). Z OIKIEK ST DA
DWALTT ) BE D HIERIES SR 9 A Al v, S 512
R A AR D 5 B 11 ZHES 620°C~650°C T2
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Fig. 10. Representative diagram of the result of progressive demagnetization analysis.

Results of progressive
alternating field demagnetization (PAFD) and progressive thermal demagnetization (PThD) are shown in
orthogonal demagnetization diagrams. Intensity decay curves are on the right side of the each diagram.
Solid and open circles represent projection on the horizontal and north-south vertical plane, respectively. (a)

Example of single component. (b) Example of multi-component. (C) Example of aluminum-pipe sample.
RT: room temperature.
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Table 2. Mean paleomagnetic data for Cm deposits and central crater lava (CL).

N: number of specimens,

Dm: Declination of between-site mean direction, Im: inclination of between-site mean direction, k:

precision parameter, dos: radius of 95% confidence cone, R: Length of the vector.

Deposit Comp. Dm Im o 95 k N R
C Low—-Temp 19.4 56.7 26.7 9.2 5 4.56
B(Upper) Low-Temp -15.3 64.2 7.7 98.9 5 4.96
B(lower) Low-Temp -17.9 62.9 13.7 32.0 5 4387
A Low-Temp 114 66.3 445 52 4 3.43
CL Single -17.5 60.0 9.9 60.9 5 4.93

SRR L (Fig. 10a), 2 30EA% 540°C 70 5 620°C T
BoLBEEER U, £, FE 3HEHI4A T 500°C
~650°C TAMKEFEE R L.

Mifioloax=y b BXOEILZ10ERDS 5 E
B K D EIL 72 4 BN Y 2, 1 EURHE SR
DIAZEE TIRIREA M D 15y D AZE L 1 b~ 7 b
WaER LT, TS X 0RIL 7 43N ER S 2 7R
L. 1 EEHI SRR SALE TR D 1 5% D
AEE LWL R 7 v vER LI, BN E Y2 3w b
o MEEKICT oy h 9B E, RS, FESEbIC
KR CE & s fohlER L, St &
% 0 W8#» - 72 (Fig. 9a). (KEB MR ORI LD AR
d, ToXic sy, NS & &I B DK S A
R A EFIEE SR TH - 72 (Fig. 9a, Table 2). JH
HAR (3 7 SR 238 0 > 73 IR AR R 2 3 & (Fig. 10c), 2
HEEAS 500°C i TR EEEZ /R L, 1508 200°C
TR IEEER L2, 620°C TRRITHEER
L 7.

ol ox=y b CEXOFNL DS B 73K
DHRS %, SEESEES EZR LI T o D LRI
NaEYVa Iy bry MEERKLEICTO Y T B E, HEL
FOLDIEEEF D ERST, WD D b DR
HlchuiE & - hmERL, @EkaBTcE &
F o A ERS 150 - 1o, ARIRBM A OSEE A E)E H
B LW &% AR L7 (Fig. 9a, Table 2). 7R
13 8 B0k} Y 580°C~620°C f+):r TR ISR % /K L (Fig.
10b), 3 #KIAT400°C~580°C TARE S HEL, 15k
200°C~300°C CAMSHEZR L.

TiHMOES 1,100m OHIS 06 ICHBF 2 1= b A
K OB 723kt 5 B 5 akha By, 13k Ek
DERLE. valy bxy MEERETR, BRSO
b FE LT D AERST, RS OERESH S, ik
k) & BIAE D HUBKRES D [k oy 2R S 150 - 2. 1H
TR 134 T DOEEHT S W\ T 580°C~620°C T2 s i
"AaARLI. 2=y F BT, 6B 5 kBB S,
LabEIER Y 2R L. va Yy bk y MEER ET

&, BSOSO bDEE EFE D ERS S, ED OEER
S0 & S M S BUAE D HIERIES D F a2 IR S 1500 -
7z (Fig. 9b). 7HHEAIHR 1 2 SR SBLO L S EZ R L,
2 50k 250°C ~400°C TR IHEE R L, 230k
580°C~620°C CRAMSHEZR L.

63 EXMEITRIERIEER

EGHREERRIC L > TEONBALN 7 bVIBSZEE L
WAbak Ay Td 20, £z, MR (VRM) O
NIMOEM AR T 51010, BPESREHER AT -
o, RRIEHC \E A AE SR 37 JE D 5 IS 01 o =
=y FADEGAEHL4EM, 2 =9 F COERET
A5 &L HipSo6D2=y MA, 2=y N BOSEAES
(1B SR OHIE 01 02 = » b BD 4y, FF
HORE 1T >OEE 135K 2L, SRS
& (EJEE IS DEM-8601C) %l WEERA1T - 72. 230k
THRE L EAREERER L (NRM) ZHIE L 72#%, 5, 10, 20,
30, 40, 50, 60, 70, 80, 90, 100mT O 11 BPETIT - 7=.
BRI ERR 21T - 1ok R, ch o oalklizaeT
5mT £ D KEWRIEZ bkl Td 5 T & 2R L
fo. Fio, BUNBISERRIC X0 2 kLI Lo b~s b
B SNAEHZ DL T, WINORSY BEEL 2
WAL~ 2 b VvhsElsd vtz (Fig. 10). SO &b, T
NSO~ b VIFBIRRABAL (TRM) & L TS
N b~27 bV Tdh 5 T &R S N7z (Fig. 10). 75
B, otralkieh 7506T 5 mT OB TIHK T 2 ALE
AL~ 2 b v EETHEEED 5 i (Fig. 10b).
64 THIEEAIEEER

B EH SRR O s AN N SRS O BB D
IR RS 2 1o O OMIEETT - 7. HIEERHIE I
FBGHEIEZ 1T - 7o 555Uk 5 BT 06 © 12 Gk 2 fit
L, WEHRNELE (Bartington £1:%! MS2B-Susceptibility
meter) W7z, STHACRT, SEET1Elico x5
[EHAE L, ZoWEEsBh L.

B MEEHRESEER O i AN 0 I 35 1 B kSR O
BHOBHAMRET 2 e OWHERONEET> 7. TV
38 FEURHE R RERTE A3 T A 12 O 72 D Hi, 06 HiLs



184 &=

—_
o
T
=3
=3
=1
=1

¥ SERQg O )

1 1 L I 1 1 T T
0 100 200 300 400 500 600 700
Temperature (°C)

Fig. 11. Variation diagrams showing change in magnetic
susceptibility during PThD. All specimens are taken
at Loc. 06.

D 12 K> WT, 131 100°C T &SRR OMIE &
Tot. Z08R, BEALoiEhc> W TEREICH
Ao B G IR K, 2R T o B BGERESEER TS A
FEIcE N 2 WS OZVE AR Ui &plE
SN (Fig. 11).

65 HESKISTEEOERY

BB BEIE RS R & ikt o iR L - ZERE L0
BAR AN 7odic, TRILL 7oi O b O B
TR CEIZE L S BRI B L 7o, EE K E%E
RLBEAICEZDH 5 & 0% [HlE), SFIC3EET
HEMFEAVEBEL TS D% [HAY |, —EaHE
WALHEN R LTV b A Y |, 2FIcHE
CICERENE LV b D% [EAYE ], AESKKRT—EHO
RO RS 2 0% [HL] & 5oIcnML .
B BN ER 2T -> 1t B AESH L2 B0 5 5,
Crfee ) o8 5 ekl THR L) 23350k [598°H ) 25 113
Bl T2V 23 19 508, [RAE ] 4kl cd - 7.
ZD 5 b, BB D 2 Y ERH> b 03, [
B oo ak, T e stk 592 | 33 3k
<, [HEE) RS, ARG LICER A2 5
(Table 3).

66 CmiEEYOEBBEDHETE
BEREEGHREEER OFE R SHEE S 1D Cm HEREY) O E
R ISHRIR « fth (2001) 12t - 72, 758, MIER-EL S
PR bk O B O ERREZHIE S % 7%, Kirchvink
(1980) 1 & 2 ERS LA VT, THREHRER DS e L
T3IEMELLE, &SR EL (MAD; Maximum  Angular

Deviation) 25 15° KD & D &R L7z UNE, 1999).
F 72, RRIEHEER T 5 mT OBPETHE L7 » BT
EERTAREERBTALN 2 b VIR (VRM) T
HDLAMHEMED B B 7o, BHE~N27 bvd LTERD TV
L& Ui (BRI - i, 200D).

PIED &2 5HHETHIE L& 1~ B X OHEREIC
B sas LU, HEHHEOEERE % Table 3 127K
9. 75k, HEFEHIERRICHRE L EEASNED
T, HEREEEAREL (DRM) % £ I AN B A3 3
F o, THBHRELAY 350°C fhE TR & I E A R g Al A
FAEd 5. ToX 5 AR+ = ) — A 320°C
T LI LISEREBE TR T 2 HEHEEkHL (Pyrrhotite) %
SGUAREESREE NS (P, 2004). 72720, dlkto
EE RS rhR K OASE T, TRSORIENY F v
o rh ek iE & OEUEL & [EERICH—TIRIZBIFE D IR
BGOSR RS T Eh D, EEICE TN D RERIKIL T
TR AEIC K > TERSNIZbDOTRIBWEZZ S
nas.

Rk iAE 13 s B e THB—maE R L. Th
5 O FEKE D REIRIE 13 580°C~620°C T, % O L
N7 P VRIRITEEOHIBRRSO R AERLE LT D B
FWZ Eho, fICKOBER L 580°C~620C LI LETE
BELICEEZONS.

Cm IO S5 b= b AR EFHRE Glis 01D T
&, MEETT - oAtk 3ERo 5 6 95tk & Bl
B3 HENRETER LIz EERL, Afak 4
KBS 350°C~620C TEE LIz & &2 oM 5. £/, ik
(i 06) T, 6B THEERTEE LICEER
oMb, 2=y b B FiH (S oD <, BERR
9 BTN B 300°C~450C TEE LIz EEZ SN,
W E RS AR >N - e EFEAL oM B,
F7, R M 06) T, 6 B THERTEE
LiksEZONS. 2= b CREFKE s 0D T,
12560, 7R ERTEE LcEEZ SN, SEE
7 350°C~500C TEELIcEEA SN S,

3R (2003) IZZ2H « BE (1927) OHIE XA ITES W
T SUE IR 217 - 7o, ARBFZE & Gk (2003) %
g4 5 &, S 01 D&KL & Gk (2003) @ BRI
SERIN L 7oilkl, i 06 @ Kkt & B — kB & £
WLz nEZhtcd 252 505, Hisbol
OFEFNT R 2N Z RO RBI N ERFAEL, T o
350~620C TEE L, H—K5D b DA THECEER
LictZEZONAE, CoOBREIFEYOEERE %
580°C LI & L 7o Bk (2003) & #7155, — 5, Rk
(2003) DE—KIBFR L 2 %0 % b DR EET 5 &
L7z & i3iths 06 & —Fd 5. L, Hikoe KR
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186 & H

B (FBAE O MIBRRESS D Il 2 RS J, H—IRIBHRN
220~420°C TEE L 72 &9 2k (2003) L5755,

7. % =

7-1 Cm Y OFRETE

Cm IO > b=y + L1113, SHEPHERH 2
=y FA 2=y B, 2=y FC&EELY, gk
BEEREEZZ N5 N v 5 AR EAEAEAZL
HOMNUEOOMATEEICZ L L, Nk
Yii» SHEE S N B DS 1926 FE D 1 [0 H D13 T
HELRERED BRIV E0 5, 1926 FELIFTHTHRA L
MR L BRI CTh 2 L EZ o b, ERE)I0E
155 900m 2> 5 g BEF A E T 9 55 200 £ D %K
T GSE « fth, 2000b) i3, = b L2 E[EIKE Al
ROOHERSEER, hivkigssElor vy s v a
SERNTHEABELGZLIEE2 G0, o0 En
=9 FL2, A~CICREEAEED SNV, F
7z, 2= b L1 & Ta-a & DEHEDEMERITAHTSH
5500, HEDoax=y b A EDOMENTEAE IR
ZRTHEEYINED ol nwl s, 2 =9 FL1 &
HIRIRIZIZIEFEEHETH 5 LHEE SN, WEIRE—OHE
T d 5 Atk g o,

1=y FAClE VTV =059 7 DORELILT
Oy 7 REUKEE Lic 7oy 7 B RE I E F
NTVBETEDL, EEEENELTHINLICEEZEZDS
N5, EEEELD, 2=y A CICRFEETESL
toEBl & 350°C~620°C THEE L2 G5MIEAEL TV 3
ZEWEN B, o R AESE AR, D
POFTEKEEAZITHBY, HCHRTEE LEE
ZoNBEMEERERENE LWEBICH S, —H,
1926 FEME K THEH L 72 KK R OF K s i Fsia oo B v
hv s vy aEEREOGHEFE LGRS TH S (ZH -
AR, 1927). £-7C, 2=y b A, 2=y } CZMHRT
EMEIEENELL, FEOBOWHESRTHH T L
M5, 1926 K CTHEH L AARE S TRV, 2ol
EmD, @ERTEE L CEIIEKOMNE 0BT O LIk D
< 72 OATIEAS N, IhEIEHEL O
g, HifELcboEEZONS. 1985 FIcHBED 62-
I KA TEEERHT & 0 G L 7o ESUREE (s 429°C,
S5 249.8°C TH - 7o (FAR « fth, 1989). T DA, 429°C
LV HBAEEAMKFEIREIc X B ohica =y
MA, 2=y b CHOEREGHOFIEERIRE (441°C)
ERWETH B, Fi, AR < /R (1989) 3, 1989 FFiC
62- 1 Kh SERHLL 7o K1l 2 fHEk I o < R o
EREN450C TH BT EELFF LIV, —HoEH
13 620°C LIEFICER MBS N TV S, TAEFEAKE

B ERLTE = =itk D, SO EIIEEE Tz
SNfcHEEZIONS.

BRI A (2001) (d kil 22 ka B Kic B W T, A
FREIIMEKICSENL D, ARSI ER L= 7 =ik D
ZOREAOIESIMENE T, IR DEEE L, SRS
st GRFREEEIEN) PBRELIEEZ . A
b Ch EEREOFINTHRAE L SR osiEats
Bl nEmchr s EEILNDE 2=y b AT
TFAET 254 7RG, &b LRI L
reBOKOHEAKUL L 72, (iR L 0l AE e
DBRE» SN TERSNIcEEZ SN, Fi, R =2
=v b ADDHOKIFICH I HHEH 05 T, 2= b
Ll &=y b A DRI THIKIE 2 H 5 HIT K<
INREEZML DT 22K tcazRrEnms, Ex2I
DIABRN L TKBFEL, TOKP2Z=y AL
= b L1 OER 2R NI IR E 20 L2 - 7ok
HEMETS 5.

—h, 2=y b A REHRSO I OER D O HE
KHTH 5 EREAEHMEEID S B 7 HBERTE
BLTLAIEND, BARELTRIERTH-2EEX
53, F1, Fhox=y b L1 ZHIDAATVSC
&, [F0H - N TRIBROZICZ > T 20m if
DFREDL o TV (ZH « #E, 1927) L VWHHEE
MHBIEME, 2=y F ARTEELSICED L
bOOD, HRLAHIBDIEEAEDE AL EFITHL
DI FEELZONS,

2=y b B R RS TRIBRIERDS L <, 550R
R I FREENEDONE L, kit aSna=y b
A EHRTDREWT Ep D, FAEMPIIRE THRIEDOK
XBEKREER TS - EEAONSB. £, WK
- THEIR S EHAE T 2 2 &5, BIEESETIR
KICELIN—VELTRINLIZEEZONS. WY
FREAEVHKEB LICER TH 5T & GRUKEE
T EEG s OEEN TCE L EF I 5N S, HEER
FE1E, KD 559 500 m B4 72125 1,440 m T 13 300°C
~450°C C, 15 1,100m O MR cHiis -7/, 20
WNOBRE L TIE, 3% BEE N5 HRVHEiES X
AN TRBEZONED, TNBKEYETHSET HIL
MiFZ LV, 72 EAXRBYETH > 72 & LTHLRDE
BAEMOZTOETREL, X-T, FELHJHE LT
2=y b AEREBRICIMEAS N EROER « Bk « 2
[UEEBEZOND, INoDTEAEZESTLE, 2
=y M BEHITF D [EUKkFH ] (hydrothermal system;
HE, 1996) 3 7 = O RN X 0 AEiEE « It s
HARRREIC P - TIEFERICRZIR L T, 300°C~450C Dk
P & Bok « KERGDIRE L IcELiRIREED RN (RigT
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&, TBUKS— v | LR ¥k LicEEbns. L
T, R FRE TARKOEHE LS KEF S+ 5 &I
X0, LEVICH MBRETHEERD 7/ — vicZ b UHERE

LicE&ZZA 6N 5. ThiFIlot (2006) 25/R9 & 91, @
B TS NIRETEZE L TO 2 BUKDSRITEIC & - T
IR AL L, BEEAFEIIANETHIELEAET S
[KPYEEFE R | (pyroclastic density current; Valentine and
Fisher, 1993) IZfE 4 2N TH L EHFZ 5N5. D
Boky — Y 3EHELHENTH 5T &5, FE@r L
FHEBFEKBEKY -V THBEELONS.

2=y b L2 EFICHEORE L IcHE~IKBDOER
KLUCREBEOZ ) 7510, SREEENOEHENES
N Ens, sN—UHBMEZEA SN 5. KHEE
P, thaek o PallE T _EoBRFL & P 500m o
%10 HOEHEN S - oS (g 1926; ZH -
AR, 1927; 04, 1926) IS99 B &0 5, 1926 4E S
HOH 1 [nIHOBRTHE Lo 5~ — VHERPISH 4
LEEZONS.

P ko &Ep 5, 1926 FEFHEREN) (Cm) &—Fhxh
TWIHEEYIO S 5, 2= b L1 13§ 200 FEFj 0 ZKE
W, = kL2132 19264E5 ] 24 HO 1 [B]H 0k
B HEREY), == b A~C 13192645 H 24 HOH 2
BIEE KO EE X 6N 5.

Cm D 5= VHEREYIE, 5 3 F DRSNS HRL
PECECHEREYITh D, KIKEL I N—VELTH T
LicEZEZAONE, TOTEMS, CmiEiD 5= b
HEYId == b B & LTHERE L 7 BUK S — ViR %
AL, 2=y b AZRHID CABRLIHEL, mEVER
ALTERENICEZZOSNE. TN NRORTZEHE
Botzon—VEHEESNS, £, Ko — bk
DRI EE R ICE E N AR OEIEA 157 wt.% TH
%1, Ki&EM: (Cohesive) @ 57~ —JL (Crandell, 1971)
WM END. MEED S = a3, BokEE Ll
KT 2 LIck - TRET L EZEIONTVE S
N=LT, —BIC X D iR s EE IS F AR T
NGB 3I~5wt.B LI LD S5 N—vD T E%F S (Capra
and Macias, 2002 ; Lecointre et al, 2002 75 &),

72 1926 F58 24 HOEAXHER EKRIERRDFEE

EFI

Pibol & 4o BEEEE 2/i£ A T, LINiC 1926
ERE K OHERS & RIEJBIROFE € 7V ERT .

FRgERTOHhRK O KOFME T 7 < 5 DRI K -
THESN, HOMICEEETH-72bDDREKELT
BEFEL - o EHEES NS (Fig. 122). KT
0.018 X 10°~0.015 X 10° m* D JENTEE L T iz (L,
1926; ##, 1926). F 7o, BIEBIES T & LK IO

BEHIIEZ O NBE IR, B S 100 m, T84 500m (272 0 F
LSBUKEE LBUKEERTH S, N3, FiEER
OB CHIEHS N TV S (ZH - BE, 1927). C
No0TEEEERT DL, FETIORYKOOHE i
DIsC EBES 100m F TRBUKEBEEL T &R
SNAG. 192655 H24 H 12114524, COH 1A
HOEFRDH -7z, TOEFICK > TIN—UDFEEL
fo. TO I AN—IVFEBRIR (B BES) fhiEin,
FEHHRRO—EAME L, BIESR (B A2RR
METHRN N - 72 (ZH - R, 1927). LL, 50—
WAKDZ ORI » Thitvicicy (ZH - &
B, 1927), H#RWIpE /D7, 2o 1 [RHO B
THAELL I N—VDO—En2 =y N L2 & L THEREL
TWEEZEZLNS.

1926 4E 5 F 24 H 16 5174y, T @ H 2 [BIH DIREFIC
Lok O oJeraEn s aatE L, BER R Lk
(Fig. 12b). BN Ei- 2 EWHEEEREHD 5. HlA
E 16120 93 TAZRT — LW O EFED £ 5 RS
ZHVWTT CESMTRGH L, IHTHO G2 & BIED
B EDZ0RED I, M RHESERL, T
ha#E->TW\W-7] EWVWIHEE 1,100m [Uricd - 7ot
WEHFc W Th A5 Ukt c & /cBFoirts (HBE
TESCRIES, 1929) Wb 5. FEhb - cHoTld, Bt
DRI > TEE20m DEIREE-o TV &P (&
M- AR, 1927), 2= b Az=y + L1 ZH|0i1AA
TWB I EMS, BXITEOWFREL IcaBRZnidLig
OFEZIL O 2, ThEBORN LIEASHKENL2
=y PAELTHRELALEEZ ONS. T D%, FilIC
5l X ZIEH L 72 SR O BUk 4 — ¥ (300°C ~450°C) 73
Feh oW P L=y FBELTHRELILEEZ SN S,
[EXROOFENLE, HlhbkoEEi 2T T
KBEI KRR, MbiET 5 DLy S A488mD
bOMKENTE ., ThiREEL L Twic, | v 2
BIH @SB E L TwaRHIc ], 2BoES %/
TV ADE (HPEE, 1926) ©, [TDEE UEFHEH
L& %) ko E K E 2 OPERTTHID &5 < BAE
BEFL, D20V TH 1 [IHDERIC X - TZ oL
W U TR RILE 720 T, W o 7 5 BRI
HiHH L, Tokimkiaaeis LTll-caEEEL
te. TORESIEREROEAHE > T NEE-A,
BERNICRIE TRREBERICED > TV E W]
(F, 1926) 75 L O HBEIES 1E, D X 5 ELFIRED
WMOMFEELIEEZRELTVWS, 2=y F Bld2
=y FAPHLOTFICOMDAAY LIcEHEEHIC
RiznL, 2=v P AZHIDABBEG LN OFEL T
THRORBHRAEEK LI EFZ 5N 5 (Fig. 12¢). 2=



188 & H

(a) Before 1926 eruption
NW <-— — SE

Magma came up

(b) 16:17 May 24th 1926

Bulldozing and trapping snow

(c) ~400°C Hydrothermal surge
accompanied with phreatic explosion (Unit B)

\ New
2 volcanic
@ Melted snow partially bombs

R

Lahar generated by snow melt water 500m

Fig. 12. Schematic illustrations showing the formation process of the Cm deposit. (a) Central crater before the
1926 eruption. (b) First collapse of central crater at 16: 17 May 24 1926 (unit A). (c) Large explosion and
hydrothermal surge melting snow and generation of lahar at downstream (unit B). (d) Second collapse of
central crater just after the formation of unit B (unit C) and magmatic eruption producing volcanic bombs at
the central crater.
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b C RGO FHIETENNNCALEICHE - 131 E
RICHIEE LHERE L /- & #F A 515 (Fig. 12d). 974b b,
Bl U7z & 5 i HPEE (1926) DIFS I3 [H8BO0 b
DWHENTEI] EHbHTENS, 20DHNERE L
TWaiie, FEmE v B L Twsa=y

FCOEERLUENERDEHNEFET 21 5TH
%, £1z, ZH < BRE (1927) 25, FREY) & E—RIBHRIC
X5 Lo, o=y bALz=y b COELE
HZLTVWBEETNIE, MBERFETIHIEEZONS. —
F, =2 b CH1926H9 HOERITHE-> THRAEL
M) GEE, 1927) xS d % & 4 2 aJgec s LT
3, 2= F CHGEEELENORHEG LTV 5 DI
L, 9 HITHEC » 7o 3t A > Tl nwl &, 2
=y b CONMIERE 9 HITHE T - 2RI DAtk & 23
REZEDLOLETEESNS. 9 FITHAE L KR OHER
M3 ARIOFET IR CE L -7, 192645 H 24
HOM XKL (ZH - 3, 1927) ZEHL &
DIEENIRE L 72 (Fig. 12d).

PlbEd & 5121926 4 5 A o gaELIE O (LikIc 328
DEGKEGE N TV IAEE D E <, T OBUK & EhEk
PN EE 52 - RIERR (CmZffio 5 ~— v
HeREw) 2Rk L o nlgettnsE v, KIFRHR 2Rk %
DI MBI KBTS WTIE, HFEE (1926),
(1926), KEF (1965), AJII - il (1971), PHH (1993) 72 &
DWFFED DO, 5 DHFLTIRREIEKPRIK, #])17K
ZE LabE ) TR T RIEEE - 7o B ORI I3E
RTEBVE VWS RERAMBER STV S, SEIDWHFE
LD ZRBOBUKSEKE & SITEH L, O KIERR
IR B L CEE L IKIFIC IS 5 7oAl REEDSE VW T &S
S ER -7z, TORERIZAI - Ml (1971) RS O
BJRE L ThTrho s N 2BUKESK « T RAB &
CBUK | DA, F2 (1926) H3EREE ) SRR O IZ
KUAIZ IR U C W7o RS FEER A L i - 7o & L
toiE, RROEBICEVKDBEG Lic &3 5 8 Txkd
5. fofE L, KRIERHEROIEKICES L Buk&oERIL
5 HOMETHRETH 5.

8. ¥ & ®

JtitEE oL AR I B 1 5 HVE A K O Hil
SAric & 5 Cm HEREY) DIETY « KL « HERAIAH AR 7S
S DI [EHERY O EE IR EHEE D ©, 1926 K DIE K
R S O RIETRIR D FEERERE I D W T LU D fASHH 5 72»
1215 - 72,

(1) Cm CAJI -« fth, 1971) T, Cml G5k - fth,
2000a) &EFES NicARIHIC 9 2 KIETRHER
Plgd~ =+ b+ L1, L2, A, B, CIZXHTZ 53,

2) KERGHEREMOS>S, 2=y F A, 2=y FC
FEE BN, 2= ~ B 3Buky — VHEREM B
FOI = VHEFEY), 2 =5 FPL1, 2= FL2IE T
N UHEREYITH B, TS DHEREMIODIZ LA LR, B
KEEG % 5 o KL k%22 < &4, thEHS
N=VITXEN 5.

(3) WHIRESRFORET» S, EEHY ,440m ITB VT
1=y b ADTEBEREIHE~620C, 2= F B
300~450C, ==y k C ZHIE~500C &2 5N 3

@) HHH . O - W S, 2= F L1IE 1926
FEEAKDRNICHERE L Wi s — Ui & £ 2 o h
5. EHPEEREOMI NS, =9 b AlZ 192645
H24 0% 2 [0 HOBFRIC L > THIE L 2 &8EB s i
BEYchry, 2= b B> TRELSED
UK « KEKDRS L ELTRIRED N T & 5 Buk+ —
v, BUkY— INEFEM,S L THE LIS — VDK
BchHs. 2=v b Cldz=y b A, BIEKERKICHE
HLABREhWOHREYITh b, 2=y P L2IF2=
FA~C EBEHNEN LT EENHED 192645 1
24 A0 1 [AH OBFRIFICHEAE L e 50— VHEREY T
bBrEEIOLNS.

(5) 1926 MK TRE S OHFZFN LD, =
=y M BAEMRES B LBUKSY -V RPIT =V TH D
EFEZOND. LB =y b AEHID ZARID
AU, FRTERKEIEELE LS N —VERESE
EFEZOND.

it i

ARAZEDDICHIcD, ARRFIEFLO =M
EDEHIZIC REIG TIRE W2 &, R I3
NERBAGA TV ESAWRE I A v R0V,
B AR R 2 S 2 A D A2 SR R (KL EE 3 2 T
fEoCWicrinic, JLHARRY SCERFEH A O R EAR
ERICE, HFHEROA Y v 7Y v SOl EE TH
RO E, RIS, PRFEERIR, S TERK, M
ARSI, SNAA TR, BHEILETR, R
iz, BUEEOBICIREICY > 7 v 7 EE%E T
o TVicinic, EERAMFATOIITZELEL I
3, HEE S N —viconT, FHEEELICRERER
ENOREEIC > WT THOR W Wi, BESEER (k) @
IR =R, [ BB AR & T TR [ E BRI i 5E
vy —OEREIE L, JLiEE RO )l S LEd,
EARFELE D, HWERENRICIEREEGCEE V.
72X, BHBEASEIIC IR B oREE LT
i\t A —=75 v FR¥ED D.M. Gravley fE-1:1 (%
Abstract ZRE L TWhWici2niz, BARE OB I3RS
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REELAREENEBINICEHEEO T ] £ W o v
fo. o, WEIEOR FEREE L v v — AT DHEEE
BOHRICRIE LOFEE» I COilE, REBHE
1275 - o, A oERRARE L, RUOBESHEREOH
W THEIC L ARBRAE S WES N, GO L TG
Wiz LEd.
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