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1971 ; EE LT - WS, 1996 5 E#11 - & W, 2014 & 25 1.4
M), Cnb0ETH EICOsT—A@hDTF 7 T @Rk
R E D T 7 7R L ORI S NI ENT
BY (B2, FH, 1962 5 E#O - R, 1996), KBTI
NS BRI EH IR S N2 b 0T, AlEHIT
bW B WAL EL I, BORIE - KR 2 T & A AR T AL
(AL) B EEICA Y L, FE T2 OB i Ar A
FTHEN%.

MR, AR T, A &) iR 4 A o
HREC A~ & H P50 0 B8 1 FH SR BT T C U3 2R
mIHE BRI EAR L, ZomAcom L Twh. B
OB, 1,0005 D 10RETHL (BE1.5K). #1.5
BCH b ILICE RO BED R S5 75,

NPIREE I P

Fke L 72 BV E M O R AGRETRE (A3 22, 1977 5 &
E%Jm@ CEBEMEEZLND. %L@ﬁﬁaﬁh
b RATRIETRE 12 léwu#&%ﬂé(%lsl)aﬁﬁ
(R - kW1W8®WPE>i &tbm”%mmﬁi
ATV 5AF LT b, R AT, K4 i
WA AW TH 5. WIZIMIE, MR & 8 500 H
ONETFLBEOBIZIL 34 5. K 4 T & BORE X
TERARRA TR 2 B DT & % 2 S C\v7z GE, 1971)
S, BAEDPELTWAARE ) HEEHILE T TIE, REr7EHl
HREE$ B KIS (R - JTHE, 2009) 12 & o T LE
FEICEMAPAE LTS EE 2 5N GEERMEAD
ZEHT, 2018). AL TIIMETE & O HE L 12~14 m (5
1.6X), HME &I 5~6 mIZEDLENDH DAY, i
R T, R & OHEIT 3 mBEE L DTNk 5.
tﬁt,¥ﬁ%&ﬂﬁﬁwﬁmuﬁﬁﬁiﬁﬁu&w
(5 1.5 ). Rk A5 (R H 7 307 H vl S T 220
[VEA ] MU N) TUE, HE T K DRI Z A N D (B
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FHL72. &b, INSORMESEICIE, EREED
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T2 SEALFINIER TV S B 1.4 ). K H
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IO IR 272 B A A T Hu AT & 44501 T i b2
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T, ERMEIINOERICZL 5 AR - ML a L7z
EEExRLTW5
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X, FEFOILHD S D2 ECH L, Z0 I
AN TR H R i AR SE 2 Vo T A AL . T 7o,
FHEPRELAREZ L, oG EN L VE ZA TR, &
JE A PLD CREMERH A TR L, MMN2e 5L 2A A5
Na. L HWIRRIIER S22 s O R KbIE R 2
$ - AHMOMED I, BR{LL T, HiIHEE 2 2/
OB DS, IR VICHEL T b, B
i, LESRRNTORE LR &b RE L AL - WP - T
OEREHNZ=TE 205, VAR 0E ) A3
WX o TRZ 13D, HOERLEEICH L WS OR
RHHERED 22 EDE R o TWDH I E DL, Bk
& RO, 7% & TR OB LT % M5 -
AT LI EEEELY. L2 -> T, IS OBRERIE

FNTIKRR G B, KRR, KRG IVERE L
THo7- FERE)I L DO TY, NETF MR
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2.1 BEfFOHEX
THZE RO Mot % 2 B 3 B 4 & TR 2E 7 8 m
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thwJWMiﬁl%wtmﬁ’mlﬂHl%
F+%EM§%&#1%U#%% KﬂW@HL
20E D 1 I%FHtMMni#zmm Vi)

BT AR ] (HEAR, wm)(%%dd@?ﬁ ww)
F(BBHJ (KHI, 1953), TR R GTH - K&, 1955), [ 5248
= GHFINEA, 2010) AT SN TV D
WHRARAGY & — uﬂ#%ﬁ%5ﬂfwéﬂ 5[4
TAMEZ &L DL L TETREAETONS, #Hill
2 (1957) 1%, R 8 % & o LI X % 2 2 1L
Hs T I BB E LCHIAT L7z, k- B4 (1981),
Aono (1985), #kiZA* (1990), Kamata (1996) & 1%, 2R
I Y 2 T2 ME % Eaxtg e L CHERERL T
W5 BERIE LRI E, 1950 SER LK D 20 15
GO, 15T550 1, 10 550 1 MR % EERTAT L
T 5 (REGERT EERERYS, 1952 5 MiARKR, 1953 5 iR
I, 1963, 1977 ; B, 1964, 1999). F 7-HIMEE MR I &
n, THALD 5 T 50 1 T TR ST ST B (5F
2, 1968).

2.2 [HAA TR | Hhis & Z o JE 30 o b B B

[ A 2 A | IS B OF % o0 JE) 300 Hbu 3k o0 b BB X %
%21Hui¢.itfﬁE&EﬁUﬂﬁgﬁgﬁﬁm
285 2.2 ISR, [RH s db s~ 8 H | ik
PEERICE, B ORERCSTE TH B OV 2RO EE
FEHEBERER Y 27 ZRMREN ST D (B 212,
ZEREIZ AN, 1991 5 ILUTTIE A, 2000). ¥ = 7 A RIME L2
W, RRILHIZA Ko7 5. BRI
HHAC A S W= O KBRS L ) TR S N HERE
KECEHEDE AT S (B 21E, &N, 1972, 1973). LRI
HH TR O BB TR &2, KBS - B
KBS - A2 E0 OBR SN D EHE=RPHE
ZRDGAT D (B 20X, EAEE A, 1991 5 FINI 2,
2001 ; &G - MR, 2003). ARBEAKILAZ I LD &3 55
AL OB Y 2s £V LRI OTE )52 & ALTE 7124 &
N5 (B ZE, 17T, 2016) . IR EE IR B I HERE )
B, PERRICIZ BRI S R o R o T
Wi,

HH BE

Bl
(BHEE W - SRR - 1LIT IR - KB SS)
2.3 Vo 7AMIME (RE)
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WAT A, BER-ET VT L v 7 GBS
BRME R, ZICREEFv— M5 %D, EHEMNT
ORI - BRERE - RERAS NS KR4
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[ AR T ) ] Hb gl o> fp e BREE 0 4 55 BT3B B
T, FEEEREREEO AR Y 25 R AR
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O RFIERIIFEIRI B L, BEERNRE S
%h. HEREBORGE- AT Y 7L v 2 AT ERE
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9. TS EAEESIIE D BORE IR LR S &
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FHEZNSEEETED . BEHEILELIC S SILEs s
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BAEICES. SHICFoEoEBILICE, FRALD
ﬁ%?%®?4%4%ﬁbf@ﬁ%&?%.AE?E@
@@MME®M£$Ci [ B DR A TE D &
@PF#AﬁTé =75, B ”ﬁ?é%%ﬁ
T a TR IMEICE 7 B IR O BERE T, AR
S - BB S - BIRER A T E L, LB
JEN GRS G E L 5
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AR N, FERURALAERIC AL 9 % B0 20 km,
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W7oy bk BICfiE L Tnb. RHIEAIZIE, 2095
@%ﬁMﬁ%@A#aiﬂfwé ZORERE,
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12, K4 - 8RB & A4 B I T AL B B A
5, NSO EHEYOFEMRIIBHPEIITH 2.
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WA A, PR, MRS EICEO &, B
AR HERE Y & s dth % 70 9 FLARIERS - O REEHERE 12
Xaansd, F7z, &bk &l & o THEE S NI
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B CHIRTH 7228, TOHRMDITHNY, Y
ORI STz L T AIHAT T % Mg X IH R R HERE ) &
L7z, RN ¥ BRSO ICiF - T, MR
B EHEREWDSHUIE L T\ B 25, K 4 B IR <2 S e )|



WO KB & OIEMERIILSHEETH L 2 L5, RIX
Gy BAL, RIKGHAL, RIXG OB EHEEWIZIX G L
7o FRH R AT B IR R SRS AT, PR SE
ANBUR TR IR MR Y, FHRIREE - AR AN Lo
FIRLHIUG I NEBICHAE L T b, 2612, /M
B2 9~ HERE W 2SI R JERBICBEE L T b, 2
nooGH - KoM T I21E, FABE 100 m 2 s
T DU & HEE SN A HERE SRS L TV B
2.8 i W &

ARHBIFP VAW & L CRALRIBTRE & K R g 328
FoN s, RARBE I ARBIROIEEICAHFEL, 13T
PG CTHRADOWRE 00, BEixERsETw
BEHEE SN D, REETIE, RARBIREIERE (fF
TEARKESE, frEiEfE) & LCRI LA, KEWEIZER
WOV TILVE BB FMICEENN S EHEE S,
IZIXB I 2 STV B D5, 85I R0 1L 7 A7 & 23
ANHTH L. RO KRG & 3 Fli%EH (FEEiEsE, Aol
VEIZIEME  AAAERESE, ALEHEE  FRTEAIESE, A7 18 TEHE)
THRIE L7

2.9 HRIHK UK

R 2T 2 EX PO, FE5HEOCBIFRIZIE
JIS A 0204 : 2019 [ HEM—Fd 75, ff, Bk HEROL
BIF R 2@ L7z, CoORICEDE, HEREED
5T B LT 20 & OB E RS T, [P AR
FE| & (B IEMERE | CHRE L7, FAEMEEIXZ0O5R
WEET D0E0OMD» S ERTRETH Y, [1FEIERH

F(FEH - B - TRRCRED) F X TEFEARTE (RER
PR L7292 - B - B o) I T°RY. Fo,
B IERERELZ DI, [0 EIERE | (FTHKRD) - [ IZ
ZIERE ] (B T2 - [ e (T TR °F
9. BEXEICOWTIE, WEREREE Y ¥ —0NH
T, HESHEMEE R S B lF 2, 250 m LI (7
BEIERE) - 250-500 m (7 & FIZIEHE) - 500 m DL _F ({7 &
HE582) ORPAE T2 2 LAERENT VS,

RHIEPIIZ BT, HE - HROBEFIZ oW T,
FERRIAEFR L 72T & IO S HIB DA b B it
e B R S W IEHEICHED & [fFFEMESE | ©
[EIERE] 2585 & L CREE L7z, Wiz owTid, Wt
JeE BEHH & FERRICHERR L 72 &R M O 5 A 12 L o ThEE
S DB A2k, [ RS ] CIE IERE] & L7z
— W FZIH A FEREC X TUISALEDH S TR WITE I
DV, [HFFEME ] CIEIZIZIER] & Lz #ilo
BRI OWTIE, HIBORE L SHOG M6 DAl
S D B A\ [ AERESE ] C TALIE IR 12, 204 7
EIZ L MENHS P TR OGS [FEIEREE | T
[P IIZIERE] & L7z IEWTRIC oW T, GHE &1
WrE &S, b LIGRTE 72 & S iudtighEmic ko
WTHLEDSH S 272 b o (IR 72 & il 2ol
REDORE) & [fFAEAMHE | TIAEIER] & L7
T, BHRER K- v F— Y BB S 2D
DIZOW T [FFTERESE | 2 TG0 & L7z, [FEAERRESE
72 G WTE O R IERERE 12 oW T, HIBHIER I3 oW T
(7T & [AEHEE ] X L7z

REFEIZ BT 5 EM L Ogg er al. (2016) &L 72,
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3.1 W Ed

JERSNL A & R ILH 2 0 5 & L7 B S iR ZE 1L
19 WAL E - 72 (B 2102, 5, 1886). JERE L
DY a7 AW AE WL, (1) &Moo A RA4
HOHEDS 1960 ST TH T X)) FH & L4
Ram & HIrFEhaa 1 fo AR X4, (2) 1960~1980
EROT ) R PR EOMALEIZ L BERO R
HLEZN2ETE 272 AMHBR XS, (3) 1990 4EAL LI
DR HIA I S F D S R R X 300 3 DOl
IR E S K& s (i, 2021b). wAICIE, 7 X
) R BUE S & D)V WAL AR S B SR
S (B 21F, Yabe, 1903 : Hayasaka, 1933 : F.3%, 1944),
:ﬂ%@rﬁmaﬁ%aﬁﬂﬁﬁﬁﬁttfﬁiﬁt&
mENT ifFWi&EﬁUﬂW@ﬁ% %t%ﬁﬁ
Az BWTiE, SHEFX G277 Sz (Bl 21
T, 1956, 1957 ; 1B, 1965 ; M4, 1973). 1960~1980
R, ERIMOZ S =8 T v b=
ﬁ~y;5ﬁmﬂmmﬁmﬁﬁ%éh,%ﬂifﬁi%
EPRZ SN T B OFEMAATKIFIC E S 7z (1,
1968 ; /NliZ A2, 1970 5 8T 4>, 1982 5 Aono, 1985 ; 7i
JII, 1986 ; HEH, 1989). FEA D RE L 2SHA 72—77 T,
ZORKIZ O W T AR IS ED CHRER 2 SN T
7o (B Z0F, #RiZ A, 1990). 1990 EARIZ A B &, fHhnfk
WA HD W2 BRASR S 4 (B 21X, Sashida er al.,
1992), Kamata (1996) 12 & V) ¥ o 5 2k (Elar) o
7]‘%1_)@}?4: Kf)‘ﬁ#’)ﬂf’ Kamata(1996) Zonvas
f%%ﬁw.m$3/7v/7x P EDE Y
2B YTL Y s ARG L, E5I2HEH (1997) 1%
BHEaY Sy s A=y P12y b2y b

3T L7z,

FRO LD BWERIZB VT, %%@Wﬂqﬂﬁfu
<®EWEFE‘%%LEFE fibhTHy

ZAE, T, 1956, 1957 ; T15, 1965 ; wm 1973 ; Kamata,
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ANy T a v 7 S ~RN s =7 IR ORI N b
7 M~ 0E7 ) OMERPEE SN TW 5
(Kamata, 1996 ; Ito et al., 2021a). JBEPH 1L, T 2
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KHBER F v — b DSEBT 2 7 & OSSR OB B BT
ELHTHL. T2, BEOFERIGEDICHFHY 2T
FTHA.

3.4 Kiixcar7Ly 7R

EHER VB

K23 o7 Ly 7 2%, B2 S RAEMZRT.
IRAEHE - Fr— b - RErIERE L, RERESE W
RO ERETRE - REIRTES Z1E 9 (1, 2021b).
Mz T, Fv— MIfEbNTEHER LIS, Ballttb
NTHHEREY, LJIThTNIahT s, RO
138EM (19952, b) TH 1, Kamata (1996) 12 & V) EFE S
7.

=i

Kamata (1996) TlZ, BXHOHEEIITDONL T4,
[HA A KR F) ) bl oy, Ko 7Ly 7 AP
WOV TIEM AT BT O Z0L A (3.8 ) &3
B, 22T, T%@ﬁ%%&aﬁf%é*ﬁaﬁ#%
W34, EFIZonTiE, A& V)—rﬁﬁ]ﬂ'ﬂ’?mm(i):‘@m
HERE 35, 22Tk, EHoORENREHTH LR
HIRFEE DL BT 5.
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K e a > 7Ly 7 20 Rp0F LoIEE, HEHmRE
OMHEEM T 2km 2L L, JLPEEMTIE 10 km DL EICK
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EBF
KiEcar 7Ly 7 Ak, AMHOECEREFEELD
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7 A LFERCIE, RERESETICEHE LTEEZFNL LD
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Bl 7,

Kcar 7Ly 7 Z0ZREFIIEREE P LR
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WIRE 2L, MIREE IR TEE 50 e #2E O RLIRHE
PO %DL (3 11IKA). LERAKLESE & L TR
EENF0ecmBEEOABEZEOCABRMEELAOND.
F72, LITLITFE L WA 2 8-> CGRIEMEZ 23 5
YREFL AN,
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WeEE L, BEI mmBEEOZRAEMBEER L ETOR
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(3) F +— bk (Oc)

Kic2ar 7Ly 7 ATIE, Fr— MIEITKHEZ
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o ThFPIcofit s, 72720, BHER-Ea 7
Ly 7 A0 L) EVEER TR0 S FHER -
WZIEERHTE W0, Fry—Me—#HLTERHETS.
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5.

F v — PO®BFNILEM - KM - KM - RETH D,
HEREEEEEREOHBICI 2 MEHENALND



—> @

0-14
L .
X5
E _________________________________________________
0-2
c oi === 05
LTI
ST
— .
T (RERRRREN 0-3
T e P
— e TS
[~ v——] = o —|
0-4
OIITTTTTT [z
s
0-6 KB
=== [cooooooooo) -
——
0-7 =
==3
€
[NNNRRNREN ) S
,,,i;iij::ii&:: °
=11 =
o e
. ; ,,,,,,,, e N O )
= =T Q10
__________________________ F_
——
e~y
-
A/

3.9 X HEEEFHETEETEO K 4~ 2> 7Ly 7 Z0FEIRK
i (2021b) DF 10 PUZEED <. HREIOIEROV — MIAFE 1 ISRT

(3. 11 1KC). HEERIIEE1~15mBETH L0
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oL &, Fy— MIBEMEEA L DO T 5
RERL S, MR 2D 51 A (553, 12 XID) . KB
A7 & ClE, Fv— MAEBEELEIZEIND. Fv—
N AL, BEDRA 10 cmBEOF ¥ — MAREE T
e L7 Cch b,

BHERTEOBHIIIKAES 5 WEHKETH ), 8

ReE3 5. BEOEIITSemfEE T, BHHEIZG-> T
HEET 2. BMWEIRE->TBY, FEfLE ST CW
R E AN

(4) A (Om)

Kicxar 7Ly 2 ACTRREVEL AT L. 72
HEPREDS, REIES TOMmT 5. BRSO
FEHE I EHRTERWRETH 720, WHK LT
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%310 X HEHMAERETOKRM 4 3> 7Ly 7 20K
B (2021b) OE 11 K235 < HIRK ORIV — MR 11253 T.

FREE AL TERT S, Mo (B3 12KG), F2F7 v — MR KILELR EDE

REE Iy 7Ly 7 AFMTEEREFHIIHRENT
GAT A, BRI ERIKETH Y, FHkET S
FET T, v b A XLUF ORE R T & R 8 hy e
g#ExNDL (55312 ME).

HEREOSMAEIE, RN SO S0 A
RSN S, il FICHEIKE T, Bikd 5 \WIZIEFIC
BB EREE (B OEE 10~20cm) £ 3 5 (58
311 ED). $ETEHEICEICE, YV ML AT
PR A LA SRER S NS, a2 &t
HERAELAOND (3. 12 KF).

(B) BERUVEEELE (Os)

Wald, —HENICRERTRAEFHOLEHETALNS.
RHRESHIZ, BCES3ImUTORERE LTbET
ns.

IR - B - BIKEBTH Y, WHIkO Bk
~ RS Td A . BLIR O MRS % C BN 72 i R i 2 13
BTEH\ (B3 11 ME).

BTBIZICHES L, A - BA - EFEOWEN T

FICED. —RMICHER T OMBE IR R85, [
BEENRRAL BoloMEEZRTHbH L. L CHE
WCZLWEETLVFA M THDHD, BRI I Hi sk
THLDLALNE.

WEREEE L, B30 cm~1 mfEEDRE & 10~
30 mBEEOWENS L HETHL. BEEZEOLOD
BEnh, —HTHELREFPFEOLOLALND.
WEDL v XIRIZBEDTIZE TN LM E B
Ehs (553,11 KF).

(6) EEETES (Ox)

TEREAL, KMAca> 7Ly 7 ATETOSAIE
REMTH LD, EMTIEFELEEEETH L.
(2, A ED IR A BT SR O st Ak TR 12 ER
5.

HEH LD EE, BIKME - BIRE - IR 2L, 6
FrfREERA IS 5. RaREPIIE, KU - R
e - Fy— PO EOERIEINGL. &GInd
HROMBERLFILIIELICE A, FEOEHOEMHAE
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T — b AT AR ORISR, (D) 85V BEis 4 B3 2 BERE. AL TiRE ~ MR, St
16, (B) RIS &, MAT AL, (F) L > XRS5 % s digda. AN KR, iy, (G) Ly XiRF v —
MAWE SR ERIES. AL VR A NEFES, mdurk. (H) ZGIEAFRo L v XRTF v — MElA SHRER
. ALY TR A W, k.

B 2 iRl e B E S ERT AR LA, KR e, IRE~WIKEOEFT TR IZ PR~ TH

EHOERIIL O XIRP SARERE 2. R EEE D, Ly XIREET 5 (3. 11 KG). WaahiTaimo
BIFIKHA BT, RERK3 mZEOMHMRKREET 2. FTIEIAASC, BEFEI0mZBRL DD B0D, K
Frx—MIEHE LTUIRS —HITH Y, RIKERIK BRI 3 mOWEEIWEBRINL.

R, FIL Y AREET S (3. 11 XG H). #& FFAGICHED L, AR EIIM T Z T L
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(A) TRAEE S, 7aA=a)b, FAETERGRITDORE, 38 E#)IEGV. 5UBHES 1 1T19103003. (B) ZRE BRI
EHOMBEER. A—T v =an. AEDTRE A N/NE X2 CRESN. BEEES 1 1T19120601. (C) 7 X1 F
AIKE. =7 v =an. AETERRITDURE. SUBES 1720021701, (D) B EA#EE Bk E 357 v — b,
JOAZT). AEDHRE & WM, S  1T16051401. (B) 8%E. 7 0 A=a)b. ALY ik« TR &
S 1 IT18101204. (F) el 2 2 < S OEERE. 2 A=)V, AL DA« HEE, HRE SARES
IT19102801. (G) AE T LI 4 b. zuA=2)v. fEHNNEITEE, %S 1 1T18052102. (H) L ¥ RIROBESE R
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TV M A AT OB T2y, EIWEPS R
HL Y AREWLRO SN D (3. 12 MH).

EHIEBRRUER

Kilcary 7Ly 7 Z20fthA & LT, REESE?S
3/ Ny b -7 X)F - BRE - T SR R
B EDOSFEENE R~V LR OFER PG S Tw
% (B 21F, Yabe, 1903 : Reif and Goto, 1979 : #k - 4
JI1, 1981 5 K 4 T EEMR S AZE, 1996 ; B3 - [@EE, 2011 ;
Tazawa ef al., 2012 ; U2, 2021b). EEEH A5
=83 2 FY b EH L Tw b (Kamata and
Kajiwara, 1996). F ¥ — M5~V Ak - =& O 3
J Ry P b WNIIRV AR - ZER - U IR O MR
DERPHRE STV DE (B2 1L, # - BRI, 19815 K
[ % MTEERR & A%, 1996 : Kamata, 1996 ; Ito et al., 2021a :
FREEZ 2, 2021b). EEERSE 2 S IEHTH Y 2 74 (7Y
ANy FT M) R RO B B R s S
T D (HREIZZ, 2021b) 134, ERERE K ORE»
Sy asi Ny Yad T v ~minN =7 v
) oA EH L T\ b (Kamata, 1996 ; Ito et al.,
2021a). a2 HEM L72ERER LS, Ko v 7Ly
7 A DA IAEACIZ P IS 2 SR o hBILIG L s S
5.

HB, RicAar 7Ly 7 AhLELELRILA L
LT, WHEAFHON) IT) L0555, ORI
[ZDWTUE, SendAbb [ R ] MisiN o Bl (5% #E
A, AL DA HEET) THh B &L X 7z (Yabe,
1903). L2 L, Bl Tl RBIESHORES B 2 b
ToRRERMEN T & e U 5, TR KOS A LR oA AR
TERIT S UREAANY T 7 F > ORI S & e S
nTWnb (B 21X, #1997 5 1, 2021e).

poyad

FATWIZEI S B 2 5B X0 & ik d % &, K~
ary 7Ly s AL, RIRERE GUH - K, 1955) O—i6,
BEIPEEE (P2, 1957) O—5F, iR EH: (A, 1961)
D—#, WARBE CF5, 1965) O—ER K OB B #E ()
B, 1965) O—#FIZxt b S 41 4. Kamata (1996) O K[ 4
I Ty s ALIRTR—TH 5. s
%%%@ﬂE%kau,%ﬁﬂﬁwﬁﬁmnyi
Ly 7 ARd-ABoBREa >y 7Ly 7 A0K
MAcary 7Ly 7 2P % (Kamata, 1996 ; i,
2021b). TS OHWEMAE OFEME L LTCIE, LA
R RSO S 72 & U B R R S
Wy B EMDFE T HNE. —F, MRibar 7Ly 7 A
REFIVT Ly 7 AL E, K43y T Ly
ANEEND IRIBEIR S HEROBEII NS v,
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Kamata (1996) (£, 5 AL o> By i 58 A2 T % ot 2 45
M5, Fv—b-BEY =7 v AW BRI
EFITHE ) TRGH- REE SO KFIRE 2 Ak %
Kuzu Complex & M-F5 - 235 L7z, ZO%8EH (1997) i,
BEIAYTL Y 7 ARBENTTME2LL=y M1
Zv b2 2= F3IZESL A2y MKy
b3k, EEER LA - Fy— b - BERE - RE - U
REERE - WEPIEICRET LT v— MW EEY —7
YADEBRME LT A LICE VRO SN D
WL, 2= b2 IERHRZ RERIR S L 2 e
YREFEF MR EST L. 2=y b2 Tl BEEROEY
TEPRBESEEYE, S 5ICHERED LMIZRE
A HND.

K TOREET Y Ly 7 21, TOEFRICED L.
F 72, BRROMIIEEEH (19953, b) TH 5.

E i

Kamata (1996) Tl&, OB EIZITbIL TV,
F B AT T A | Mg o (R B i 58 AT o JH 38 ¢
BB AR EF ] #IETom L, R EE O
MER A H ARGV ET 5. Tk, Kar7Lyr
ADF % — N-RBEY =T Y ADHEDLEND.
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W EfrofrElay 7Ly 7 2L, FNENEE
ERAEMBEAN L CHET S, BEI T Ly 7 ALRT
i, AT EoEIZ4kmlETHh A,

[HE R AR o Ea sy 7Ly 72 Z1EF v —
N—WEE Y = v AR T EENTE - Fy— b - B
Biles - e - WalaERE - iR OB R e T
Lo R oEAET Y 7Ly 7 2O KES) IE Kamata
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Hansd, AT =y b 2 (2S5 RIB 2% e
IR EHERP AREHEIIONA L T wnizn, INH60s
FZOWTIEZ ZTlEEtal L e v,

EBF

[MA K e s clix, BEary 7Ly 7 A=y
b 3 ICAHY T A HRE S AR MU R BRI A < AT B DI
L, =y b 1 IEAC G B i R B BT 3 FH AL S 5 12
DIPICHELT S EE32H). A Tldz=y M1 &
A=y b3 OBERMEOBZREIZFEO TV, LaL,
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HEH (1997) 12 & o TR ENTZEMORER (2= b 31 E=Yic]

=y FHZHRTELOF v— bagEt) ERBEO (1) F v — b (Kuc)

KIMIBTORME2S, WHRLEFry— MOBEREL= Y Fy—bMIBETL T Ly 7 A FEHBEHTH
Ml éa=y b3DEERET L, RETIE, 2= b 0, RS A, 8H (1997) 12 XU, 2= F3 i
1 3=y b 3ITAEHOEBRERICBNTEIALNL =y b LIZHRTELDOF v = 2&EL. Frv— M2
m\zd, —fE LRl 5. &, BERNTAEROHBERESAELCET LS. 2
B A Et O ALV EA K ORI BN AT A A T v X, SCTRT AL EDICHER ETIEFY—hEL
TV 7 AOFIRE & F NG 313 B &5 3. 14 KIS T—HELTHHAT 5.

RY. RHISICO AT AEA IS Ly F ADILI=y b BHEaYT Ly 7 ADOF v — ML, —HEICEERE L

1 Ti&, Fv— bEREDHEDEL, OIS REHERBEOEBIZL ) HE 2B EBEY 235 (56
Y5, [, 229 83T v— MRREDHED K 3.17 MA). BEBOREER 1~10 cm BT, REHEE
LTWaE kEns. BEay 7Ly 7 XA TIEHER ORFEEIMLC5smml T Th 5. HERIX, B -5
%w—b—@%%v—@ixﬁ%w%ﬂ,%%m%ﬂ IR - KA - IR oM E RS2 QO EBT 5. §
(5315 X)) RMEREH REL (553, 16 ) TE DR T, BMSEAKE RO EMAEE S NS
NIBLDFRDOHND. WEaV T Ly 7 AOF v — FTIE, EEBEIIBY
TAMIATF v — FPBEESNS (Tto, 2020b). A T
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HEHLSEETy— ML ThTRIc@E T 5.
KA 2L, BEOE SI1Z5cmiEETH 5. BAAR-H
EarTVLy 7 A0 L) BRIEVEERTAIBETE
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PEFFH OB BN _EFE (5 3. 15 ) R 2R E DB R
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WREEEAET YTy 7 AOEEMNELZTH Y, )L
AT 5.
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BURPEZE SN S (553, 18X C). BB H BRI Tk £
FEMC L D TSI N TV B REH DL S, AR THRIE
ENTWBEHILD 5.

(B MERUHMERELE (Kus)

WEE, FICREOEETHESINS. RN Lok
JEIZEND DT 100 mIZES. RELHET L5
AHELALND.

WG ILRD - KR - K% B35 Mk~ ©
Y IRIKIT R, LRI S O S S — 1 Th 5 75,
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PR T ST D RIS I R OHENIN 3. CCS @ F v — b-Rga s — 7 v X,
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oA EREbBEING.

Ee

EHILERUER

BRIV T Ly 7 AL, Voo Rk (RR)
DOF TR L L DfbAERIIE SN T 5, 7272
L, ZOFE4 NI TR | IROHEHFHNTH 1, [Hil
R HIENOELET Y T Ly 7 AOREEEE L
TIE, &HED (2001) K UTto (2020a, 2021¢) I2L 5 b D
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~ / p— — e g o i
NEEETTE
\ [Ito, 2021c]

T T C
[Ito, 2020b]

] RS SHCIER
[Ito, 2021c]

E=Licharil F25A

[ REREE B EsREs Fr- MNRUBEOERESD)

[ ms = =S

[ | BERUBSREEE wsrenE [ Eagdy

[ eervemrs  — wozas | RS 70 ;(gig@@tm{tﬁjﬁﬁ

[RSEES)

7+ R Bl vosemmeivaming 5, - AR

smemERER s Ao PHER

3. 16 WEaYTLy s REfTEINTY T LYy 7 ADEERFEEOV— <y T

i (2021b) O 18 MIZFED <. BRI RANT 2> 5 B BN~ 2 RE

DHRTH 5.
T5.
2=y PRIy N3O EE AT
FYIAEHRLTBY, ZORGEL —RWIZBIFTH
5. HEMLTA» I =SELAO T W s
(#H, 1995b : Kamata, 1999 : Muto et al., 2018), F % —
FBHIEEERE Y 2 TROMBEAEH L T2 (Bl
Z1Z, #fH, 1995b ; Kamata, 1996, 1999 ; St)ll, 1997 ; &

Z T, THA ] sk o b Erao CREal
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G HAMB. CCS: Fyv— b-WEay -7 v .

M, 1997 ; & #ILZ 2, 2001 ; Suzuki ez al., 2002 ; Ito, 2020b,
2021c). HERE EREN S, T Y LT Oy
Va7 W ~aiion s =7 VIR OB N =7 ]
~Ha 7 M) b ISR Y 2 SRR B~ %I
Yagi (a7 YRR ~F Yy s AT =TT
YR ORI AT EH L T\ 5 (Kamata, 1996 5 Sl
1997 ; 8, 1997 ; &MIZ 2>, 2001 ; Ito, 2021c).

=y b 2T, OREEESED S FITOV AR OREE



#3170 WEaYTLy r AR EEOEEE
(A) JFIRT v — . RFITTRAENT, BilE (B) §9\- i 2 23 258, ERTWH AT, MREXE S W
WY 2 T RS EE . (C) 5\ R Ri 2 29 20, KREHREAT, WS (D) v etz 25 58 mH
W, AR R ENT, KIS

3. 18K wWAEaY Ly s AMBEEOER 5 HE
AANIATFv—1. zaA=a)v. BFTAGN, HEREHAH 3BT 1T16100101. (B) BfcR % &t
HERS A—7r=av, EFTRENT, HIES00. S8  1T18021802. (C) B 2 &Hiks. 7 uA=2
V. AEEFTRGET, B0, SRR S 1 1T18021801. (D) AT L4 b, Z7uA=a). BRWHAAN, HEE
HAa#. SRR 5 1 1T18022403.
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MWeoAILR - a3 Fob - Z3Ed - oo g AR
EDLE D (B Z10E, J80, 1899 ; BEAR, 1961 : 7 H, 1956,
1957 ; Igo, 1964 ; 1B, 1965 ; /Nt IZ A, 1974
1975 ¢ Reif and Goto, 1979 ; Kobayashi, 2006 : Tazawa et
al., 2016 ; Muto et al., 2021), Z @ _FALOEEIEE K UM
EROOCICHEREICEINL Y Y ) T a— b
MY 25 ONy Y a v 7 Y HI~FIN s =7 )
DORELRDFEN LT 5 (F 213, 5], 1998 ; Kamata,
1996 ; $ftMH, 1997 ; Kamata et al., 2003). F 7zEREIRAIC
WENLBEETOREE,S, BT (b7 VY
T DT EFA MHPEHL TV D (Kamata ef al.,
2003).

a2 HEM L RERr S, WhEary 7Ly s
AP =y b2 ORIERIZFHL Y 2 /OB LI,
2=y M1 RO =y b3 ORIEERIZBIE Y 2 5o
R LI L HEE S NS,

Fogse

AT B 2 8RR IX g L i 5 &, B4
Y7Ly 7 A0y b R[] IS oA RO R
LER OB, 1961) I2xF b & A, F72, Aono (1985) @
g@n@—%mﬂméﬂé.1:yh3u%$u%nw
LB O LI s s, £72, Aono (1985) @ Unit
HLO—EREmINTA (2001) D> L v 7 AAIKHE
%, Kamata (1996) R§EH (1997) oA > T v 7
ADa=y k3 EIFIEFE—T, 2=y b1 E2bThIE
&
FEEWOMEAE L LTid, BiEMEoRILa Y7
Ly 7 AREIL-AREHBOHEa > 7Ly 7 A0 4E
Iy 7Ly 7 AT 5 (Kamata, 1996 5 H1{LL, 2000 ;
g, 2021b). LA E LTIE, Fry— b-EEY —
oADK SR EEIRA O B OB O AFEARFEFH (
Moasnyyav Ty W~Blyaskty s 2
Tx =T 4T ) TS ND (HE, 2021b). 7275 L,
BTy 7 2BV BRI LR - R
FHE (= v b 2) OFFAEIE, MRy 7Ly 7 A%H
Bar Ty 7 ATIZALN G WY TH 5.

3.6 fTEILa>T Ly 7 X

EHER VL

LT Y 7Ly o AL, i (2021b) 12 & 0 #i7zic
- s Rl RERESEEF Y- PEEHEL
RS - Jes - WaETEE LT (P, 2021b).

i

i (2021b) 1, JEFITTOATE LR % A2 G2
L7z, ATEILD S Z O/ T OEIERVIZHT T, Ao
YTy 2 AORFN LA TH HRERIE AR T v —
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b AT 5.

PHRUVEE

fTBa >y 7Ly 7 2A054E0E, EAT OB LA
W H ANET EFEOALHE ORET & RN & A A
RNT) CTH 4. whEIY Ly 7 ZAOREN FAIZRE
T4, Va7 2R GERH) b TG iR A2
fiES % 720ZORBED ERITRHTH 295, BTk
ORFEIFZA R ED 1km I 5.

=)=

BB OILTEE K O R EMI 53 A T8l T v
TL w7 AD ) — MERKEZ 3 4 RIRT. Kar T
Ly 7 ZA0&EHRER & LT, BnF v — MEED
AL REHEICER L, AR TR AT S
(4 3.14 14).
NEFEBEOTEINT Y T Ly 7 2%, HE=%410
BRI AR IR A S TEDLND (B 2L, 5
& - MR, 2003)

E=Li
(1) F+— k (Ge)

TN T Ly 7 AT, Fr— MIEICKHES
R REREETOEME L CHERT S,

F v — MI—BMICBA - K- BIKEThY), FHE
1~10 em BEOHERE L BIE 5 mm LT O ke & O
HEBIZX @S2 (553,19 KA). —F, Kaz 235
Fry—bFOALN, TOFRMLT v— MIMHOMFHO LD
IZHARTHBEPE L, RATIZHEBEEED 30 cmI2 K
A BETEZRICESCE, Fy— MIEMSELE LD
EOR TS 2 ), AT S R b Eg
SN (553,20 MA).

(2) EERES (GX)

TR L, fTEbay 7Ly 7 A0 EEHEEHE
THY, LHIZHMT S, aalosrELb oL
T Fr— b HEREOEHEELIONALNS.
Kary 7Ly 7 ATIEIHENHBE TR TEX 258
BIREDHEREIRDO LN TV no, RBERTAETD
FOE LT R EERRGIZOWTH I I TS,

RIEEOIE & 7 5IREIIIBAIRER T IEL, £
DEFNTEIKE PRI H B VIZKETH D, — &I
EREDERNL  ARICEEND. M T, FBIBE
TREWEZEFET, HMUHHIEELZHoREbADN
L. BETEEICEO L, BHIE YV MR A XORKER
Bl EOWBRF T8 h Sk S, B
PEESNDL. RBRAEREOTISHEELBDOENDL 2 &
bH 5.

WA EMWE LCidmd —HWcE T, Zohiid



553,19 Ty 7Ly 7 AW EE O BHEE
(A) BRF v — b METIRIRAT, BN, (B) a Bl L JRERAS. KW THIRAT, PSR ERN. 1o (2019) O
fig. SE > HHRHL. (C) Wa O/NEH A & OIRE IS, WATTIRIRNT, BN, (D) 55\ et 29 2 BHiRE.
KHTHIRAT. Tto (2019) @ fig. 5C 7> & FX K.

5320 ArEIlar 7Ly 2 AR EEOMA EE
(A B A LT v — b A =T =, WAETRRIT, BIEEERN. SEFS  1T16071206. (B) A&7 L ) A
Lo zvA=a), KEHHFRET, HEEESBN. SRS 1T16112605. (C) REIRASFICE TN LHERA S, ~
O A= 2)v, KHETHRAT, WEEEMAN. SUEES 1T16112603. (D) iR % &G GRS, 702 =a)v. KH
FHIRHT. AR5 1 IT16071406.
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K& 5 VIZFAIKETH 5 (55 3. 19 [XB, C). #HIKDE
W~ MRS Th D, BRI TR 3RO
Lz, HEBMRKE WA S T, IATES 10m
BETHL. T, BDERESEHBOEID BI%E
END. FETEEIEOC L, BBRT & LTIZAE
Bh, BRARENEZEV, BRICZLVCAET VA
FCHh D (5 3.20 XIB). WFRTOMERE L, —fATIC
KL, -7 EEET D, T2, KIEOER»S
EHEENL.
HERBAEOERE LB REVW 0L LTiE, #
FBIERH TS IRE] OBV TRIE 5 mPLEo b 09538
HENE. ZOHERAEIEKET, BEORE5~10
em T KIE T (55 3. 19 XID). FEHHETIL, K
ERE10ecmfEEDOL ¥ XIRD 2 IFHEEROEHE LT
GIENL, EABBEICBOTY, Ef05mmll N0
HRESWHIRDOEND (53.20KC). BHEHREOHE T
BETlX, YV N AT ORER T LR a3
A, WESHATED B\ IR S © Al S AL R 28
RBHHNDL (5 3.20 D).

EHEBARUER

THEIa Yy T Ly 72 A 60bAERE LTI,
Fy— MROEERED S BIORFHEIHRE ST
L. BRI ar Ty s A kMAcar 7Ly s
AMBEB LA L RS, L TRAFIERIFTH
5.

F ¥ — F RSV LAHK - ZER - V2 TR O A
W ST b (BEH, 1989 1 #RIE A, 1990 : EHIE 2>,
2001 ; 5, 2008 ; Ito, 2019, 2020a, 2021¢c). EEEJEAEH
S5, MY 2K Ny YV a Ty T Y~ =T
V) OB S ER L T b (FRH, 2008 ;5 Tto, 2019).
B (1989) I NATFEFEEIZHAT A2 Fv— b2 bRE LT
FEROMBFAHEEFER L TWD. S 512 (1989) 1F, 2
EPICHIEST A oAy ) Y a—uh b b R &
T, Fy— M hohIv 258 Oy ¥ a v 7 v~
WINb=7 ) OBFRTEELFEN T2 LTS
earoEN LBRER,rS, Kar 7Ly 7 A0
IR Y 2 SR ORI DR L e S .

Fodxe

AT L T 5 &, ATEILI Y T Ly 7 AD—H
IX, Unit I1I (Aono, 1985) X U822 > 7L v 7 AB (F#Z
A, 2000) IR E NS, fTEILI YT Ly 7 ATEA
I 7Ly 7 AL T L EEZ SN TV (FRH,
2008), ARG TIHAEMEERICESVWTELEaY T
Ly 7 Ao L7z,

TlElla >y 7Ly 7 Ak, —EBEOR)VLRTF v—
M EEUFILREHRRBIESHY K, ZORICE
W, PRI R IR CHEUT A BRI S0 L 2 AR
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W75 7w (FHE, 2021b).
3.7 ar 7Ly ARREE

3.7.1 REIEE

K 43> 7Ly 7 A0 FHRICIZEWZIREEH I A
SN, ZOZREFEDOILEE B - THIEIE & E%
7z (R, 2021b). AFRIEKHE 4 BT EER & A% (1996)
12k 5.

(A A K A ] HodsgC ik, A2 IR L2201 20 S 38 1L
odex@EY, WRILEEFLOMIZESL. SHOS D
BHEE SN AHEIRE OEMIENIO~60°ETH 5. {H
FHZ, 2T (5 3.8 X)) 2 & Cldd e g s h
5.

PRI VEFRC LA A: g S E T CRED H i, L\
WIZZTE & B o 72 (RAMR-AEa 7Ly 7 A) Ll
ROLREBRE (KA Ty 2 2) 58T 5 (4
3.21 MA). BB ZWIE Y Y VI3 TE LRV, HE
VEETIEM I Y 7Ly 7 A OB EHEIC TSR0
SNA. Wi OERILNT6E THAHL 78°NTH 5. I
@i o 72 RE I A TR EA A S 41, R HR P&
OBR2 S, FRMIAFEHR TN E L5 %W E Th B
EHIWrE NS,

3.7.2 HEWE

BR-Ea Ty s AtwmbEar7Ly s A%
i3 AW DT, i (2021b) IZFIEITRE & a4 -
EFLT

BB B OB LR TEETE S
(3. 15 X). BEE-H4a > 7Ly 2 A0REIRES
EF O ENOEED Y Ly 7 ADEIRF v — b
DTS (53.21KB). A TI5emiZEDE S DOWiIE
Y THRDSNDL. W OEMIENTOE THEFHE
S56°NTH A, Wikgh o PHICITEEHEEDA LN,
RI TR PHE O REFRY & LA ALAL T 5 N 128 % i i
[BTh s eHEIND. HENIOREa T Ly s
AR, FOBRRIR-4 T > 7Ly 7 Z/NEE
RYMAETEAFEL T 5.

B, HAENEOESE»LIE, ZOFFHEETLE
NEFEBIEDNS CHEESNL, L2 L6, St
O 5IE, AETEREICIMTELI Y Ly 7 2D
AAGA L, BER-MiEar Ly s AREAET YT
Ly 7 ADEHL CWankEZ 505, HikoKHE
Jg (558, 2807) b L <11 B MBS RAE LT % 50
DWEIZ LY, ¥ 27 R IR T NERM L T b
WHEMED D 5 .

3.7.3 KEWE
whEaYTFLy s ALTEINT Y Ty 7 ARET S



o LR et
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=

S

% 3.21 ar 7Ly 7 ABRNEOHRHT R
YU - R1TH - PIHIETIMIATEIC L 2 M ATHREE () 2 1L, B - /MK, 1996) 25K 9. (A) BIRR-4a > 7Ly 7 2K
MWeay 7Ly 7 2085 WE GE)NE) . AL HETIT. R (2021b) DK 25A2 20 Himd. (B) BEAR -4 =~
TV AEFEAET YT Ly 7 Z0%R e (ISR, (EEhET, MBI 615 (2021b) O XM 25B2 2> HERHL.

(A) HsHEBR

(C) BEEHM

Y
& S anEh 2
R ‘ AN S osse oS
] a S 5>2"\15% o 0 O3
bR S509W MR a5 e %@ 02 oS (n'=228) By oS
(n =157) (n = 544) @ o.

553,22 o T P EREAE B
% (2021b) D20 KN FED < THIAE R F) | s 0 ¥ o 5 2 itk o J@#E % 7 a y ~ L7z, i EEmEm o 7
Oy b p5RODSNFERHETH Y, WHIZEMEBO ML > FE TS0V 2RT. (A) EHESELO KM 4 2 >~
TV v 7 A0 O FM. (B) REVEFIELO BEME-4 2 > 7L v 7 A0 EHE O FR. (C) &AL
OFLET Ty 7 AROITEILT Y T Ly 7 AOBEE O RX.

Wik I RE TR & 3% - v s Sz (B, 2021b). KA
WA DN — b=y 7 (583,16 M) TIX, WiEgOkEE
FAL (R TUEBET Y T Ly 7 ADORER S (5
PRAMOREREERER L) 25543 5D12x L, ik
By B4 CRTEED (Z3ATEIL T > Ty 7 A DORERCA SR
(REREAE L) DBASND. WBBEHIIEETETY
o Wi AR IR F O SO0 51k, KGETE O
REIIW T > 7Ly 7 ADNEEIE O SR L FFINTH
D, WiEm L EEEIIRE AR LV EHEEING.

Tz, KEWREIIELERFISML TV L. HAERFO
FIREM TIZILE AT, JePuE M TR RIS A
TR 5.

3.8 %

3.8.1 tsHEM@
HEH AN R B P I OB 2 75, [JE)2 ] i
OBANE 2 &, THE KA | HuIs o> v G 7 & PHHR



A, EEEBEEICES. LRI - B0 (1981)
12k 5.

[ A R A ] ik C U, M3 C oo b i BT O fEEH
& HIT50~70°DHFATH L. IS RMFHLT
W, MR CHEERAMERY 2 LB OB AT L,
HiTl R 222 33 v T b i oo g SRR OB R & B T TR
WA 2B VDS AR NV, SNLDEENL, O
MO AIXIZIZ 0 OFEREIMTH 2. 7220 M
IR HIMEHF T 2 720, WAL 2 & KA E L O HEH
%i”%%@%%f%é MAEMcoOmEIEFNE, W
B A ) 2D HE TIE 7% < 2 W AL HEFHIE D 5.
T#ﬁﬁﬁﬂw i27ay N L2 OLRSIZ L b

4777A@rﬁkmibﬁméﬂémmﬁ%®%%
#E, S50OWD ML Y FIZ4 75 VT 5 (3.2
A).

3.8.2 FEIEH

B BHIAC R -V T OWhEF & 5 5, [ B | I
DRMILE EE L O A 5, [T 4 K e F) | st o %
AT 2@ ) ATTICE SRR - &A1 (1981)
2& 5.
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[ A ROEF) | HulsC ik, MM & S 12 60~90° D
DRBOMBHHERS 2. FEAIL 70T THYEL
TRHTH L. TSR KIS T v b L7
DEBN X bas AT T 7A0)ﬁ*ﬁkF‘%l DiEEE NS
aigig, S45°WD b L RI226°7 5 U5 5 (553,22
XB).

3.8.3 BEMAF

A TEHTAL R -V A I O il 2 Fi B, [HEE ] M
DOMGARRZ W LD TE A 5 [ A | s o> B 115 v Je i %
W, THAE KR A | Mt DR FE R % 8 5. 4B Id AR
(1961) 12X 5.

[ AR e A | Huds o0 5 A ki, A v B4 o g BRTE A%
40~80° TR HIZMBF T 2 LEDL VO L, FHE
M-Ci% 30~70° TALTH ISR 5 LB O Jg BRI AS EL ik 5
5. ZORMEOENIIED L, Bl ATD 3 )
eV ICEFI T 2 EFHEH CTH 2 LTS LS. 72,
DOEF O S EB ML 90°HIFZTH Y, V@I T
H5H. THEFEREERICBETMOLSE Y 70y b L
72 a¥ A 7’7“7A®Wﬁ7‘<F‘%i DHEE SN BRI
S59°WD ML ¥ KT, 15575 V§5 (553.221XC).
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#am REEHCRERCEE (EAEE)

(P W)

4.1 BEZEROWFZEH R Ar-Ar A DN T, IARRITE i L R 7

ROREY, IRABLE S FIT A R, e img

JER WAL, HERD O E S ROERE K PSRRI A AL O i R 2 & 1 88 SRR T TR

TEDY 27 R R ICEALTACENL ENEHEESIN TS (B2, WE - flH, 1964,
Twb, &N (1972, 1973) ai:ﬂ%o)iil%ﬁg@g%iﬁb: 1966 ; &9, 1972, 1973 ; Ogasawara et al., 2013).

DWT, F LRI & AR E R S - IRARIE [ A K A ) #3a T, SREB O R AT 44 3 1T S22

O - PR TIERE S U C X  L e BRI E R AR BT EHEHERER S EHORFER (KN, 1972) H°

FHEPkR e APk s %, IRABIAE M S8 L PIfx TaTRICEALTCENTS (E4 1), ERAKE,

TR FEMRET D, RHESEER AL, BRI - KN (1972) DIRARAERSEHICET 5.

TARE - AbRE - T A G EEEARET S, K-ArE

IR KSR
SRR
GEIAIERHIIRASS
LR ATHIIH XX
G
LSS
RSN
X IR KRR o ¥ 47 £
SRR e e DE AL

“?9 XK
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S PSR R B S FHAT
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LRI LLS
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>
= KRR -

AN LIRSS R
‘ <o Nl f;,;‘@g,gg,«;c R RK LA
SEAAB AR AL eSS SRR
| SONNS S0
Fr—h Sesaee
, RS

A gzs

W 528 + BRE

Jea
@ ==5 + (T8 + &G3E
@ =228 1 mze 4 aaa
A 228 + oz8 - :
W =23 + REE § _K‘291ﬂ.:15°(®

4.1 JER AR D O ZE B SE LA A b
i - A (2021) O 3 M2 2ZE. A O, HE - i (2021) 12 & - THBE S N7z
BEM OBEGE % RS, EIRHBEEERITO 2 77 5 T4 1 IR TEALER | % .

AN VA A= N,




%42 RAEROEREVER O E
(A) [ZEOBERAEE] TAHA LN L BRELE
i P

4.2 & M A 1K

*Uﬁﬁ%ai HUHZL_ JHEMT L RRERO S AL
%ﬁ—%@ﬁT]q@%%%fﬁMQﬂﬁ(ﬂZSMvQ5
km) 292 (4. 1K), ERERITBEERLRPIE
MoRD. JKEHDHIKABRTE L, SEHELICZL
W EORKEEWIIBES N TV A [ HEOEAE D
BB T BERERENREEDOIT A = BREL (58

4.2MA), INH5DAT A b=V IZRATEEREmMIZK
A, ZORBOMEERLHBEIR IS BRI AET 5

A%, — R JRAL DS L,

BT BIZICED &, BRERIERMPIFR S TMIR ~ ks
TERIREZ R (554, 2XB) . FEREREL I3 A I -
#EA - ) EAR - BENTHY, BIRGHEWE LT
TN A DTy - G - HERSEEING. A
PeDRAEIL 0.2~4 mm THIE 2R 9. FHEADRZET 2
~3mmTHED S WIZFEATELRT. 731 A
REMEETETHIREONS CHEI NI, IV
ANA MEEZETLHREALALNS. ) RADHK
FE2~3mmTH Y FHEEZRL, /S—% 1 Mi&LR
TLOLALNE, BEFONZEZI~3mmTHY, F
HEZRT. BERIIBLI XL r 2T 5.
—HOBEFHIMMK OFFRAIZEE L T b, BERIZ
R 01 mm L F D7 787 £ " AL L EFENHIIH0, B
FcE@mting — %2 KZ 0l mml FTOI VI s
LIFLidBIgEING.
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PRk D27 A b= G - A (2021) O 5 A2 2 Himi. (B) BRERE

4.3 4 R

Bk LBy, RRLMBOBEEEKEHEIZOWT
1, K-Ar R Ar-Ar BRI & o THER 2 5 55 =
DRBIEENZ X VIR E N2 EDRENT WS, BH)
HIRTIE, SRR TEL IOV ToOFEMIIR SN
TWRWA, ssMa(BIIHHEAY >~ b=7 V) @
K-ArfE R o - Tw b (KW, 1972,
1973).

4.4 MRS SAE ]

ERELO D 27 RAHINk GRR) o BAMR -4k 2
YTV I RAFEMESER A #o TB Y, ARk
TIERL7zF v — b ERAEVBE S NS (- i,
2021). S OERIBEFICITEWED L L TRER- 8¢
HA - KA EBS, BT ¥ — M SIRERDFLD
NG (55 4.1 [X). BRSO 51, ZERAT Ol
u%wﬂ%ﬂMmﬁﬁb%z%hé.@%-¢HQMU
2 & 2 BB R L7228 i B 2 1 LU,
Eﬁﬁﬁﬁﬁ%waﬂ#%usnintm AR LB AT
OFEN S 3859 COBHIRENIHBELNTVD (5 4.1
).



ST HERRUEE=R

Ein

5.1 Hf i

W LA | ko s = AR OFHE =512, 2RI
ﬂ@ﬁ?@ﬁtﬁ4ﬁiﬁﬁmﬁééﬁﬁk,EEMﬁ
PNEOREE G D 2 IR IZ53A5 LT\ 5. RirE LR s
ﬁt@k%ﬁﬂmmﬁgwﬂi%ﬁﬁmﬁﬁgé@ﬁw
ﬁ%é%&%M@%ﬁR%)bT%¢%ﬁ%ﬁ%%)&w
FEE T LR 3B A2 oA 3 5 EeiE R O b s (F LI gk Ik
)W R D, —7, MBI IEBER O PR TR AT
ST A INH0HE, REVEHOTHHIE T 5
BEHREIFITEAERL, 2077500 1 EKET 545 ]
(ZEFEIZ 2, 1991) I2B W, WflE - 74 4 MG
JKEERRIBRENDLDORTH -7z LIFTlE, NETEE
O BB A § 5 e =R RO = RICEE T
BRI OV T 2 kR % s
ﬁEQMﬂtﬁﬁﬁﬁwﬁﬁmﬁofﬁﬁmﬁﬂéﬁﬁ
T OREN I, FEE AT 300 m V23 72 2 W ALY -7
HHENAENT WD (5 1K), PRifo kBl &b L
CANETERE I, ZOMIEMAOMA L7 EREIE4
m&@kﬁdhfw%.aﬁ,ﬂ%iﬁﬁwkﬁﬁm
b, IR EMIL, X S AETHE T I AT T
W2 F 0 BWHICREYTWS, b)) b,
1l B K O BT o0 397 A S A A R e R | st o
P E B, SO EBEICIE, Yoo Rk (RE
W) ML L, HESR0O&INERKEIKEE TR %
AEEEIZHE ) P/ L Cwb . NEFEBICIET
TR C & 2 BERL O I IR & BRI A B 45 DL
AL, —F, KAWL Lo B
BRI E DD TPIoAm LTV D,

BT 2 & 4l el F TR e < I o TR
DA 5 2 &0k, I (1881) R EEHE (1898) (27R
ENT2AS, i - I (1960) 12 & » CTHVE X & 7
DA% Sz (5 5.13). FF - 1LH (1960) (F/AE
T REBEOF AT % BUREIK RS - BEKE AR (RS0
TIRBEHEERLINTVE) L L, 320 L
7o F7o, HBETH DR (V2T R NIME) & EF
J& DBEFERN 5340 B TACAE MDA A % 0 Yol 28 &
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IS S DR AT AR S5 L5 720, REE Tl
5O NKILAERE L B O & T 7z,

(2) TEF (Yp1) EHEBOTEIL, BIEA 20m %L
B KINEEER A 5 7 B AT KILBEEIR 3 BiR
D AD 550 AJEB O T EFNE 543 5%, BIR
ik L’C%Eéﬁ nfu\tE’dﬁwE}T%%ﬁwfﬂ@&#E<
L ~/lu*$“—l@ﬂ.@ﬁi]§’eﬂ"l’ﬁ THNSITE A E W,
ﬁﬁﬂf%é%@l@i@ﬁ@%ﬁ%amYmnm)
TiE, @ 20mbl oy B Lino4mIc, ¥akil
BEICEDFEL L TWD (GBS 9KA). Z OFA KL
BEKE IR T, |AREA 20 cem 2 B2 20 % & &4,
ZEALBEREIN TV ARVEAOKISEEL $ARAR

T B

CHLET @ YBZK-67) & Z D5 (B), C: BAKINBEEIK I E 2 2 M % & A 72 RO L
D BORE O ST T A BB L BRSO ARE (i

SHLT © YBZK-49).

CHLYAATYS (5 5.9 KIB). KILFEBIZEAT 10 cm
AR B EEMT, KRBT EEIBem LT THY,
Va7 RIS T BB S N BAaRER T v —

N OMEEL I AFN TN D, BEEE R KILEBEO W
T AZFHR A O BE fh A55E b%ﬂ_F%W@®ﬁm%E*
RAICHEUT 2. AUSORBERICHEZE SN L b TR
?%Ltkﬁ%ﬁ%&%ﬁ@ﬁ@# _®%EAM@
B EOMBEREEL, 1 ZZARP DT DI B IER L
TwhEbhs. mm#mmikwEw%H IBw
T, ZOBAKIIBEEIK A 2 LIRS
9, FKEICHBELERLEOLN NI Enb,
—E ORI L 2 HFBWTH L LEEZEZ NG,

RV OB KIS E, BB HEFDEHR
DEROEFRBIE O RO AL TOBE S
%, BEBESLHETEHROFRMEOME Tl 4l
FEBEIRF \CE 2 AN IO E DBl S 1, [kl
RS IS 50 mIFEDRBB EFTHOM LTV D
2L, ABOBIEIIHRAKTSOmIZE EHESNS.



(3) HEB (Yo)  BIFKE O L il R KLk E S
AR & o TIRIGIZHERE L 72 TR L8 4 2 &
ET B BBEMEOA,LIICALEAETIE, TH
(Ypl) DR KIS K e o> b2 B % & e 1 P ~ T £
NS e AEEAEDNE R > TWnWh,. ZOBEDIS Ffiramh
W(Ye) & L7z BIEY 2 7 R IRICHRT 5 F v — b
REORBEOITA,, BOBELNLERELYZ &L, [
FOBESIL, MOAWHOEEFETHBIRING. §
5.2 XHb T YBZK-68 TlE, FHimm (I & OEAR & 1Y
ETABEENASND (55 9XC). BEORAEEIZ20 em
A, WIKIARTHBEE AIEEPREL TS, o
Dl SIS L 7B BERLRA A T, M2 50 em
BT KILNEOABEEITY AEFNTVWD,

RO Z AT 5 EE 332 52> T, &IiE
KGR R AEEICE ) LB OBE Al Y & O S 8
BANDL, BEE IR TRIKIIERICE N, Y27 R
MIRICH®RT 5 F ¥ — MIHEABETH 555, T (Ya)
DOLZIEELINIE IR U7 EHEE SN B KIlE o E
FIFEALEBREESNTO R, ZOMED B2, #
CBURE L 72 BRI RGBS = R0 B B D 5 B NG K B R A
HIEAER 2 (555 9XD). RE GO LA & XK
D B E S 2 < BB B B4 7 12
5. BUKERGIEEHESRO 5N, B IROREWH
ROLILS.

SOICHEAFOREILD O FICEEBICT 2858 T
X, Va7 RMIMEDF v — b EAEEICE ) BEED A
b, EO LA KILEY &g L 72 BK R S 2 E
%, BORIRR R EET 20 < BlE L 78K B
HlREEEIIREINL DA TITRED bk v, IR
EOHEE (Ye) DIk RIBIEIZ, BLF40mEBESIND.

(4) £88 (Yp2, Yw) #HI5kg o FEILE A KILREEE K
HEFHRKIRE S S 5. FRS, Yp2 O TR
BAE T 2B KILERER S (55 5. 10 KA, B) 13341912
i ARG L, BORRA ORI SR NKEILMEE T
BEE L GBI SN D, ORI S (Yw) 3RHEAL
B AR SN BEOKINER 2% G, G LTz
WL L b3 2 ST BT A & % o THIBE
EkEE Y R T (555,10 KC, D). T CIIREIKG %
EL, Akt AEGAER LT, BB 2 AR
e LCRERREND (5. 10 MC). F72miEmEilid s
IR TREICH T IR & Wizols, i
7B A TR LT b, EREIKE (Yw) 1E, %R
SRV OV I IE AR O 1Z A, ZF O LB ILTEE,
FEILOINTE, FaE 332 5 &2 A 2B O L THHEH,
WEROMER, 2 L CRELOVEFIZHEH SRR S
N5, BREHHMOESIZ15smiEEE Bbh s,

C DVEREEER 0 EAZIE, R KRR e R T
FEKIB AR DB LER D, Jx/Xy - Ah—7 -
7 —NOAYSE (55 5.2 [IYBZK-69) TlE, F* —

-50—

b AL RiE O M (R em B2 ) 2SBUE S B BRIk
ALK EPBER SN D (5510 MA). BAOK
KEFITE cm R T, 154720 cm % ¢ BIRE T 50 (Ypl)
DA KNGS LA R L. $72, BRESR
TWaRWKINAEZE $ARAZL LD AA TV L IERE
T (Ypl) OB ILBEEIRE ISR L, B E L
(Yp2) OB KIS A IZF NS 2 1T A EETE W
(555.10 MB). DFLICRBHEDEDLNILETHH Y,
WEIEE B HITENT WS Z DR NG, BHmE
YL/ L RO SN, ENHITERNT B L2
MEEDIERIRE Th 2 4%, Wi HEREMITVTIE /S
VL B A R CRIIEHUTN TS 278, FEORA
KILBEEIR 7 3N EF R G O N EF- AR T E T
BIRENS.

BT R e A (56 5.3 [IYBZK-70) T, #ikfh
DEIKE OB L OB R % E & 3 2 BEE B
ENDL. ZOMRIEEIRHCTEBORAFT I mar B
% (555, 10XE). FEM~KBIH MBS {, Wik R
THALIZFRD B v, BERITEE L 7 KL E KA <
BUK BRI S s HE T A, M TABICHRT 5K
HEE R BRI G D%, Vo IR NIRRT 5
F v — FOMEED B LD EHITEIRE TR (Yo) @
FRHERS A LTS 0 BT B A%, Yo & B 1 2 Bl
b L BB RS OMEEILFRD bz e,

BB E B HE O K E T/ S—F > 7 21) 7 (5 5.3
K YBZK-51) O THOBSIE, Bk § 558 IIREE
WCEDN-BIRE R OB A KLBEE IR S A58 L7z,
Z 2 TR em OB & LR KL S D132,
KL R & & BIK B o MR BRIk S SR S vz (6
510 XF). BEANILBEE KA 12135 30 em 2 B3 KIS
DBEDIIY, ¥ 2T R[IMERICHET 525 v — POE
ALBIET 5. SENABITILALERINTES
9, FARAL HUE LT CHAIE 2 HERR A 2 1330 &
Nz, BRkE EEoRAEIEL, 80 mAREE L e S
5.

WRRE TREELUEOESIZZ ) =00
LN, A KBRS O —TBIETRAER L T\ b 2 &
5, PR IIEREICHER L - L MBS A, KR HERE
L7z &2 5N 2R OM 2 < Bk L7 FHEfE X
IAEEB A, REOEVRED R 7 4 v ARG EE
FHBEINDLZ NS, HBOHBEYM TH L EEZD
nas.

X BOREREILE T ORI BT 5 BA XL
BKE (Ypl) 122V, 151206 MaD 7 4 v >3 > -
kT ZERDHE STV S (TR, 2017). THIL
I AR C TS 5 BB (Yw) DT A 2D
T, 15.0 £ 1.6 Ma @ K-Ar FAAHE S T 2 ATFRED
K& (BIFIEA, 1991). Z O LALIZE R 280 K
Bk (Yp2) 122w, B 1EA (2017) 12 & D153+
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Zof, BT 2l RO RIS 5AE 9 S AT T
X, BRI MICE R 2RETHDLEEZONTE
D, FOEEALAER (16.7~16.6 Ma) (ZEIFIE DLEIC
FBRZ 52 % (16 - WK, 2003). SNHEDZ Ehb, B
Bl oA RdailhHitch 2 Ll s 5.

5.6 R H JE

wE - EE ATLTREEOMMREI DA T 5 EREED
WA %, W - 10 (1960) 1X FHRARERE & 44 L
7o, Otk ZFIEIED (1976) [TTRRESE LS L, &
& - MR (2003) (ZZEE T A (1976) % BEHE L CoiT i
E LT =5, S - TI (1994) (TR & L, OKEE
122> (2015, 2016) TIZHE - F11 (1994) D7 Fk (& S
J&) M LT b. RECEm - (L (1960) 0%
FEICHERQME U, MR 43R (Gd) & L7z

R AR ORI BERE S S KR T T o
PEElLEE S 3 5.

A% AETEEOMEHFEOILETIC AT 5.
BE MWK OCHEHFEEICED L, BIEIZ 20 mFEE &
fEESND.

[EFREFR BRET REAICHE).

=B ALTREEIETE, LR EBHEEO KHR
Fioki—% 2 730) 7 OB THEOBIZ, #ZREO
BAKINEEEIKE S E R 2 BAEPFE L (85 13K
A). BEIE30mERZ AT v— MBI, &liE
KB DR, PHEE5R L B b RS S O
EHLZCRROBNG. F v — bOEBEDS 1A
T, KR~WEIS M S Hi A E THRET S, BEAIR
S EECIRIEIE <, FREITMRE A S MLk 7 Tz
OFFERKILFEB A D & O HEIKE (BAE) Tldz\w,
JBELDIGE IR TH 575, BEOWORHIZHRET S
HMUKES £ (45 5. 13 ’UB) 12 & o T, BB I RRMEA L ¢
WL EDHEREND., WaEDBIEIZH 10 cm(T & T,
B~ 5. FEREEORNEEE X, \ETREOM
VAl FEREANE EICEOS RIS AT L, AEdE Tl I n s
LuETE s L7z

WIEIRIE  HERLOEIE 2 <, A S FIRIBAE O
WM THEEELEZLNS.

FRX BEROERELZEET L ERIE R VDS, FHRE
WERSRE A & SERTHE 2 S T S HEE S B,

5.7 RGNS

W& E\E WS E (1960) 1E, AT TREOILTE T
VAT 2 KA R O S 4545 3 % BeK B e & R
BB AT & dnda L7z, A Cid, 3 - 1L (1960)
DEFPE, B EEIK S (MY % V2
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T, DT IEEDFEO 5N 5 B EMRK IS A2,
KD FERIEE 2 72 NHERE 25 7 /8y b LT\ 5.
CCTIEBEI0mIZEFFEM L, JLIC 10002 TREMER
LCw5, F72, RO LEIICALE S 2 P9 T EE)
ZiE, B L7z oMk g CE DS b IcEL L,
LB SR N T WD 2 E PR SN D,
WRERIE BRRBEKED,SIEA 7Y ARy / H A%
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55,13 B O 5 A
A BB REEICE ) M EOBES. B BEE0HS (B). g NIE YBZK-51.

555,14 B B S OB R B2
R OMBERLTE A LB & BRIHLAILTNI-1 (A) X OVTNI4 (B).

5.8 KX TAHA b Al %272 A% (AN 12 mm) 2 &, AR
NHEAE T, FHEA - ML - B SRR
FEEBSHHERO 1 kmlI EH G I2H A EE 200 miT & FoRT. EWAPKIAIZIEEAEEE LTV, —,

O/PNNZITEEMAEDPE SN, ZORMOE) 1 (5 5.4 HEHEA - WA I 3AEn - A CTERIN TS
BIRDN-1) 12, #8025 L RO R % v T a bongwe. FEALHVEY YA MEEZIT TV,

WAL L 72 KBCE o /NBEEDSH 5 (5 5. 15 IMA) . *Hit HAHREDOBREE 2 W o TIW DB L DD, OB
ENI BEAEARMIBEATIEA SR, BIFEE oK 2 TIEV R,

TEENCAE D KA DT FEEAE 2 5N DA, ATl

KXGFAH A4 b (D) & L7 5.9 By @

A MAETHREITOFERL.

BE Lulld, HE40mi3EOFEBELOFEZ MR AR Mt O 6 I 12 1L I 28 300~400 m (3 & 1L HS
LTWwaEEEEnsd. FEN-Ersd Y, REEME IR TS (55516
BFEEFR . ). BN ETILREAT 3 km THEANEAT 2 km (3 & D
B CoBEAIE, BHEA GRRERD 3.6 mm) - @M MEO&EM T, o hgez 252 5 it
T (RREE# 3.0 mm) - HAHES (RAZER 1.6 mm) - H Wh EHEINIHE > TIEEAY 170~200 m O 5= E T
THEAT (B KRR 2.0 mm) OBESI2E LRUIRO B J7HEA PEE L, OO BRI PG LT
HWAME O EANG T4 A b (45 15KB) T, FLL (55K, ZORIRMICET Z2MERSIZFIEAES

— 55—



515K RXGTA A boEM
AFELLRALL 2 KREE (FA YA b)) O/NGETE. B A A FORIE OB GE (F—F > =a)).

HblZ M@ APIH, Cpx [ EHAHES, Opx 1 iE A,

<, 20357 1 MERE [ =40 ] (E#EE 2, 1991) 128
W, s - TA YA MEREKE & LT, BRRE
B H\ETFHE VG 54T 2 KA LfE Ll s
TW5h.

wE - EE RENEH
BN R
B ZEINCERT AFRNTZOLRTH 5
R B AR e 3 5.

N MBI O I 545 205, ZEEI O M
CRED IIZHENRICHEE SN TV 02 E B LA
Vo REVEHI ORI b RENBIZIZ L A ETFER L 2w
A, EHETERO LM E OB, U2 T R IR
L FE O — IR L S WK - 72/ WD A0 R S
5.

BE RbEoF 4L a3 Ak aEs L, BREDS

EEUKEREDHIED S 7 5 TR LB S % &b
7oRBIEIE 100 m AR, FAUSIZHE A B HTRUE 17 ST
DOILEPS 0mITELHEESI NS,

BEREGR mHEAICRERT 2R L, FHOMmIER
REE N ERMED Y 2 T RMIMRE L, SATBOEMRN
BT LT a, BEFUSIE > TREIRABESE D 5E L
TBY, Va7 RMEIEANE S ZFE I > THBES
REAEETEL->TWLI NS, REEIZY 25 %
HIEANEL HHIZIZ T /Ny LT h EHfEESND.
A1 ORERIGEIKE RS & B E RS OME R (Ht)
ERNEIRARES (Hb) A0 R L, 215 O LI Hitils
i (Hr) AEAR 5.

(1) BIKEMERVRIKERSE (H) FIRZROE
IR LIATIE T, B O i M & HERL S 2l < g
& L7 FHER I S Bl s s, ZoigIdE S
rom HALCRE L 72 BHIK A 0 St R ~ FRA b 7

oA B R e & R fE &

EX

EE/

W -

PLIRIER
BRI 21X RDN-1.

5%5h. Fx— MRRERAELR EY 27 R IMEICHER
TOMBEERIZITIEALET . WlCE B OMREX
FOWRE A, HEOMH~OEEEIL R, HEE
10 LAY CHRUSHRMER L, BIE 10 mPEESBIS S NS,
e L Z 2 515 L 7z BERC B HDR ~ s b 7 1
FAROMIZHERET 2RO LHRICBWTHHER S
5. L) TloBEE, MEICEER L2V

&ﬁ?%?hﬁﬁ ha AT, FOEMIZLFEBED
BIREWE & BIREREDHIEDE R > T\ b (55517
.A) FAIRE OEE AT OF IR F TREIKE E/E
EERKEIRED S R D HEPERE S, BUKETREIC
WERAEDOHND (5. 17HB). HEHLC mofiﬁﬁw
L7z REWmDsSiio 6 s,

(2) NEAAEE (Ho) REEO 2 BEIZHEET 2
M#<ﬁELtﬁﬁEKMMEEGM®Et%®Lu
AR S (Hb) 3 2. RikAsoR
HIIEDFL 10 ecmZ B2 23D L% %, WITED
10mABZAERBAWOHEEINS. IS OEBIE
FEDXem 2 i) 28 L RO AEEFIZELMEICHL D A F
NCTW3. 2o ORHITAEESTEE L, B0 Clifg
EERED LN\, WTNOBEL &EEESN TV
W, I ODOBETEREIN A, 3EAL
HF ¥ — D AEED D CIZEFR O3S Ebf_%’é()ﬁaﬁﬁ@&
E—REO SO DR SN LG AR S .
REVZHDILE N B B AGFOIMTIE, ¥ = 7RM46
MEDF v — S HMEL ZRAIIN - C, ANBRAEES
T 280~340 m £ THHEAYICER LT b, FEIS, SFR
HHALIC BB O (5 5.5 IHKM-16) Tl&, Y25
MRS E 7 5 AN KA EPBE SIS (5
5.17IKC). B Y = 7 RENMERIEO T v — tRE
HE s, R L 72 FEPR O BRI > T 22 Wi kg



7.87 km

55,16 [ B O HI LI
[y PR EE O 7 -+ Web 12 & 0 VERG L #4455 & g

W AR S ALY, FEMIZIERK S 7z e 1 A58
L, ZOLICAEKRABES R L2 o iEEsh
. KBFOSBERBENIIIRERGEEES S EN (6
5.17MD) & LTEPNTEY, ERAFry—bo7ay
7 HERE L C AR Wi T AR BRSNS,

(3) FfLE (Hr) Mz < gifd L 7 e i g A
(Ht) & ANk (Hb) O BRI IZFRACE S (Hr) 78
B2 (55 5K). PR oG LR Ol
WIBE O FALIZ ABEROMACEDE R > T b, FAlE
EHER Lk E 2 UEE - ZESE L\ (5,18
X A) %S, BEWIEICRE A RO SN &b H D (555,18
MB). HREFRICHR I N2 EBEOBEMIZH > TE, 1
IRETFR D58 L 7 imal’s (55 5. 18 IRIC) A%Efe iy 12 8%
LCWa, FRREEIIREEL R BB, Shb Of
HOSAEN SR Sz & Lz 5, BRICHE
S 2 PG O ERERE RN 5. —, TR
SRR DAL TR IR > THAUE ATEHT I I 8 1
L, RRoOmBAFECEANRKARE % 5% O &H®
EHHETHEEIND, ¥ a9 RMTIMEICEREE 2 500
BEE OBETIIFEFE S N\,

COFAEITARE (FRRER 3 mm) & RHERA (RAE
11 mm) OFES,EFES, M 7 $REL A B CH S %
K. FAHEIEIA 7 ORAT V) T4y ZHET, BB

—57—

AR O—EBS ) 4 MELTwAb (5 5. 18 KID).
WHERIE  GUKE S N OEIKE RS (H) 132 o8
HRERKRICHERE L -2 L 2R L, EHIZIR->TT7 4
WAIRD B VI IROREDBHENT VWD Z L
5, MBHEY TH L EEZONDL. NEIKAEES (Hb)
EEHOENEN A7 F FHM ST I AFNT
WAHE I mEBRLBIRF v — bOMEL RO LN,
CEELL b ENMEBTHLZ Ens, HETS
D a2 T RAIEANE 2 FHRI AT L CHERE L 72 EESEEAR
WThHbHEEZLNDL, s (Hr) (ZBE RICHHH L7
TAEBRATH D, HROFIIE R Y725 %\, B
R THEET D AR MBS X RPT 2 it % HURE L 72
WETHEZLRL, MBCEDOELZfEo T 2 Eh
5, BRI VT T HARNHEREWY) T b % W REMEDSRIE S
nas.

FX LAY T S A HIRETE O 58 L
7o OFAREE IO T, DT v D U-Ph AR & A4
HEH 71y vay - by 2 IKEL 2. AT
KFFHIFEZEF A OICPE = SHEH (F—FET 4 v
Y= AT rT 4 T4 v 7 BR&ER, iCAP™ TQ ICP-
MS) Z W T ThI7z. ZOFFHE 100 gd 72D 3,000 Hi
FULRDOIZIZHWE B L ST FFOEE YV IV #
Fal, UPbAERIZA Y7 V=2 3 UL Wil

-
—




S SRR

LT Wk

%5.17 B o HERS 54
A BB S LB e OIS (B HKM-12) & ZORHER 5 HE (B), C: ¥ 2 9 A MIMEE REEAI2E
RIS GRS - HKM-16), D @ F ¥ — s OfMEED S 2 2 ANk AlE OkEaFsE) .

BV —F—E—Lax B TTHESINZ. 7T ViREE FFEROMEFEHEAHEH LT, AR TFEFEZD
1,000~3,000 ppm & 755 < B2 EABE L HT S s, FHEA T RO R, 10.8~13.1 Ma D D 28 Fi 1A%

T A=Y MRETHEIT T %ICEL, KT CERE FAUT B2, TNH OINEFIGHE (123 £0.2 Ma) 2
36 (97.5% confident) |2 F AR FHA#IIL, TNoD By OFACaE OFEMR e LR L7 (8 5. 19 ).



4518 TREN B DR
AL EHBICER L7 iACE O B (BRI A C HKM-1), B :
HKM-28), C : HEIRETE IS T 2 il (g
A, PLIRHEAR.

i HKM-9), D : s

TREL D BAZE 75 FEACE QTS 52T (BRI A
O PG BRI HKM-16). QzI3

4

17
S - Hkm—1 28 200py, g 4% (395 : 20)
U & UO—FURER
. & FARI—FURER
L 4
o 14 i T -
2 _
Y .| €00ee. _
Pk Te000ee, . -
Q ’*’0:0_0_
N\ * .
112 L] L 4
_ s00,
11 L1l 11
INEFEH 12.3+02 Ma
10

9 222 1214261817 3282016 6232127151129301024 5 9 4 1925 7 113 8

HMFES

55519 TR 8 D LA D U-Pb AL

WEIIRASH T 74 v ary - bI vy 272k h. HEGHA : HKM-1.
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56T BRI LI

(IWTT#IR)

6.1 BEZK OWF7Esh 7O E N, IR B I, R TR O

W e VT I HNOES F— 2 b - ¢@( =) O

RN L, B EER (A7 18 9 5 BTG 20 km, FEb ATz, Z OFREOFIRNITER O KBE, —H
30 km (2 K S ARELOREXKILT (5 6.1 1K), HALAMGR BIEZMZ SN D, ZORBIEF &L TN D
oKL 7Oy N EICRELTWA, INTERICIEE B Z A XEAG (22 (2012) & & Wk KL R 3 1 ik
4 km, TG 2km D H VT L HEE GEE 1,674 m) & KR, e K ORI O 3 DDA 7 — 2125

LEDBEER— 055N EE6.2H), Zno ko T 25, EEEEE OB RERREE RN
A TE B TR  #Is P iE LCT v B, —J7, A ICHEWTBY), ZOMTTEORFELIIR Lo TND
BN, BREKIEORRIES O A EENT WD AT b ILIT (2016) O AR XL - FriipeiE Ko
%WKM®M%®ﬂE$%%Eu,%%Gw@®E% X% w525 (5 6.3 1K), ZOBERITEEIT) (2012)
FRiFAA S, KH (1953) @ 5 H5ro 1 MU RIE [ 77 H IZHEo TV B

Wil CHfE SN T &7z, ZD%, 5= (1968, 1970) D Fri R KRR 2 o B AR HERE Y 2o W T,

7 - BRI & D RIS O RGO TR & PR (1968, 1970) Tl ICK G EIN T ho72b D
M, IR KL R A L R gk D, A (1998a, b) | ;6777Er®ﬁtwﬁ% T

OEFIEHD 3 2027 — VP REIN TS, SFRIC fLar & 563 - A - T - ek - R - o - ﬁﬂ@
£ 5 & KT N ERT  SR X  & BORHEREYDZE SN TS, KRETH 2 oRAH
M, W TR S e RO 3 BB g )L R s Z HeREW O RE e & WS % 5, AR A TR O S 512
ORMNILEREE BARER 2720 2R L%, %l A ICEERAORERY 2B STV S (LT,
V2 R O B TR O A AT L CRILR 2 FRAE L 72 2016). F 7z, 572 (1968, 1970) 13 F IR K IR R
LENTWD, IR IEIEEIC 2 5 &, HRE AR/ IR T IZE | S Hen T T v - KRG0S
KUREENREAZAL L, £ D7) = —KEET K BH L CIWTEO A VT IR SNz b Leds, SFEO
EREAFATE M L, BAAICINTEIC TR 7 km® O VT BT KPR IR - BFEOZ LD 320

s
e

FHARKEE K1l | EHARRE KL

$8E1L) Fl RS i@l

e LI ARekilEE
T OO B I LA A v BLRT /AR (DU A [ 4G | HUISEPY ; JLidE 36°24/20.67, HURE 139°13'57.4") 7 & E ekl Fri = AL
EHEIE NG S R 1 E 2 L, IR LS TRICAE L TwA. F 72, Bl Lo i Igshs S oix
IWTERIZ A VT T H3d % 7200 C, HEFIE VT I NICHEH L72Ea F—2THh 5. —h, Sk b o ibig
R L 72K I Cd 2. THilA KR | M 2 KR O R BILEESS (BFEOLEN) OANEEN L. TR ORI [HifE] -
[BH] S E TN,
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139°015'E

A6
[ xuzmik 3 gy
B gn L FSmas
HIVF S HHED
KILEER K 2 HiEM
E= mEE KRy

B A
[ kILERR 1 HHEY
FTHARLE A LA
BAREBIENHEEY
HHARRE K L

P

LT
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TR

R
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5 km
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an,s

T}

Rk y il

5562 X AR L o b R[]
G (2016) & —#MBIE, fimsit. A =371 (1,572.0 m) 5 J = HjEH (1,674.0 m) s K =/NE : Ku = Bi#111 (1,827.7m) :
N =& 0=k S=8#r& (15647 m). AT ORMAS, [HE AR Ml D hb 5% 7R $
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FER] IBHE] - THIE] Hhisk TRERBF ] Hhig MkF1 Hhizh
AT.
441 KILERKH# 2 [BhIVTSHBE] KILEFIAH 2 > AGKP
v 2 ~ o
 ENBATie CETTE
AABO R AR | > KRBT
» Ag-MzP2
8- BARELG ie—— »Ag-MzP4
e »Ag-MzP5
BRI P
»Ag-MzP6
124 BAREARe——-mF Ag-MzP7—»|
M T EE fe—— Ag-MzP8—+> BB MISSe
THERERTS Iz-Kta
T RHARARE » Ag-OrP
16-
KILEER A 1 KILERIKH 1
20
S R R A R A
24 Azy-SgP2 } %E MIS7e
40
TR LI
50

6.3 AR I DI

[ A Je A - TR - TEH ] IS o@E i, 17t (2016) 12 X 2. [KF | #lso EEi, thit (2013b) 12X 5.

T 7 IO, B 1RO L.

HERRH) CKHIRATTSEREN 5 &7 F MR, (MBS K REHERE ),
KILEEFR R H 2 HEREW) (1Sl &, 209 6 ORIAEE
HIRRCKIEIC A VT T TR AN & 72 L5 1E & 7z (1
JC, 2016).

AR 2 & FE Y L 72 5ealT 20 T35 4 [ o0 B& N B 31
WokgrEizownTiE, FIAHE (1955, 1957) 28 (1956,
1962, 1971) ORI DT 7 7 LD, #7K (1990) 12 &
0 &EDTESL S, T2 BAERETEARE - ATIET
BORE - W/ OBETEA - BB TEAICK S STw
b, ZOT 7 TEFPICHENS W LIEHRE - P
(2010) % 17T (2012, 2013a) THER SN, ML DT 7
T ORHAEA, 57 (565 6. 4 [X) RRHEHESTMRET & T
WD, ZOMRRE, TRAL, RMITTE(BY Chids)
(Ag-OrP : #9 15 JTAEHI), #R3/KIE 9-10 (Ag-MzP9-10 :
914 JHAERT), ARV 8 (Ag-MzP8 5 £ 13 JT4ERT), 7R
WK T (Ag-MzP8 5 # 12 JTAETT), AR MK 6 (Ag-
MzP6 ; 9 10 J74ERT), ARIBAKIE S (Ag-MzP5 ; #5 9 5 4F
Hil), RIRIKIA 4 (Ag-MzP4 : 1 8 JIAERT), AWK 3
(Ag-MzP3 ; FiH (1962) DB H EFM—7 77 1 #7.5
TR, FRBKIE 2 (Ag-MzP2 ) 17 fﬁﬁ), TR
1 (Ag-MzP1 : #9 6.5 JTAEHT), FRIRATII 2 (Ag-NM2 © #)

- 62—

5.4 J74ERT), AT 1 (Ag-NM1; #9 5.2 JT4ERT), Rk
W/ 11 (Ag-UP: # 5.0 JI4FHT), IRIEHETA (Ag-KP:4.4 5
R B FEBAOEAERDTGZ 605 (56.1K). %
B, BHOHIGKILEE - &AL - IR L TR
REINTZINSETRAMBEYOBEME, B, S
DOFLHEUL, ot (2021) IZERE L, EAERD 2
PeoTwa, F/z, ARWHTTER TR & R AT
AR, ARIRAKTE 9-10 BT HERE & AREhE A i HEAE W,
AR 8 BT K & W T B A AR, AR 7
R T HEREY & BEARTE A GRMERR Y, ARIRKIE 4 BT K3
AR TRHERE Y, FRIBKIE 1 BT KA & R
OTHEREWD, ARIRATII 2 B T KWl & 4E LB A i HEAR
W, FRWEATIN 1 B KR & s E R AR T 7 o
JEF L KL T ADALEE D b E et S Tw
% (17T, 2016).

TR P O E A% - WERMLEOIFZEICIE, IT
DYDONH 5. FIRKINEEO LA FA T G L 72
EAEIE D (2012) 1, WA R OSHrHLA R KL TR & RIS
KA SHKRIO< 7w~ EKO0mAIEZ 5 &1
12, SiO,m b2 ML HS»IZ LTS, F72,
EEIE A (2012) 1%, K,O®OHEA L #E) L CRb/Zr I,



37°N

Z

\ Ag-MzP2

ﬁﬁi’A 1T} o

R~ 3/ 16 cm ja-MzP1, L
Ag-szft\% Ag-MzP9-10

o O
ai= Ag-UP 7128 cm —
Hitg A9 -—\_— i kF

e R 2F] 8 cm Ag-MzP8 al CA’T?-KP
20 km %1
36°N
139°E 140°E 141°E

6.4 RO T 7 T 8Os

JRAKRBITEBIER T, BRI TF 7 I9BOESERT. 77 7BOMEIL, 615K
o & Wit (2016) % i

Rb/Y It, Rb/Balt, Ba/Y b, Zv/Y b7 & Ok EITH
AR 228, BERE~ 7 VAR OBENGET
VEIT AT R BB OB N L v 25580 6 AU F O 52
BHLDNHBEIELRLTWES, T2, HEIRUHR
Ji% & K 1L @ Sr-Nd—Pb [i] 714 % ¥ & L 7z Kobayashi and
Nakamura (2001) 12 X % &, FR3K LS B 24813 [ AL
RIGICARD THUATH ), ZORMAEHEEIE~ >~ b
VHIR~ 7~ & TE B E O 2 iR E %R L Tw
5. WTE (2016) 1 —E OB T A HERE Y DAL AR A AL
EMEL, KILA I ADSi0, &, [FH—Sio, BI2i1 5
KOBEDZEH %D, KOEDEWHEREAY /I ~IZET
IR EREA )V P OGP RENT EEZIRLTW
B, 5T, W/ TR T HER Y OB L % SSRGS
L7298 & - W% (1995), Umino and Horio (1998) 1, #& i
BOL Ty Y 2RO B ENICH 2 A M
BHCEASNERICE T2 2SI L TW
5.

R TIiE, 10T (2016) DREFEICHEVELR T 5. 74
bE, AR LY E L, BEAREE RN
HERE & FO B T S, & SICHIEAE -
KIS 70 2 B K LR & QLR R 1 3EFE I K
IRTERU, ABA TRHERE Y 7 © VR T HERE Y
FCORAMKY, IWTHORK A VT T WICHES F— 24
P E N2 VT IHICMG S5 BB6.3 ). =
DI B, RIS B RARGEE 5 2R, K
IWEERR IR 1 HEREY), AR - mER A
&, KILEERS IR 2 e 2 R R L7, 72721,
MERATICOWCIIERZEES 17 ChbDT, H
P L CoAi T 5 RIABE AT & —F{ LT 5.

6.2 FARGIE % 7ZNHEREDY)

AHEREYL, o R KL AT 24~20 J74F FiT L L2 R I
o TUMEAE 2 2 LB S N2 T 5.



856,14 RKILELC oS 27 7 FfE—
JERAEARIE, 1T (2021) 126Eo Tb\%.
SCHK ¢ a) Smith er al. (2013) 3 b) FAIZA (2008) 5 ¢) FH] - KA (2011) + d) Albert et al. (2018) 5 e) A7 (1996).
B&5 e FHK EiE Rk
AT BB Tn Aira-Tn 30 ka a) Opx Cpx rhyolite MTH - FiI: (1976)
Ag-KLP Fr NGB Akagi-Kono ca35ka Hb Opx rhyolite I (1998b)
Ag-KP FER Akagi-Kanuma 44 ka b) Hb-bear Opx Cpx dacite [l A (1955) 5 $5AK (1990) 5 1LITT (2013a)
Hr-HP Ba/\I% Haruna-Hassaki 49 kac) Cum-bear Cpx Hb Opx andesite | #7F (1962) ; [Li7t (2013a)
Ag-UP FiZ/0O Akagi-Yunokuchi ca 50 ka Hb-bear Opx Cpx andesite-dacite |1 (1962) ; #57 (1990)
Ag-NM1 FEATIIN Akagi-Namekawa 1 ca52ka Hb Opx Cpx andesite-dacite AR (1990) ; [LI5E (2012)
Ag-NM2 FRRATI2 Akagi-Namekawa 2 ca 54 ka Hb Opx Cpx andesite-dacite 57K (1990) ; 1L15E (2013a)
DKP RKLUES Daisen-Kurayoshi 60 ka d) Bt-bear Opx Hb dacite WTH « 87 FF (1979) 5 (LT (2017)
Ag-MzP1 FRIgKBI1 Akagi-Mizunuma 1 ca 65 ka Hb-bear Opx Cpx andesite #HAK (1990) ; (LT (2013a)
Ag-MzP2 FRygoKiB2 Akagi-Mizunuma 2 ca 70 ka Hb-bear Opx Cpx andesite-dacite |#57K (1990) ; [LiJC (2013a)
Ag-MzP3 FRIIKIA3 Akagi-Mizunuma 3 ca75ka Hb-bear Opx Cpx andesite-dacite |#i7A (1990) ; (LIt (2012)
Ag-MzP4 FRyoKiB4 Akagi-Mizunuma 4 ca 80 ka Hb-bear Opx Cpx andesite-dacite |#3K (1990) ; (L7t (2016)
Ag-MzP5 FRIIKIBS Akagi-Mizunuma 5 ca 90 ka Hb-bear Opx Cpx andesite-dacite |[#57K (1990) ; (LT (2012)
Aso-4 FalBx4 Aso 4 89 kae) Opx Cpx Hb dacite BT HED> (1985)
On-Pml HESE Ontake-1 96 ka b) Opx-bear Bt Hb dacite JNHRIE DS (1967) 5 BT H « 357 FE (2003)
Ag-MzP6 FKiB6 Akagi-Mizunuma 6 ca0.10 Ma |Hb Opx andesite-dacite AR (1990) ; 1L1C (2013a)
Ag-MzP7 IRIOKIB7 Akagi-Mizunuma 7 ca0.12Ma |Hb Opx andesite-dacite A (1990) 5 17T (2012)
Ag-MzP8 FRIIKES Akagi-Mizunuma 8 ca0.13Ma |Hb-bear Opx Cpx andesite-dacite |#57 (1990) ; (L7t (2013a)
Ag-MzP9-10  |FRIHKBI—10 |Akagi-Mizunuma 9—10 |ca0.13 Ma |Hb-bear Opx Cpx andesite-dacite |54 (1990) ; I115E (2013a)
Iz-Kta Bl E lizuna-Kamitaru a ca0.14 Ma |Bt-Cum-bear Opx Hb dacite 5 (2001)
Ag-OrP FWHT OB/  |Akagi-Origuchihara ca0.15Ma [Hb-bear Opx Cpx andesite-dacite |[$574< (1992) ; ILIJT (2016)
Azy-SgP2 fAE 2 Azumaya-Sugadaira2  |ca 0.24 Ma  |Bt-bear Cum Hb dacite KA (2009)

a) Smith et al. (2013) ; b) FAIEA> (2008) ; ) Tl + KA (2011) ; d) Albert et al. (2018) ; €) FA74 (1996)

WERZ <FE (1968, 1970) DFLAIRHE, T?Zi<1998b>
18132 (2012) @*’J*Eﬁf;thi’ﬁ*%
ER %Mmém%ﬁmmmhﬁ%ﬂﬁm%
R IAS{A AN .
ot - EE EHAEEOREOUERILE2? S, HE
MTJE A FREH (556, 51X1) 2 #%C, MEOPEIGTICE
THEBEWICHAT L. Z0Eh, K4 RbLZHEA
T, WOMATRE AR 54 5132, EREI
RPATZRD Y 27 ZAIMED S 7% 2 ILEFRNIC 50
HEIET B, FENTE L 5 FEET IS AT T o R
T, FAOLIESEE T, LIZLIRRIIEEE %
122 LT\ 2 (B, 2013). AR OB 72 R ILEE O
EN TG L O3 B ot i T o BRZE 7 B (A
171< I, 2010) b, AR CRE ST 5. HERED O
SESAHIPIL, RIEES D AT, 400 km® 12T %
%@t&%ﬂ%
BEBEE AHATIE, ¥R EE=RKk
UHE=2 2 EHE->TWA, 5|2, HELBRANE
AT, KILERRM 1 HEREWICE Db,
BE Adthigi oot A i B ARARNT 1 A0 52 T ) < 250
ICET L. EHEER 20mE T 5 &, ZOMFREIL 8 km’
Ee A,

28 AR, IR o 5imRAEICE ) HE

— 64 —

LL72bDFETOLMGZRE - TREBEZIS - 2l
T DB KILAEES - BIKRAE S TSI Tn S
—BAZTAVL ORI IE, B D T oIk O NS
b DR L2ESY, T abh, MK S Kibs
WOEEP LR INTWTY, gL ER FLEwH
HMOEAPGRY), WWEREHD 2056 4 TTO MBS
R ENDERERTLONL W (Fe6lX). ok
) IR EB R RO GHAAHITHLT S50
T, WMALOHIZHR T ORFORBREIE L ARV A
HolzZERBEHRL TV, —J, il oK<
BV ORI L, WKROEBEVIRE DY ZFFTHHE
DEF DR > BB RWZER, ZEEBLEh
WO~ ™) v 7 AL T 25D TH 5.

FK ZL‘EJ:‘CCK?(L@’\"EE%KEi AR E KL DR
", #omﬁim@mmg$zr77dﬁimw

% 6.3 M D Azy-SgP2) IBETH 2. 07 7 7 IZIURT
KL & BRI 44 Ll & Fr OB T KT, kil
MET30 miiZOBEZHFEO DL FHRINTVS

(KA, 2009). LAHL, BEAREREZZENHRY %7 5 i
BEFICIE, S ORIF L BREI Do 7212 b b T
ZOGFARHERT D2 LRV (F6.5K). Tok
I RIBFRERN S, REERIZNOFEA RN 24~20
JHERATEHEETE LD .



#6.5H

AEBIRIENHEY

FUEREE 7 72 NHERE W AME B S L D I

BUARIETE 70 IE AR L, BiRE SN EE R 0 5 2 B3RO KBS S 2 0, AUl E1ES . HERWITIHE 3~2md
WeBERRR B DI, B4 (He-HP) - 7R3K5 7 1 (Ag-UP) B M KBMERI e E NG, 77 T OERSLETIL,
§6.1 £SO Z & B AL TTH BT L F (PEEE [R0HE ] HhIsi 5 dbif 36°26'6.17, BURE 139°14'17.6")

% 6.6 X

FURETE 72 72 HERE ) O ‘BT

Wil SNIEE R ORGERDP LR SN LD, WHORL 2EERIE ETIZHp N TEWIZRAS T, J00 B E % IR
L2 FEBE LTS, BEFRON Y =20 LI aOEE 75 % 0, TIRESLEE 22 WK a0 i
Foa o s, BRI AT LETBUR (A 36°27'36.4", HURE 139°14'58.9").



6.3 KINFERIRHL 1 HEFEW

W R AR A 7 — 2 6 (MIS6) IZJERE S L7 kil
B IRHHEREY <, LB A B IR o ISR & A5
L. ARHEFREDZ, SR (1968, 1970) OFHIBE KILITEZAEL
WO BTSRRI B & n g B K f B g & Ao
72H OIZIZIFHY T 2 (17T, 2016).

D - 4BE AR I OB RS KL A D B
T, W HAedbl o LR R 2 KT 5. ZONELIE,
FRARHOTE 24T 2 B RG2S 582 L C v B, RN ©
[ S | 517 5 N o A s i A2

BEEG  Auvupk [E ] s A o TR % /R 5 2 35
BRI D EE - K & R, 2ol
MERERT 4. THILECIEZANEN - PR D
LI L /NSO B KW iR (A 1220, 2012)
o T D, F oAb ORI HERE Y (AR,
1998a, b) b ARKINFEFIKIORERE TH 5.

BE T [7E ] IS o FR A AT 100 mj
BOBIE & Fo.

EH wE - TAYA NS A AT R

BEEMKMHER M AT 5. AR L, SR
FCWEORERFoRWE - 744 b OKEE - g
oY, WIRob o, #b L ddi-EfbEEE
FOobohhsb, —7, EEEMHKTHERY EE e D
BECPATREEOIGE LZHIBEE LY OS2 5.

FR AR O EALIZ B D SR KPEGeiEAE Y o [ By
A TH RIS T EA LR T 77 (55 6.3
PO EaT 7 F  [2-Kta) & ORBFERER,S, £15
TAERNCHEAR Lz EE 2 5 Tw b (1LIE, 2016).

6.4 NHIEEA TEHERY

RIEREWIE, B 6.5 FAERM OARMAKE 1 B TEA % 1
L7727 = — RN TSE L - B AR T h
5. WEMTIE, EoEERARHERY & &b Th
fizmRLTWb,

WER Frif (1962) O KiHE @

» 5L

&%,

B RGO SR v (P B T HAS |tk
M).
A - EBE AT, LR O IRV (17

%67

KB T HERE
AR HER ) ISR DR KINBEER S 20 5 %2 V) FIEED & 70 2 I R 2 3 - T b
DA HE X CTIEERE LT\, BRI R ARIT A (i 36°29'9.17, HUKE 139°15'38.4")

i HERE



AT R PARBTIE A8) 123 A5 5.

BFEEF mELEO KR ARERYE LIIXRER -
EEAPA - EEAEZ S OEBELKSH Y, Zh
ERILE®HET 77 (6. 1) RIS TwDE (K
1998a). F 7z, FHiH: (1962) (ZHIKE 2 1 (W [ HiAG
W) CARBAHAYE O TRAMEDEZE) & L
TR L TWEH, oA mHERYITER ZRTcZIl
%ﬁ@@%g%%oiaﬁﬁ%%Cf%ﬁ@km%%%
W2 HeREWD) T A, AHEORIME T =RIR TS/ R
TR MR O T AL KT AR SRR T & (1L
IC, 2016), FHt (1962) DEFIXHENTH 5.

BE i i, TERAHT IS mPl k. AH#is T
13#%9 50 m

B R 2S em D M BEASEH S ICRE L7
O—1=v FOWEZL, FHEFRCREICE SHERIK
LR FEE % R0 IS OB A KO LB I S — K LI BRI
BRSO D (6. TX). BOOEE X, HEANAEH
E A EAHEA A TH 5.

ER ARKPRHEREY O RIERH T 2 RMkE 1 BT
B RINAERET 77 (DKP) & EORIETF 75 L D@

JERARD S, # 6.5 TAERICHEH Lz tHEsng (5
6.1%).

6.5 FEHERAHEREY

RHEREMIE, 0 5.2 FAERTOFRRATII | BT A %
L7727 ) = — RN SR L - A R T b
5. WEMTIE, THROK\EATHERY & &b Th
fizkRLTnA,

WEEZ 1L (2016) OREE AW L 5.
Ry TR BN H OB RN 7 R (AL
(VB ] Hads ) .

Dt - HEE AHUSN T, ARTEREEEO NI (7
AT R OARET fE ) 1234 T 5.

BFEF REINTRKHBEATERYZE-> T 5.
BE 42mllk

B8 BOORHEE, S ADTH S E A R
RE-FA A N THH, EEZFTHIROIEER O
B KILBEEIR A C, IR 22 em DB % &5 AT
W5 (556.8 ). S HICEKEIZIE, 34 em/ET, &K

86,8 1M FEERA IR

BE SN RKARATRMER O 112, FRRATI 1 BT KSR (Ag-NM1) 23 A CHERATRMERD S ER 5. BEHOH
JINY =B FEHEA AT R B CLi 36°29'17.3", HUEE 139°1529.3")



FE A2 ecmDBETEAMREM % > T\ 5.

FER RERTEREY OFREEMCH DR 1 BT
B e RINAET 77 (DKP) & EORIETF 75 L DJF
RS, #52 HAEFICHEE L sHEESNS (5
6.1%).

6.6 KIUFERI KM 2 HEREY

WEPEER R FAAR 2 7 — ¥ 4 (MIS4) I2TERL S 7z kil
R IRHHERY ©, KHBAREATZIAOREL, £
DIFE AL SHEZI T 75 (556, 13) BHATIZEEK L
Tw5 (1Lt 2016).

D BE ARHIEOILTERIC ST 5.

BFEFR REmZRAT, KIUERFRD 1 HEREY, K
W MEEATOER EZEY, IS X0 SR HEREH
T ERT 5.
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BE &K 50m.

= s - FATA NOREBERBRAEE) S 25T
FIHERE Y R M B KR Y TR S LT B,
A KINER R 1 MR 3B L <R Y. L amHERE
W, SR FTHEOEE ZFO%E - T4 b
OKREE - PHENPS Y, IR 0R, D L {Iddh-
LB Z O ONH 5. —F, WEEHKTHER
Y3 P O BT B 585 L 22 HIEHE U ) b
b5,

FRICE L OV Tl 2 O VAR %
o TRWRIKHER Y SFEE L THB Y, IWHETOM
BE RS KA IS LT HE O Ik BEIDEH - 72 b D & &
515 (17T, 2016). s
F K- HEBEARIERYD L RRGT 7 F Lo)E
FEBIER S, #5 HERICHKLZEZEZOND.



7.1 W E

ARHIRO N 3T 5 HE IR, AR L ) %
B < t;ﬂﬁ%&*ﬁ%&mﬁ% ’S:EEQE%’ LTwa7%, 20
HEB T R0 O PU RNV 2 I A% B KA 4 T IR & 9 EL i
N0 A DR K OF 2 B L P o S g 1A > D
- B S LS RERDONTIEENTRZ >
TWa., 2072, K4 IR E 2O M2 550 F
THERLHEKZIT) . Zb, K% MR o ¥ L)
FeF (L3R R) Hds TR 4 R IR o> By i & xf b T

KB F5)

ELWEPOAT B0, TS OHRBITKE 4 FFIRHH
BICEOTRET 5. T7z, KA RS0 )15
WOEHH M3 R REIE 100 m BL R R 555 DU R AT
BENTBY, FNHI2OWT S BEFECHRE R % 02
fikiLs. FEUROBFRRRREZLE 7. 1 IIRT. F728
SHHL R KON OF 5 & MR KRR A A 5 7. 2 X2
N
BIRETHRINL 2RO IZowTiE, TL/289— b
VR L TR OB 2479 & & bz, KL I A
K OE A ORI E & 17 o 72, BT ERIE L,

(FEs) 775 %8 NEs=re: ] BB | MEH NEFERADRO REL#A
0—
I]A -
T omenn | | e
46y
/RIS
1= Bk
As-YP EE H
LR
HEREY
2— FX5
As-BP TR
ar HIEE KRIATE NEEE o SRR
3— [6) N\
BIRER R KELERE i&E;jﬁ HEREH)
HERRAD HEREHY) HEREH
EEm
EEERE
Ag-KP HeRE
5 Hr-HP
Ag-UP HRERE PN
*E.IEEQE CP'fﬁEQE
Ag-NM1~2 Hedzin SR
Ag-MzP1 T
10— :
_ - . R
15 Ag-MzP16 FEHMTIRETDEMER %é;j B
SABRETN

7.1 [AAZE K R A | HIB N BB TR O 3 B X 50 & 8 P B
77 7 DRLTIIARLSH
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557.2 SR O FEEH (Q) M NGRS D RLHL (F) 5 % UVHL T T Ta] B4R BG4 o7 i [
FEPNE L FREESEAT 5 T390 0> 1 I ML R ) ] o —#8 % A,
A) K4 BTHRIE X, B) A EIT X, C) B diREIRT X, D) R T — 4 & 0 ik « iTHX, E) BFITi4
TN,



SNV S OINNCLEAN (G < = 4 . 2

E RAImAE) X %%\%@

YR\ UL A A
Vi3 s Lt e N

LISEE ). <
s NG T

SR

3

2

H%\J;z i?
)
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WERAARE Y & — A O S HE R %
HE S MAIOT (3, 1995) % V72, 2156 OFEFIE
HWEAEREIIREN TS (F7.3X). FAREI L
b - W E 2 ARR - WA & H ORGP R 3R AR
FBIE 2 FE e L7z (55 7.1 %), M I3RS AN 225

MrRFZem AR E L /2.
7.2 K & K b H ek

R4 FRMIE, 551 TN L )12, HHEORR

S

=

-71 -

\\ﬁr

%72 X (B &)

MO SN TED (@)é_%c:f, E, 1971\2},&%%0:3@
WY 5 b # EMrE Y, *ﬂﬁ&ﬁ;&ﬁ% HfE B HERR
W, BOF - KM% B EHEREY), AHAER R &I 5
ZOE2, F % EORIRMZ BT 201125 -> T
M R A LT 5.

7.2.1 AR EHEEY)

i J5 TR 1, 2&?@%@ T“iﬁ[)ﬁ)@%ﬁ@& ‘kﬁzng,@ﬁ,wﬁ
JE 7> %T"ﬁ;}ﬂ@%ﬁ?ﬁ%ﬂ%ﬂ& HED T A7 1 BT Y REH,
PR T R EP AT, [EENT, HEHRTIC AT TOAd 2.



5] E=2i) HEHERET TERET ZE T
= Q11 Q12 Q13 Q4 Q8 Q15
0- T
(m e o «—Ag-UP % TR
E L oos R
= | <-OPX,CPX <0pXx,cpx,hbl - opx,cpx i
= n=1.501-1.503 | | n=1.496-1.512 y =1.700-1.707 “Fer
2 = y=17021712 kg |/ 21702.1.712 (1.702-1.704) | ety
| AgUP = (1.707-1.710) (1.705-1.708)  FPAERE = —14C-1
2 $p><1,c7p(;<0 1705 égiiﬁ HERRMD 5333-5586
= RAEAES R || <-opx,cpx>hbl o] cal yr BP
4 —{ (1.700-1.703) y=1.700-1.714 = cal yr
B B PRI T o
[Z7] <—opx>cpx,hbl o] i1
) = B+ v=1.702-1.712 Hem? = ;E,%i%ﬁ
#U Fod
% SRR Al e =
6- = wiwm? | HETRYD B
B B g eE
5 ] o]
n — e ?
8- % o]
4 L]
£ 7=
I HEREYD [Axwr-ss []» ;é;@%ﬂiﬁ
_ RATERE : - =B . opx: BAIFE
10 i’ﬁé%? E Ela—» YIVRECYRE cox BHE
=P ] mone ool FEARE .
H )V NER-. niKILAZR :
1o i Bagonr 3= yEARE OREE-—F
H L " 3 e \§|rﬁ§“:&5|r—ﬁg .
: I:lﬁf%g/) ~ E)\mg& B Eﬁ}c?lﬂi‘f(ﬂ AIEE :
7.3 ) ERTEEICBIT D B HER O # 2R IR
HIEEE 7.2 B,
871K BREMREWR ORREOREHE R FFEARMEER—E
PRI R 1L, 55 7.2 B
B3C(%s REEER o BCRIEFEHR BEREAYCER BERQ
BEES | wasnEs | e | © O WEFHR BEREM'CER | BERQO)
(AMS) Age (yrBP) pMC (%) | Libby Age (yrBP) | pMC (%) (yrBP) (cal yrBP)
IAAA-161547| Q8 14C-1 iEE | -25.66+0.29 | 4,760+30 |55.26+0.18 4,750+30  |55.33+0.18 4,754+ 26 5,333-5,586
IAAA-161548| Q15 14C-2 KB | -2425+027 |32,890+160| 1.67+0.03 | 32,910+160 | 1.66+0.03 32,905 +156 36,384-37,615
IAAA-182504| Q10 14C-3 AE | -26.49+024 | >53,940 <0.13 >53,940 <0.13 >53,940

DITE  RARIEB SRR, LIBAE - T7Hh YU —FR(AAA), Libby3iEHA : 55684, pMC : percent Modern Carbon
BEREFERFTE  IntCall37 — & ~— X (Reimer et al., 2013), OxCalv4.381E 7 A4 5 L (Bronk Ramsey, 2009)

B % 2 OS2 & o TR R BB A A T
VB EA SILOM RIS b, [ LRILE & %

ZHRTD b DA, &) AR & RTHLE R L A 2

B~ FH-IT A ¢, B 25 6~10 mBEE AL
RO NERR R 22, HHWETVIELD
BERERALN, THOHBIZESICHWEENS LN

ST A (B 1971 O B RER). 727, ER W, DX, RHERFEWIZITE A SR> SR SN
TRV OB R, IEAESEICR Y, Foxtlbid, D720, FEO - B (1996) (3HHEREE & I A CTwv 5 (Ml

MEHEH TR > TWwD (ITH - K&, 1959 155 -
K9, 1978 5 #8171, 1997 : 757K, 2008).

AR & R RS 5 B IR HERE WL, AR R MR TR &
N/-FEHETIE, E& L COhEE~EBE RRE 60 cm) A
AR Ex £ BN ~HA8E»5 %25, ITH
(1951), - W (1996) 12X 5 &, BEIZZDIENIC
Va7 RIME O 2 BIREE T, @@%ﬁ% Lbh§
MPICEIND. BEBORBIEIX, TR HAET 15
~20m& ENTWAD (B - B, 1996). BFER—1) »
TR (B 213, BB 2021a) 12X B &, FEARTEE

-72 -

OB FEHRESRE S [FER) . BEE I, BERK 6mIs
TS0 —ABRH - T, L THENEOREEILE
b, ZOTEHBEIERE 2 R T EARE G,
1962 : HTHI - #H, 2003 1 Ag-UP) A3 & 1 (1 2 1E, #r
I, 1962 5 #, 1971), B ILHEOBEKEMIL 5.5~6 T4
G EHEE S B (Bl 213, 74, 2008).

7.2.2 HEREREN o
ERE, AEFRROILS, LY T
70 A AL T I o TS 5. K= 1) o 7



TIZE DL, BEmEHET 2B EHRDE, LT
3 emPL F O EE~MlE T, BIEIX15~2mEETH
% (ETaMERE B - S, 1996). F 7o BERE A ISR
BETEAR Gk, 1962 5 HTH - #i3F, 2003 : Ag-KP) &
LV EO MBS REN T D GEO - TS,
1996 ; BESEFLATAEATIFERT, 2018). F72%51E (M Ql4:
#7.2KD) TOR=) ¥ ZFHFATIE, [HWiEO KD
J& (REB - LR, 2009 : FHAIIZEE 8 BEBM) 2A TED
FERNCIE, RO 2, BIE 50 em FEEE 0 AP g~ KR
YA ZORINEMEE T E T 5RTROHIBAEZ Y
ZNH &R -Tn KUK (ATH - #rdF, 2003 @ AT) 2 &8
i T P00 — A E - T D, RO T AL
121k, BIE 1l mBBEOU—LBHY), ZoOHEIIES
SR FHE A E GIrdE, 1962 3 ITHT - 13, 2003 : Hr-HP)
BEEFEYD, FEICIEE 2 AICE D R R TR A EAS
BeF o T2 GEEHAMAIZEN, 2018). L7z > T
EE B AR OEMRIL, 4 FEMEEEESRS. &
THEEWREY T ou—aE L) S 5ITFAI2E, BE
20~30 cm DLIIEELY FHRLE L, KWK - Kb 5%
HAED D HIEDH SN, RIKILOFARAERE % 72
F&Wn (SFI=, 1968) 12kl 8.

7.2.3 A4 RUBIREREHEY

K AT, & ED KB A T oK %t 2535 5
MThb. TOEOHIE WK E OFRATTIZIXEETE
BAEmEVEE T Y FIROE T Y BEET L7052
I KRHWIEIZ L 2 KA THOER L % 2 5h (EER
MRS A WIZERT, 2018), TN L VIO RA LTI, £
DF FR ORI ENE L, WA TS FEEAICTZR S
N-B R &g SN D, BIRMNE, A B & 21810 K
ﬁ%@%@ﬂf%ﬁ%m%iht%f,:h%@%ﬁﬁ
LD B HEAMRAEIZGA L, AL SR S
HNELBEE T2 200 miE% 5, T &
JEF ) IR 3 O K FH T R ALRET 2 & F5 A WA 200 F
TIEHPIE 75 kmIELTWAS, $72, EREOLE
(BF) L, A& D TR 2 TR EAH T IR <R
2 TR L S A B mTE (BT, 1971 O F LB i) 7
AT 5.

K % T & SRS 2 B R L, R A ITHR R 2k
EClE, KREE~EB A A (RAKE1Im O% LS
Fr— b RBEREOM~THAHEL FRE LTV,
SmLLEOREEEZET L. - =R (2014) 12X 5 &,
ZINEOBRIIRK 2 mICRR OS5, F72, BiE
B HEREY) (BOR R ) 13, BEORAREAT 50~60 cm BLT
EANELC Y, BRI, PR REITAET 10~15m
MBETH S (B - HIRE, 2014). KM 4 0Kk O8I
FlZiE 1 mBEOO—ABPES TWT, TOHIZIEE
MR S8 A g (B3, 1962 - BTH - 3, 2003 © As-
BP) 2R E N T 5B (B 2L, B, 1971). L7z > TK

- 73—

] % T - BOKE OB 3 TTEREHEE R 5N 5.

7.2.4 tEEEBREHTEY

AR, 95 RWE)IAG R (FEVEE) 1R - ¢, T
AR SIRIRETE THIR 3 LTwa, dbEfTld 1 B
HWRKHAMHEDILEIZITEAELR WD, FHIZEE0E
PREL Y, SHICEMHRHUANERE 2 2 HERED A
D80 & ORICEZ R L TWa, BRI, W
MEDILEH/NS LY, NEFREBEZZG/ANIN S
JERICIEDR A FIRICE DN CEEmIIbL2S %L %
5.

AT A HERC S % B EHERE L, R—1) v 7 gk (B
B 2021a) 12 & 2 &, HEE~KEEY 1 X 0%,
Fy— N, fbEEREOEMABERENS Y, WEkE
G ALHL. BEF10mDHNTH LS. BRH L
WIESATIC L Y — 2 @@ fioTh ), TodilE
MM S T T8 GHrdE 1962 NTHT - HiHE, 2003 © As-YP)
PRENTVW D Z b, AL 1.5~1.8 TTAEHTEIZ
R SNz L HEE STV D (AR, 2008 ; Ml £ 0%
. 2012).

K 4 2 HAHENTHClX, MAER L D H LB ERDS
A b b 2T, ERENNSE > MU G LT
% (BT~ 185, 1996 © ARJE - JILRE, 2008) 75, WE(ATI
ﬁg%Tﬁ&Eﬁ%%ttf—%Lt.%@5%@%%
T & I 2 B el d ip B~ LR A X0 ]~ i [ i 2
SRR S, EHHO T 7 T3 A5 e v (i 1 o
£, 2012)

7.2.5 KB4 RRMIHEOFTEE

KR % IR IR IS 2 A 2 o R 1, PERE 1%
FOIFOMEI & PR & ORICA SN LM, B
mWENLETEREE OBIZAS NS HME VR 575
B, INHIE, WIEREHMERYICHE L K= v T
R (BE IR 2021a) 12X 5 &, FIIAV O K IHERE Y
& YV BRI E S AT, AREORS M 2
ENHY, BIEEHEmMUNTSH L. 2, R0k
BT B IR I, MEE R FICAR - AR
Rt 7 HARSERI T S S T b EREIO L E O
T HARIER I, AR M SO o0 S B Hh A
D (BEBIL 2021b), A7 < & b WIEIEAC I 1L FARBER, A
R EN TV EEZ LN,

7.2.6 KE4RRHTOEMSR

KR % RO # T 12, B & Hd 2 Hg e
BEOTMIZ, E5ICHEVENRBELET S, B
(1966), HEF A TG B E R E T PRAR (1973), E1
JT R E AR (1979), #E (1985, 1996, 1997), &
- dE(1997), BB 2021a) 2% b LIl L 05
EDUTDOEH IS, FERBINIG - 72 A AT 22



SINRAT, & 512A L) ERITR e /iR TlL, B
WA O TR ER R ENHREY S 5 vix, 202
W R EREW) &% 2 5 1% KL A ERE — KUK E o g
WA B, BT EETIE 60~80 mELEOERE F T
AR R R HERE M AS A S D (FEL, 1985 5 #11 - wp
B, 1997). F72, K—1) ¥ 7 OREKFEEH 100 m T THE
JEFHROMED AT HHIED N OB LD, b
WEANEIB R 72N L) b TUEIEIZEF TRATY
LOMTE LS bbb,

ANETREBEL D S VG oo - B 5 A Hisk ¢
b, BEMREY L) TVICEEE ATV MNE skt
JEAIE AT LT D, A ED TR 2 5 K H TR
OBEFAETIE, EFE 90~100 m THRAEE O h ikt #iz
JRIZEEL TV D (GBI, 1985 - F1E, 1997). &5
W TERBIRESELS 2 A EEZ 60N, WHIEHh
(1996) 12 & 2 AL BHEAWE CTH, HBIREFHE=
ROBEFREEZ ONDEEIIHERAICHENELS 2o TW
5.

A TR | Mg, AR - 72§l CoR— )
U ER R WARZCHT IR (B, 1996) & A D &,
200 mE THVRERE & L b FAEBORE Y K LAA SR
L. BIHCFERIRER I, SRR URT o0 MR8 23 AR
BT H R IS B 72 o T C (B SRSFEE rh e 350 3 B
JER, 1994 KEFIZA, 2004 1 IS A, 2013), FURIIIE
B O RJMTEART CHE) L 72 R —1) >~ 7 #i 5 GS-2012-
IZM (5 33.8 m : 75 T2, 2014) fHE T, 35 JT4ER]
DHEOEERBLZ-55mIlR b5 ETVATRENTW
% (IAZ20, 2014). 723, GS2012-1ZM 2 7 (F AT H
2014) TIE, ZEER 28~35 mIZ ARG, KK
G LIRTHER 2SA O, BUAREIB 2 72 HERE Y 1k
SN H L. 29 Lz HE oG #E % 5%
T 5L, KR AFIRMH T OGERE 100 m F TOHEURD
R, PHIESEOHPN TS D LHEE I NS,

7.3 B AU 38 ke O\ b b i a2 s,

U BLHE /S B (AL SRR sk & N\ E - BB R A sk ©
&, PERE & FOIFINIG - TE mHER M 2 dh FE
J@ 7% EDENRD AT LT Wb, BRI Z 0’
BB ORI L > TRE IFEAL - Wiz - THE
3XATE LA, LI RAIR & S RA B R )1
& BIRENDWERY, F N BRI HERE Y 5}
A - AR 2 & R EICER>Tnwb 2
EDE L, BRIt L V. X512, FIRM
WYL ORISR 2 EOBERILLTWwE Z 2%
<, IS EEEHBMOXE S IEMETIERw. T/,
MHRIE T OWE L, SHttoErES TR, X
AHBHEL W EHL v IFTIE, s oHifgo sl
1Y 7 % U IZ IR R B

— 74—

7.3.1 KXH LA - hAIER TR

K] 4 DR sl o0 Al S B e AR AR BT o0 B R T O B
Mo —2@2RELL0, RUHH D LEHEWHIREIZ
TR KA DB i & ST B REEE OB I O R AR
HWAEY O E ) B4 - BULORED b 0% RIX ik
EHEREY), S HIChEsRE TSNz EZ b 2b 0%
Ry LB e HERE Y & L 7. -

%Bﬁiﬁ&ﬁﬁ%%u,ﬁém%ﬁmﬁéﬁ%ﬂg
T@k@T@ﬁﬁg@meﬁﬁmﬁﬁﬁau@,%%
N E T e B i AB BT (2 NI A S 5. ZERTIU T
HoM Q13 (MsfriEidss 7.2 B, TR T,
VAT RIMEOREE R ST, P A A0V 2T
A IMEEEO % T L 3 5BE 3 mLl EoH#EH
ST A (B 7.3 1K), EIE 15 e FERE R K ILK JE 28
BENTOLD, ZOMIIAIFTH 5.

R B R HEREWE, SIS e 5
L. AN R 2 MR (M Q1 fifr) Tk, MJETH
RIS NZMED b SSICEVEEmAH ), R -
AR (1995) 1ZFLARIETE 70 72 NUHERE Wy 0> A 12 R IK £a T8
&L WA L TV A BEHAME L C\»h, EO -
15 (1996) &, T OHRE % HEREHERR Y &IOS, FURS
B2 DR L b0 HEEL TS, F72
COHEREW O FATICIZBIE 10 miZE D0 — L@ E 4
D, AR DR TR (Ag-UP) £ ) b FALIC 10 42
DEDF 7 D8 5N T WD (7R - AFR, 1995). ik
WLFEHE 2 S O kMR L E 2 SN kIR, o
B H SHAETEBE R T TAONDL. K 4 BT
Ji (M Q2) Tid, HAEE % 2R O AL I g
~KBES A ADF ¥ — b &5 7 5 A~ AR EH
o TWBED, ZTOBIIKILKER~ 2V Mg & g
A XA ROB BB REN TS (5 7.3
B . AT NPETTY T B o B bR (HrQo) T,
JBIE 5 mARRE O R X 5T AL HERE Y (R R~ EORgE A A
A (e RIE 50 cm) ORINE, Fv— MEREDP SR LH
~M ) ([cELNT, KIWKE~E YV NEx
FARE L, M~ A XORIEHEE 2 R EE 7
miZEDMBEAALNS (5 7.3K). Tz, TEOHIL
Q10 TliE, ¥ 2 7 RARIMADJREHEIH D R~ K A
ADOMBEEO FICEREBE SV ME, S 5ICEE25m
ZEDOHREEY A ZDRIIERE, BAO%REE EGRHER
WHER->TWDH, AREY IV NERORR ORUHER
FEMIL, 53000 ELLERTERL T 5D (57311, 5
7.132) . MAENNZIR > TRRWEEIZA > 72507 0 H s
Q12 TY, VagRWHIMEERDF v — el nrbib
AR ICHE > TREIEN 3 Sm, HEEZEAT L)X
WAL AN D 7 JRTIR D fUBERE A A SIS (55 7.3 [X).

INSOMBOEMRITE S DS RVE, FAEE LR
PENHEREW T 2 b O IRBAREE 2 2R Ic &
O, ENLDSOHIEIL, KRR ALE R & L7



85 7.1 HiCaR~_7z X DU, AAETI b g o0 I B4
OHTIZD, BUKEE R NHRY & F o0 RHEREY H
BWIEH OTRFHER & A SN D Mg LT b

HAET AT —T H o#5 Q11 I TlE, MMt %
FORREI IV NE LDBE~ v VEBESA LI,
BRI E (55 7.3K). ZOHED FAIZIE 3
UEDT 708505, PA.OBIER 100 cm, Ak
FlemDEEA I, BHWE L CHEGEL, HANEL %
G, EHAOBPTEEY=1.700~1.705 (E— F 1.700~
1.703) SARWZ EXUFHTH B, Z OHUILE B CIE TR
HORIRREBZ O L HITF 7 71%, ks 2 O
BATE (Ag-UP) DA TH 5 (HAK, 1990 ; P H - A,
2010) T &ML, ZOT T T EAgUPIIHIL L7, &9
T3 L, ZOHEOHEREAUIA G R & 2R
I 72 5.

HAE N R is oM IT T H 2> 5 BT AT HAFIT IS
W, MR & NS B HERE L 7 AT O 5
FELW, Vvh, BARZEOHESA L TV AE (I
A WE O, 2012). ML QS TIE, WEE~E#EY 1 X
(RREE 60 cm) DY = 7 R IR D A#E» S 72 %
1278y P LTRBIE 12 miE EOEROSEE L 72k
A~KINBEIHRE L Twb (557.31X). ZOmEMEWHE
BALE A - BABEA S FART, A OB
¥Y=1.700~1.707 (& — F 1.702~1.704) L% <, Ag-UP®
KEHERE L2 D EEZONL. —F, RLLTHOML
Q4 T, FEE~EHEY A X (K 60 cm) DY 2 7 Rfd
IO 4 ~# s H ), oIz 2/, 16
IR I BOBABSHRENL TS BB7.3X). b
FEEY E LCHEEA, BAEASEATHY, B
A OJEYTHEILy=1.700~1.712 L5 {, Ag-UP L1 b
W IRMAT B TSR 1~2, ARRKIERE T
FEW 1~16 (857K, 1990 ; HIH - HH, 2003 : Ag-NM1~Ag-
NM2, Ag-MzP1~Ag-MzP16) D\ § N NIY4725 L% 2
LMD, MENS ALY B Tit, 940 LiEvER
MEALNDLOPHELTBY, HEHTITIZIES A
MTEDENE, A, Fr—IhEroibifELz
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