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Explanatory notes of 1:50,000 compiled geological map of the Fujikawa-kako Fault
Zone and its surrounding area
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Abstract: The 1:50,000 compiled geological map of the Fujikawa-kako Fault Zone and its surrounding
area was created for seamless integration of land and sea geoinformation using information on the
existing geology and active faults in addition to the results of research on the Iriyamase Fault that was
carried out as part of the Geological Survey of Japan (GSJ), AIST project “Geology and Active Fault
Study of the Coastal Area.” This map is intended to be a diagram of basic information to be utilized
in future research and disaster prevention. Therefore, it will be revised on the basis of the findings of
future research.

The district includes the northern end of Suruga Bay, Kanbara Hills, Hoshiyama Hills, Habuna
Hills, Fujikawa alluvial fan, Ukishimagahara (lowland), the southwest foot of Mt. Fuji, Tenshi
Mountains, and Thara Mountains. The area is occupied by Upper Miocene to Pliocene syn-collisional,
trough-filling deep-marine sedimentary and volcanic rocks (the Fujikawa Group) with Pliocene
intrusive rocks, Lower to Middle Pleistocene alluvial fan to shallow submarine fan deposits (the
Kanbara Formation and Saginota Formation) in the foredeeps along the collision zone, Quaternary
volcanoes in the volcanic arc of the Izu—Bonin Arc (Lower to Middle Pleistocene Iwabuchi Volcanic
Rocks, Middle to Upper Pleistocene Ashitaka Volcano , and Upper Pleistocene to Holocene Fuji
Volcano), and Upper Pleistocene to Holocene fluvial to shallow marine sediments. The Fujikawa-kako
Fault Zone, composed of the Iriyamase, Iriyama, Omiya, Agoyama, and Shibakawa Faults, is located
near the subduction boundary between the Eurasian Plate and Philippine Sea Plate and is characterized
by mainly N=S trending reverse faults and folds under the E-W compression.

The older Fuji mudflows and lava flows from the Fuji Volcano (Tsuya, 1968) have been good
reference surfaces to study the activities of the Fujikawa-kako Fault Zone. However, based on the
latest research results on the new stratigraphy of the products of Fuji Volcano at its southwestern foot
(Yamamoto, 2014), the older Fuji mudflows are divided into volcanic fan IV deposits and volcanic III
fan deposits, which were abandoned during Marine Isotope Stage (MIS) 4 and MIS 2, respectively.
Furthermore, the stratigraphy and ages of some lava flows that have been deformed by active
faults have been corrected. From a review of existing studies based on the previous understanding,
reconsidering some of the settings of the reference planes and the average displacement velocity were
found to be necessary. In addition, a re-examination of the geological structure of the Lower to Middle
Pleistocene succession was carried out to understand the relation of the succession with the fault zone.
The main findings are summarized below.

(1) The continuity and configuration of the Iriyamase Fault in the coastal area were clarified from the
results of an onshore shallow seismic reflection survey (Ito and Yamaguchi, 2016), boring surveys
(Ishihara and Mizuno, 2016), and an offshore seismic reflection survey (Sato and Arai, 2016) of the
GSJ project. In addition, there is a possibility that two parallel or en echelon faults have developed
near the Kanbara Jishinyama (earthquake mound; Omori, 1920).

(2) The average activity rate of the Iriyamase Fault was estimated to be 7 m/10” years (Yamazaki,
1979), on the basis of the difference in altitude between the Suijin Lava Flow on the hanging-wall side
and the Obuchi Lava Flow under the Fujikawa-kako alluvial fan on the footwall side. However, the
two lava flows are considered to represent different flows (Yamamoto, 2014). In addition, Yamazaki
(1979) estimated the displacement of the Iriyamase Fault from an elevation distribution map of lava
flows under the alluvial fan produced by Murashita (1977). However, this distribution indicates the
shape of the foot of Mt. Fuji during the Last Glacial Age and not the surface of contemporaneous
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lava flows. Furthermore, accurate estimation of the depth of the lava flows is not possible, because
of the lack of data for the depth contour of lava flows in the 2-km-wide footwall side zone (from the
Matsuoka to Gokanjima districts) along the Iriyamase Fault. Therefore, to estimate the exact average
displacement rate of the Iriyamase Fault, carrying out a new investigation will be necessary.

(3) It is clear that some bars that formed at the highest sea level stage of the Jomon Transgression
have been buried under Ukishimagahara (Hatano et al., 1979; Matsubara, 1989). However, there is
not enough data to demonstrate whether the Ukishimagahara area has been tilting to the west. On the
contrary, the Fujikawa alluvial fan area has been relatively uplifted with respect to the Ukishimagahara
area on the base of the height distribution of the basal topography of alluvium (Kaji et al., 2008; Sato
and Arai, 2016). There is a need to clarify the real state of crustal movements in detail in both areas.
(4) Along with the Iriyamase Fault, conventional estimations of the average displacement rate of the
Omiya and Agoyama faults on the basis of lava flows and old Fuji mudflow deposits also require
review. However, the re-examination indicated that there is little need to modify the existing estimates.
(5) The Shibakawa and Iriyama faults form a continuous geological unit; however, the two faults are
not contiguous in terms of fault activity. Instead, the N-S trending Gendai Fault (Otsuka,1938), which
is an active fault, has developed in the areas where both faults are connected.

(6) The geological structure of the Lower to Middle Pleistocene succession (the Kanbara Formation,
Iwabuchi Volcanic Rocks, and Saginota Formation) in the Kanbara, Hoshiyama, and Habuna Hills, is
characterized by NNE-SSW-trending reverse faults and folds, E-W-trending reverse fault and convex-
to-the-east and -west bends. The structures had been formed by the Middle Pleistocene, and do not
coincide with the deformation caused by the activities of the Fujikawa Fault Zone.

Keywords: 1:50,000, geological map, Fujikawa-kako Fault Zone, Iriyamase Fault, Iriyamase Fault,

Iriyama Fault, Omiya Fault, Agoyama Fault, Shibakawa Fault, Kanbara Formation, Iwabuchi Volcanic
Rocks, Saginota Formation, Suruga Bay, Shizuoka, active fault, active volcano, Mt. Fuji
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Mea g 2 —FE L8 & MRS, 7pds, YR (1940) 13
P RE, 2L EREIC AT 5 Tk~ @ﬁ?ﬁ#%ﬁ
R B oSS & & HIZRITHSE & MEA TN, Al
KIEHE AT, FALOWHERE & LMo 2 HEic
KorEhsd (53 K).

R E TS KX R O FERALR O (4R1F
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1982) 2%, HUEMEE L OBRIIAHITHS. —F,
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ﬁ@ TIHEHBLRD b NT 2 39 IERBIE 2 & A

TWDAREMEN S D (KEFIED>, 1993) & Lk, 7

FUEIEA IMa L0 OB S 5 40 5 i A%

OHEFE EHEE S LD,

333 ARAUEEE (Iw, 1d, Im)

EE - O TR, PR O L R
I B KIIAEHEIZ, 4FéE L THZ LS ﬁﬁkfﬁ
s AMER S TE R, A - BE (1999) 1255
<&, wHE - LRERA R OKIEE (Iw), 74 %A
b 1d), ZRE (Im) (X EINb72, AfLETIEe
% TR FAYOXSHEIT E U TR LS SE & FEFR
L7z (F3X). 7od, MEKTIEOMEENK LR,
TR R A 9 B R E T IC B AT 5 LA
BOTA YA NEOENRS AKILE E’aihé.

L — LA R OUK RS (Iw) I3HERS 8 2 Bede
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KBTS« AR 2

WA ROk a b7 0, TR R, P e & O R
BB IRFFIC AT 5. 7o, IR IEA (1981) T
%, 2B OBARILARMUTIZ AT 5 MBS E %
IIp R R e VNI JIIP = DR =¥/ g INp =y =) hall e et )
TRV, RS T lis — Lk amwa b OV
BIZEDT. TAYA B (d) 1, HEEEOREES
W O SR IL, R (SR ), R, iﬂm,ﬁ
CIUNC AT DA =L ThD. STHHD 1 mNR
%§¢&ml(kmiw,mmmr%,%@h—Aﬁ
DR BEAEN S . WL K OSRILO b DX ANAZR
m%(k% 1938) oA A 2 Ils (21l - T,
1982), #5il, RIul, &b, WZIo b o3 EEa
ﬁ%EﬁMa,ﬁM@%@j RERANABES (4

1F3753, 1990) 72 & LR TV =AY, LA - Byt (1999)
DALZESHAERICTESE, TAVA N EMNHRTSH. &
*E@@i,ﬂ%ﬁ@$@ﬁ(%fﬁﬁﬁm@%%
261m ORI ) ICOBST 5.

ALK ILE A, Aﬁ:t%a%Q@AﬂﬁmE%
KR (1938) DA ZE LA, HZ (1940) DK ILEE
NEE R, PRURT (1955) & 58 (1991) DB Z LETE, #21-
?NU%D LR (1989) M OMZ [LZ A (2010) D%
HAHEICIEIE 8T 5.

78, MJJ T (1982) 1E, IR R AL DA BRI
%($ﬁ*ﬁ@%@®%ﬁ%¥@m BN L)

WZATT Db N R OWPRERE, 48 (1991) (X FEA P f

J& ( LREOFZIL - T (1982) OAREH R O & [F]
Lﬁ@)&%ﬁﬁ%%ﬁ%@ﬁmu”ﬁféﬁﬁﬂw

JE 2 AL LR (AHE ORL IS - ZRAEEE L]
KR (W) 188D TV, 334 TRARZ L5

ARETIHE  BEICMEST TN D

BFEFR ZlE- ﬁﬁﬁgﬁkwkﬂzam
ﬁﬁ&@@@%ﬁ@@($ﬁi@%ﬁi)kiiwm
IR TH L & S (I - T, 1982 5 BERAH
EFIE 7 v —7, 1982), SRR H Tl E R BfRIC
HHEEND (L, 1991). I H &8O RAKK LR
JE & Iw EERORMEH K LRI & o TR R A3
EAERNZ END, WBITEANRBERTHD LH
ESND. —JF, T LEREE CIERE oS RE S
ELTEE E IwoES R ST RkE<AARLTEY,
B DOBMRIIATES EHEEINE. £, Iwid, #HE
E@ﬁﬁfﬁﬂM%@K,%%&@%ﬁ@??M%@

BB, EAEE E WEEMGRCHEET L. HiZ, wR
EE~2 LU EEOFRBWTIE, Iw XA LR85
n, BN ORI oMY LT 5.

—F, TAYA b Ad) LOTA Y4 MaKIE, Iw &
OHFEICEALTWD. P B o sz o fm
FTAHRLOZEAE Im) (2B LT, HEELVCE I
B & OBRIZARHTH DN, Bk L 5 ITERITE
M8 DERICIZIF—T 5.

By FEEEREOE LiE (REED (L
T, 1982).



e VR B A R OV M oD 5 055y 0 1 HVET R BRI R I

BE 550m Ll (LA - BHE, 1999). =771, &
T LIAMT KGR0 1L DI PE D HERESE O # A T A
BHEESNTNDER, Kook ILE SRR SN,
HWH#OKEEIC L 2B bHEESH, HEIh:Z
A AR DY IEffe 2 MU A3 2 IR LT D IR IR & 72
Wi, IEfgRfEEOREL D IFE L. A A b
1%, WAEROONAHIEN ST L, & 120 ~
160m FREE D K— MROIFRER 29 5.

A T - KEEESE ROV EE (Iw) 1, IR
BHNAT O TAXA M E LTCHET HRERMA~R
DN G A — BiEEa LEEe, LIRS E Ok
RS & U CET DR RA~RBEO YT ViEa -
WAL, KOARAEERY Y A - EEEa
ZIEN G725 (AR - BH, 1999). £z, Th oo
B E L CRIERED Al A Gie ¥ T AT 4 v
I RHEREM T CH HDWHEER R VY NEEES . TEIX
NAT BT TALA R ROUKFHERE O BRI A & & e
2, Bt L CREfb Lz EoEsE s &nD (1
AN B, 1999). 722 L, LE - LREREE KD
KW (Iw) (3OO KA THERR S, K ILEE)
B DOFLE DR REN D D LHEE SN DA, ERER
HEHSE IR T, B MIS &5 LT 5 TRek:
LD, Bk EFRE THELE ORBFBIRIZE W T
ZDOL ) RBEEOEORED SNDENE D THIET
X2, FZNIT, Wi, EE10m ONA D AA —
WABEA LRAEDP DR DERBEALTWD (LA -
B 1999).

TAYA b Ad) 1%, IKEBAOANAERY Y EL -
EBRANATA A D7D, FANWEDE U
AZ&ETe (A - B, 1999). iR RS 5 O TR
B2, FE O3 ~ 10m OERLEO 5D (~ZIl-
T, 1982 ; (LA - B, 1999).

HOZRE (Im) 1%, LR IwiCEAT 2 LA
AIRETFE & SLD (A - BHE, 1999). £7z, R
FERErE PRI o3 A3 2 i R P IX - O 3 ~ 10m
TR D TR DERDZRD H AL, A DA — WiEkE
A LEREDOENRD B2 D (LA - B, 1999).

ER/R  JFANCAi T 5 2 IE — KA S KO
A Aw) 225, K-Ar 4 L1I3Ma G5 TW 5 (i
B« K, 1989). 72721, REIFTZEHRIAX (KAELX
73, 2016b) TIXIERMBZ R L TR Y, K-Ar 4% 1.13Ma
OFERD S FEITHFF SN D Wi & (T —8 L2y, A
B« I (2008) 1%, #EESFAEO XA BESE 1D
1.1 ~ 1.0Ma ® K-Ar B2 HE LTV D (I
73, 2010). F7o, HEEEEGSOR LS — Xk A
Dl LTI, BEREBOEARIOEARSAT 7 Z
(KuSA)( 9 0.81Ma) (Z5%f kb & D KIF H KUK (KB
E2>, 1992) EE (3.3.1 20R), HE T PEZER
& PG ~ A O U U T R S A R (B 4 ).
ZHUCHR LT, P ERE OB ARSI B O 2L
TS AT 5 IE — LEEEE O i LRI E i 2
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AL Loz e, Iw OFEMRIE, HRTEOTER
BB &~ RIS AT 5 b ORI T R T H
L8, TR ITEEALES, PEEE, BILEEO b O
HITHT R 2 T YIRS e B2 b d.

TA A Ad) »HIE, KILLT0.83£0.07Ma, 4K
(LI 0.88+0.06Ma @ K-Ar B H LTV D (VFE -
KAK, 1989). F7=, HEH - K&JI (2008) L KA ILDOT
A YA MEBEE F— 20255 0.88Ma @ K-Ar R & #
HLTWD (ZIUED, 2010). KAEIEZD (2016b) D 5
o1 EBHEERRE RS &, il KA, w#ER
BT 57 A YA MTWHRE, AL oET A
T A MIEFBEDFARN D, KA &SR IL DA
TA P A MIfAN SRR Z R L, 557 ai 5
HHRO K-Ar ERE L BN TH S (2. —H,
EHILWOEMT A A MIEFEENHEINDZ &
b, FOEARUT P9I R S ATREME A &
5.

R oA T 5 XER A (m) 5 X K-Ar F R
0.61+0.07Ma ( W - KA, 1989), £ 0.58Ma ( A% &)1,
2008) B F B, RIE — XEEST A A M etk
95 LB, BB L RRROERERT.

WMEBEEE HRR L - LA R OKEE (Iw)
WEEEN DR BB O EMERIZIE-S &, R0 E
JELTWB EHTEEND., LavL, Zedpasx (Kig
E9y, 2016b) 2B b, L — XRERITE O DK
AN SR SN TV D EHEE SN, FIZTA VA |k
DENCIDIERLHAETLIEBS 20N LD,
D O P ER DS AT ik O A XD A
B % RIS L TN D D353 73 B 720
334 E/HRE (Sg)

ETE-0H B/ HEBEEX SHKLEEEE-ST,
MR, R ERE, PRI mT o NEE
Peteibi g ch 5. A48 - KIF (1933), K& (1938) 28
4« EF L7888 %, J& (Formation) (20 Fif,
JHBELELDTHD (F3X).

WoomEix, WEEETIE B LhodbRe ko
PR B OV TAE A © F ) TR K X R B N AR (R
W, IR, i, /FAR) SO L, FIomZLEL
(BLAREEMRBEOSRERMII) ICH AT 5. ™
MO D BREANLOILHO b 0L, 5 270 ~
480m DOTEER A AT 5 B o+ 5. £7-, K
JE ORI, ALEE (4.4 200 LUl 4.7 20)
O ZEBRWT, ZOMITBEIER 200 ~ 250m T, M
b7y LACAE B — mE VG 5 A SRR 0 0> e AR D 43 AT
FEREZ R T, RSO CEEAK, LR &)
O-3E KW IE & 5 ) |7 L B S L T A B o 23 A
WO E X 150 ~ 220m (T & T, i 43 AR il 2 B
RV, —J7, i) s H A oo /2 L PR o [ L 5y
42 b OIS 310 ~ 350m ORI /A0 L
TWDHD, EOICHMOE LHARRO =B AT CrEsE
7 190 ~ 230m ff3TI 439 5.



FRMFIERL - ARIFIE T - VR 2

B EEOS - JEETIE, S 230m B o [ R,
HEIIZRERT 5 EEmO IR & LTRSS M T 5
Pt BEClE, FEEOE ETORM, HALRR I
AT D

AKX, FF 1 (1933, 1934) OALRIESEIC—8T 5.
T, - FI(1982) K OYE (1991) O/ HEEE I
HIFE—HT 50, WS CTHNLILEESD L WVIE
MBI ED W —EOEE S, AfsCiE
HEICMESITTWD., T72bh, - FJI(1982)
T, R BB AT O S KT AL o A% B HE (RS
B OIGAK, BLRA 7 ) o T 5 v R
RO 3 e LA S (RS OB R K a2 L
- XRERE L OKIEE (W) Icago b, B
e (AREOE B ) SIEXBlS 7. FEEC,
42 (1991) OFFkrEr b E)E ( LRD, REHERHICR T 52
(- R (1982) & Rl CibigeE ) b migE & ik
KBS AL7=. UL, 3.3.1 OKIUKBF Tilk~<7- 12
DAR KR E (AK) D3NS, B KMo /2 Mg
1Z, EOHIROE ) M & FBHEOHE Th 570,
mE s LE ) HEICEDT-.

F7=, 52 (1991) 1F, RAKHKIZEBW CEZE LA
WCEEEN TV Db E & oKD E s LCE M
B LITXBI L2, 4.7.7 THRARD X 9 ITRAKRIXIZSE
T 52 OOFEALF M OWIEIEOREICLY, RKD
BEE A AP IO L TV D Ko IR A Tw

MWL, ZORKIESELE ) BEICE DT,
B B (HE L) EREOE ) BT

(K, 1938).

BFEER F4X B IorT o, EomBEss
WKL EFOEERIL T ) = o X IERERRE — A2 L5y ReAm
B (0.78Ma tH ) Tz d 573, Hifklz & - CTHEER
DERD. WREEO— (ORE), Pk, 2l
EECIEMAICEEO R EEIET VU 2 > X ERmRL
B L, A S —H e 2B A HEE S A
T JER e 42 G s <o e RS ~ P 8 D - TR K L R A 1L
W R T 5. oz b, B HEB LAk
AR L, SOARBEOBRICHD EHESND
7eXs, VR EREO Yl ik L, i)
g KT E OMEE O S, AAILEE BT D,
Pt EBErEA O AR X, FEALICIEO S I RS S A HEE
INdE iR L, BRKILEEET Ny 8T
HEHTHE-TND.

BE #FEECTIEEREARATHLN, s L
TIX 150 ~250m C, &/ WHAHE TR BHEL 250m,
L E LA T 10 ~ Som Bl ETHh D, BILE
B KX P BT, & LILEOHER M TH S kil
BRI HIVHERE ) I Z RS T DL EIRDA R TH 5
2, FAFI500m Ll L, 300m Ll e RS B 2 &N
TE 5.

B e U ERE ROV FEE
Bede, 72720, LB ALE O R R O 2 o AR
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X 7p &0, iKW AR 0 35 K D (A B HE )
D HERERHICIE, RKREEE 10m Ok~ NE
REELHESND VIV b EEREBIE 5T 5. £z
Pt EBErE R OBEARTE, WEERETICTV NERS
<HEND.

BE ORI~ RO M B EihE L, BE#EOH
HhH LIZLIEED NS, BEOEZITWN SR,
RS AR, IR BE O & 53 A7 2 VA
Eb L<BOND.

hEEE WREEOE  mEx, M~
V7Moo N LETE O1FE)y, AL — R rE v o oL
Wi, ) T <, VAL PE — SRR 3T 1 0 ST K T
Bl L owikBIcY b g, Wz ldbo=ERICE
WTh, mdbmoRELOWEAHEESS. £7-
A AL B — B B P 7 1R T B OB A 10 ~ 30° FRJE D
AR B AL, AILETECH LB R VLTI R
LA 7RO NS,

7B, KB & ) K CEE S AL A K
WA T 28 BB oEmERY, WHEEOLORE
<, Tl EAEoHEN S LTS LI Ici 5. L
L, 2o ARKINKE (AK) 23N RFEHIZEED b D
b, MhodREEOR 2 B & FERkC, dbdRR
— T ¥ 5 7 (3] O 4 il SO 28N 2 O BRI /N & 722 W T MG
HWANICHREEL, RBEOE  MEHRNgY IR L THE
L, FALOBERKILEE S MAMICETR L TS L HE
Eshbd.

ELEEOAREOMEREICEL X, ghkilo
KL RRIR - HERE ) Cva S RIS L TR VW AR
HTH L0, HFERE L FERIC, 433 Tl 2%KIAK
JECH AR RSN b, ALVE — B ~Eg AL 5 1H) o W
JECHEHE 237 3 LT B A REMEA .

tE EFLiFEREFOR» AMRICHATHE  HE
FEEE OV MENBIE, BIESEDEANERT S
(45 - K, 1933 ; K5, 1938 ; B, 1990).

B LIRS OE KT AT 28 BEn s
X, MR EI kA, v = (APRE, 1978), 1B
b (APRHE, 1980) M (BEILIEAY, 2013a, b)
DFEHNHEINTWD. 7, RS, Ste-
godon orientalis Owen D NFEH TS5 (£, 1961).

B EEHBAROE LR (BALSRKILIKE
LRy ARKILIRE OB OREHE ) 2551, #KIEE(L
A (LRIEDN, 1992), FEMbA (4212, 1992; Ll IE A,
1992), L)@ (Cervus) DEAVA (S1ED>, 1992 ; [T
1Z7y, 2001 ; 521375y, 2003) OEHRHRE S TWND.

fiinofbm s, B BE FEicsEn s e r ARk
LR g <oty Hin s S e 20> s HP ) B T TR s L S 1
HiLA. Flz, HEMLANDIE, FREOMD KL HAHE
HHENTWD (IIFIED, 1992) Z &b, & HE
IEMEFRIE AT — DN ONDEHELZENTN S
AREMEASE .

WIEREE HEEWSLa NS, B MEOYREEREE
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— R~ NS R L HE
1991 ; BELIE D>,

X, IR HL~ B IR = AN,
EINTWD (APRE, 1980 ; 4,
2013a, b ; BEIL - £E, 2013).

g/ %/EF@T%’%&%&E&&%kMﬁF
DN B AR o Ks18 K ILJKE (K960 TAERT) 12
RSN D AREEREmVZ E 3315R), HFOA
KA FE O B EEBIC EALIZ A1 o Tl ns & 1E RS
WA~DOEALRBO bND 2 &, B mEoEHESL
FD AL, TEOREH LRI ORR EZ R
MWL AEREEN TN LD, B HEOHRE
AR AT HE R S HEE XD (KEFIEDS, 1992,
1993).

FREIC, BEIL - 58 (2013) 1%, WEAAREES L B o
MRS — 7 v AR BEt L, IR — 7 U = X
EMAREABE R LI T, 2O AR L b8 FERE M
OISR (T b AR OF 7 I T ) o8k
ihéﬁ&&%kmrﬁﬂ&%777ammmw~
0.58Ma) |ZxFEE X415 FTREMED < (KEFIEDY, 1992),
MISI5 E#E o5t tb ST W5 (ATH « Bk, 2003) =
LD, BAREES VS8 O HE RS I A2 MIS16 ~
MIS15 JEHETH B LHEE L T 5.

34 EELL (AL A2, AV
FZHEJLE, B - B (1989) OEFE Y ICESE
e oY
Ht - B (1989) 12 L 5 &, B KL OTEE)LIHH
L, BT, BRI 4 oD AT —VICIXK S &, g
HIW3 T EBE (0.40 ~ 0.25Ma), TERJE (0.25 ~ 0.17Ma),
¥ (0.15 ~ 0.13Ma), B E#BHE (0.10Ma) (2K 5y &
ns. FEEIX, £EE400mLl T, FrLy, £
BRSO 72 0 THE 1, XEEsZ EikE
THTFHMEL, <A ROEETH D FEHEINS 72
D, RO FLEE B AL F IS JA < 53459 5.
JEE, R R OR 5 A D, SRR OBEIK M4 B )
L HHERRE T, ﬁﬁ&@im@km%ﬁﬁﬁ%ﬁ%
D70 2 HERRE MKy 4y, RO E D & e FGE
<ﬁﬁ#é.ﬁ%§i,*%aﬁa%£mk#5

L%Fleﬁm% ?4%4%%%%£¢&¢5L%
JEIMIZIX oy &4, WTEAR D & LI AR SIS 220 TIRS
%ﬁ#é.mkwﬁi%&ﬁﬁoiﬁ®ﬁﬁmﬁﬁ
S OB B 73 B U 72 KRR HERE D DN D 72 5 .
FRo S B, RHIEIZIE, REISTRIBWVIZRD &
D TERE I (Tt (AL, IWiRSRE 55 h
R T (PEREIK s )(A2), MOVHERE T OFHER
W) CIREEIRIC R E 1 278 5 il T (K L EERSIR M
HEREW WAV AT 5.

3.5 Bk

AHE K OALHE % 560 D & KL OER - kL
7 IR MO HEFE A 0 HUE X 137 A A (2016) D 5 5 4%
D 1E LK UHER (ver2) I2ES5< . s, EHIED
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(2016) TiZ, %< O MM TEETDH T SN TNWD D,
ARETITEAETED 5 BRKMEATE (F32) & ZJINEET
(F31) LISME, BiEkoEamERETE L&D, Mo
R AN OER () LR TRRLE. £,
ZOE KB R TR S VARG B mHEREY), kL
FERDIRHIHERS ), SRR I HERIY K O AEfg 2B L Cix
AHER TOX Sy L THRR L.

Ak 25, &KL OX I, 76K, HE (1968)
SPHTFH (1977) 72 Bl S nWizhm okl &3 Lk
WD N EERTH -0, &HIED (2016) (XLt
1Z7> (2007) K ONLITT (2014) (2S5 %, B (100 ~
17ka), &L= (17 ~ 0.8ka), ZE4H] (<0.7ka) (21X 45
LCW5. ¥rE TEMEERS S L IEE e, #r
B IR E N E A TR IS RS9 S, £, 1
JC (2014) 1X, b E LURIRHERE A A L BE DR HO TV HERS
W & KL T HERE I Xy L, KUK E T & o
BB D, TN ENOEEKEEE A MIS4 (K6 )5
ERTE ) & MIS2 (2 HARIE) EYEICALE S T
5. [RERIS, &I O Wy OB EHEE DT L
o TWEEER S, BIFCHAERIZESMMEENINZ
LRTWD

PUFCHE, &KMo - IFemis £ &
D72 ILITIED> (2005), ITIEA (2007), K ONLIE (2014)
L, Bkl eksmERE LTE Lo mBEs
(2016) (ZHE-3 &, &I OB EH I BEMR T D kL
IR i HERE ) B OVRSE R O TR (A A5 7 siil &
B Zitah Uiz, F7-, #MEXO NG, 52 KE]
DITORH LI e S ROFR (JBF) 1%, &H
1E7N (2016) DF 1 RITHESL . B AKLUOBETRIT,
= HIE2> (2016) 1ICHEV Tox &AW ZMEH T 2 23,
SCHRBIH COLFRTIE, STROFEFRIZHEN L 1T Tox
Wi XD EEM-TND.

e, FELKINEOM T, JoE KL L i
iﬂé»@%kM&U%¢@%kM@fﬁ#ﬁ%h
TV, FHFH 160 ~ 100ka, 270 ~ 160ka ( FEAR
B ) OEMRBHETE STV 5 (Yoshimoto et al., 2010 73
EYNE2K). BHIZ, 50 FALIIZEDOME &
DOBMED G, FIHERT LI O LR 7 7 FRIEHER
MR OKIEENIALS S LTWS & &R D (RIED,
1991 ; #AH, 2007 ; REFIEH>, 2007). —J7, HEH)IME
%%*tME%%®ﬁTKm,%EE,%ﬁkm%ﬁ,
B BHEDOIEZD, TILED KILESCHEREE 2 oA L
TWA EHEESND D, o OHE - SO NH %
R —Z IS LTV,

351 ELEAXLELEY

P FE oK e B/ 81T, (1) K L EERIR IV HERR

%&Ukm%bﬁ«ﬁiiﬂmiﬁﬁ% 2) FEFEAT, (3) K
Em%%ﬁ%(QEEﬁEF@thﬁﬁ%#A

ﬁ#é(mmi#,mmy

(1) MUERKHMIVEREY (vi4) K OXILUERIK T

HEREY (v3)



RRIGIEAS - KEFEF5 - LR

KL B R TV HE RS 47 e OV K (L B R 1 T HE R 4
(1L7T, 2014) 1%, W7 (1977) 2AEEE (1940, 1968, 1971)
OEBELRKEET 7 7BFIC L > THIE 5 LRy
Wi 5. £72, IWIEiED (2007) DAL -a Kl
R HERE ) B OV I -b KL EE RS IR MR ) o — BT
5.

SO EE RS HIVHERS 1%, B 1L e K OURIif 2l
BWC, #EE, ARALEE B BEE2ERAIE
ATES. B EBERIEE O MBI EE) LS 150 ~
200m O -AH ), P B T OO B 1 IS HED L 72 i =
200 ~ 350m O HHE # HER L (otiE2e, 2007), A
HERS ) D BT ICITEIE 3 ~ 4m o HHib L 7= B E A3
E2 D (o, 2014). P - 2L EETORBIET 50
~80m TH 5N, AHFEM DL  ITLEOIEMOE
T KIIBEDOH FIRTE L TV D (IEiEh, 2007). H
Z1E, BEEEdHOFAD-1 27 (FLA4EE 148.17m ;
TNNED>, 1996c) CTiE, I Kk L RS K e A
W TRIE 550m £ T L Cofid b EEns (it
WE 25, 2007). 7e 5, TEFE 461m DL, H5I2 479m ~
550m D HL O, BEEE LTFv— b, WA, ZIHE,
R/ POMBENRZBOLNTEY, &F LR
FEY (AHE O K LERRHIT - IVHEREY) ) DT
BREE 550m 13T DO FLEIZAT VB YEIZ & D AIREME DS B
LEND (T)INEA, 1996b).

KL R I HERE 1, Bl EEREEICB VT,
Ke gz X 6@@%@@%&%%@T% 0, kM
DOARKEREY) X E T E O RIS T
L. F7m, AHEREYNIE, BEEERHOERORN SR
MOZNIRWTE, BEWERZ2ENHREY O AL
T2 (otiEDy, 2007).

(LFEIED (2007) 12HE5< &, WHEREMIZEFA 21 D>
HEBIT D Z EIFHEL <, faTiL b HURL~ Hrhi b o FE
Z RO E R ORISR, MR~ Fohiad o SE & Ff
DA XFFOUUIRESS, B O VAT A RO
PR U Y Rk~ Fohi b, EATIER & RO HDRL
~HRI A O HEN SR, AT RERE LTV
L. Fie, SWREEE OHBEITRK 3m Fifk T, Bo
BRI 2m Al TH D, WL, E&ES 1~
2mm OFEABRICET A D AA X BN L
TW5. Zib 2ok IERIRBAEREY I,
FIRET R EOEARORENTWDD, ZOEIFD
<HET, HAD-1 27 (FJINEh, 1996¢) TIE, %
FE 250 ~ 550m RiJ i3~ T3 kL IR MU HERE M 20> B
20, BEEHSEE L L E BT HIRE 75 ~
190m o 52 |11 HA 111 3 T R S HE R ) v (VA T 2 #
BENRTWDETTHD (1o, 2014).

(L 7¢ (2014) 1%, Yamazaki (1992) 12 & % if7's H IRk
D Mf- 17 &, Mf- I, M- IE, M- I & kL
RS Y & OBMRZLL TO L IR LT 5.
Mf- 17 & M T mas, Ak L g m ik IV HEfE )
DOHEKEICAYS TS . 7272 L, P EED ME- 17 &

14

& ME- T HEIFHIEMICHE S ICER L TR Y, EEo
BEWINEEENZ L 2EREDOE VRIS, £
7o, BIWEEO M- 1 mix o RlprigE (ARHs
DB/ HE) ICHAENTBRETHD. —JF, KL
R TR Y 13 ME- T i & M- i 2 Rk 5 HiuE
T, RmBEO KILERIRHIVHEEREY S-S < 5 E
EAATEREHED THOML, 570 ~ 160m O 2 Exd
HIEE 2 ED . 5 04 miE Ok TEHE O K%
BHCOBEETIE, M- T & M- T —f < okl
BRI HERE Y (v3) O LI ENTW 5.

KL R IR I IVHERE ) DT, AHERED OE LD
JE R JE R BRI T 7 T kA (Yamazaki, 1992),
Z DOHEMIT 52ka (FAIE D, 1992) THDH Z LD,
AHEFED OBEARAFR ST OEFTO MIS4 JBHEL S D
(e, 2014). F7o, KLERRHIIHER OFARIL,
&L E AR OBEH NN VICE H T 2 AHEREY O AR
et b c X5 “C A (R, 1971 f& R - FinH,
1997), = LEHKXFEIL O GSI-FIM-2 =1 7 @ H B i E
J& 72 T2 HERE ) JE R (VRJE 104.4m) B T O ARHERY D
HCER (ILITIED, 2005) 735, MIS3 725 MIS2 @i
DR sl L HEE SRS (1LTE, 2014).

(2) EFBAR H3)

TINED (1996¢) 23 & L il 7 CHEFR L 78 /& 2m
AIfE O ZRA OBLR O AT, ILARIZD (2002) 23
FIRE LA S OT, W CORDANHRR SN T
Wh . REAETE, KL R I HERE ) | A LBk
Fb (g, 2014).

(3) KX ELEAEHY (H2)

ARME L, A TIE, BB AR o s L1l
F LE T o O IR B O TSNS AT 5 b
DT, EmHEIEN (2016) THEH STV, HE
(1968, 1971) O & Liaa Kk OV LS (OLF) 1ZFY L,
Bk O E L EE AT CH D W EEET (F15) KO
KA (F17) (@b 2.

(4) BEMEBLTENHERY H)(F : 20ka)

MBS B 22 72X, 1hotiEh (2007) 12X -
THHREINT-bDT, BHETHOHEMED (AHE
XFh ) > BAERH O E B EE O Z A R hT T
DIEE 400 ~ 650m O FfESC, ZOMEFOE Ll
JNOE NI O 200m 7t 0, & LR
BogLEmiolE (RKL), Al (ookhil) ~ K&,
/NROFEE 100 ~ 550m DU FT T D (S HIED
2016). AHEFEDZILIRFRBLRLIR O G B 72 72 N HERE ) &
EZZHNTWS (‘EH#UEA, 2001). 5 IUEE7EILEE (5
T LE O RKEELE ) O GSI-FIM-1 = 7 CIREEE
150m {13, GSJ-FIM-2 = 7 TIEIEREE 100m {437 TAHE
T DIERR S AL, FF1E &) 1A B Tl L ik i T
HRE A G2 D & Shvd (IotiEay, 2007).

BRI, HEWMECTEL, &KREE 50m 7t (1L
JEIE Dy, 2007). HEFEH 13 MR PR C IR O Kk H A
NS 20, KEBYOIEmIZES T, FALO KL



e VR B A R OV M oD 5 055y 0 1 HVET R BRI R I

IR H I HERE 4 o Jg Bl & AT CTd D (LotiEdy,
2007). ARHEFEW OHERER S, GSI-FIM-2 =27 O H &
TR 70 72N HEREW S (TR 104.4m) B F Ok 1L
FHRHIIIHERSE ) h DR R oD HC AR S, 1FIF 20ka &
HEE ST % (HUotiEndy, 2005).
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AHE NI, EHIED (2016) IS < L, 32
WKy SN E B OWERNOMAT 50, 22T
L, £ B d) I H W 4 (B L7z, (1) kA
e, Q) ZEaEl, O) nHEET, @) R, K
IR OFFHEESR, (5) B RIEEAD, (6) SMIEES T
(7) GEA, AR OKRBESETIZ O TO R, L
JEIED (2007), 17T (2014) K OVE HIE A (2016) 12 HS
EEAE R TS,

BEEYOEERIE, EICUEBICERTRERT
B BHR (1968, 1971) O AHFEHEMICH Y T 5. =
ORI DOEBRTII LR BEEDOT T R OSERA KA R
BT, HINEZBRIZERBRICHETL, 3EAED
RERIIRR-T IR YT 772 BAatEBE (8
TEAEE) B TWD (ITH, 1964, 1977 ; =i
1988‘)“;&

(1) KB ER (F32)( 41X : 17ka)

ARAREAE I (JLUoEIED>, 2007) 1, & AR
LRV OZERER R Ve L R B STz 2T T
Fid s LR AEBERTHD. 2B, EHETRLRDN
TRIRESAE D4 FRIT/N)I (1986) TREICHEH &h, iR
(2003) THER SAFEMICFEEH AT DIV TN S,

RN AT T 2 AVEATE, HE (1968, 1971) T
KA (SSWD) okt tb STz, 72, ok
IWHE K Ci, ® L mE L b F LRI
Do TRRICHAL T - 72 KIEE T, EH)IE S O
MR FICELZ0b, WHEOE IR OKMCHE
FRICHEHND LI NnTWD. Zhic L, iciE
71 (2007) 1%, KREOFEE &R Co3ARA RA BENE
TRV OEFERE K OVE B AT T
BHEWMO T2 ETEHT 52 &, 2R b b
KA OEETE & RIMBEEREII—FH LenZ &b,
IR HE X D IR & R A Ui & 1E KB L. /NI
(1986) &, K'EEE (RKHWE D THESDT (F26) &K
MEEmERTIE L, BRI HEEERE LT
W5,

—7J7, IIARIED (2003) 1%, AE L FALoH)E & o
R EN D, Kia 2 RHENBIENFIZHAmT 5K
WEETEN T 2 A 7, KIS < 5343 2 KA
ERIME A, KRMITINSE LTt 5 RIS K
A TIZKGy L, KM OEEE T2 RIEA IS EH S TW
4. =L, FINED (1996¢) DK H ST DA No.3
a7 OBEE 127Tm IZBWWTC, & LI ROAEREY
B LREASA LTS Z &R EMND, RiMEs
KA S A TVERIEE K2 A 7 & e L TRV Af
REMEDRmEWE Lz, i, A (2013) T, {LZ04r

15

il > ALO,, FeO'/MgO fE, Rb/Y 3 Kifd# A 7I12¥E
BT bHLELTNDER, £4A 7 ORERTOREBRITM
SELTERY, Ky A7 RMZA FTEBELTES
T, KX A TIIRH e ATREE S E D E LT D

D%, WARIED (2014) 1%, &HIEH (2016) (25
BT TR &7z &E kL B X5 2 il (Ver.1)( i H
1F, 2014) ([ZBWTC, FERICHAMT DIEE TR K
MR & Z)IEATRIC Ky S 2 skt L, HE
B OMEEILILAITD (2003) OFLET 2 2 )IRET 1
(SwD(HE, 1968, 1971) ITHT- 0, LHERIZTHIE
EITHS TERNWE LTWAD. £, EEBOKM
AR, HUR (1968) Tkl (48 IRa IR 1T (SW5)
12, /NI (1986) K ONLIA (2004) TIE R E S (A
DT FEET (F26)) I2H7-0, [LARIED (2014) TiEk
FHR AR E DY, BHIED (2014) OIRTEEE DK
WESIIKREEECHLDE LTS,

AR CIE, ARV & KIEETE & XFERNS K
XL B L AREMNE N &, PO HD LD 1T
F7p 0, ELILOBEEELE DR EETE,
TR 2 RTE & U TR R AR 25 R OY
WO T HIAT 2R LC, KihETiEL, 2 oHl
HENTITELIOITH LW EEZXZDNDZ &0, L
TEIED (2007) IZHEVY, IKIRVEAE T & KIS it & B 78
HEETE LTHD.

ITTIED (2007) (IZHE-3< &, AKMEETROBET,
2~6mbLl LT, KEIOREABMICETRTIEA
FHEANALDAALZRAENGRD. T2, FLmifbiEy
BOE LIAEETIE, BRE Ilm Al O ) I HEfEY) & B
N TENEEICEBDND. ¥— MIRO/SEA RA A
NEEEL, HOHNCT T « 7 ) o h—% FICOLBE
N5,

—7J7, WA (2003) 1 3AKFROD IR Clds KEE
Zlem & L, 3KOBEHEMPBLEINDLIELTND.
Tz, HEHIZE S 3m L ET, 0.5~ 1.5m OYE v
IVENEEZFDOTMOE~HTEEROBE NS b L L
TW5. ZOWEEZ LA - JbiE (2002) 1, & L)IE
WHEEE A TWA. £, KHRET A O RSt
W2, AL b OWME R OHHE B HEE STV D (IR
2003).

K OELINERORBEARE FOWEICEEH
L RAEAR DN 5 1% 8°C M IE 24T » 7= “C % (LU MC
HEAAA & IS E0 ) 14,180£70yBP 2345 54U (LIt iE A,
2005), JE4EIE 1,500cal BCHE (17ka i) & &b (ot
1ED, 2007) AFDNT, AREERE FOHEREY o R
AR5 ARMHIED C A 13,760£300yBP ( [LIF, 1979)
J2 TX 13,900+60yBP ( A « HAF, 1993), MC #i B4R
13,400+150yBP (& )5 « FiH, 1997) "N TN 5.
ARG TIZILTTIED (2007) ITHS X, KA DE
& 17katH L9 5.

(2) ZNBER E3D(FR : 17ka)

ZINRETL, & LEfRNEAI» S TROZNR



RRIGIEAS - KEFEF5 - LR

WV, ROBELINHWOE e B0 6 8 i th 5
BT DA TTH 5. 17tiEh (2007) 12X - T,
AR (1968, 1971) OZ )AL 1 (SW1) &R S
W (SWI5) Z&8b¥ T, Z)IEEis L THERS

NZbDTHD. )RS L5 TR T T
AR (1968, 1971) D) (K5I IETR T (SW2) @

o, E)INWREO R (AR BSAREE RIS S
TR, Wiz CiEEE (F25) S8 2 (&
HIZ7>, 2016).

AT, WINSEFRED 2B, SMERET (F21)
R OSEHE) | RA R (F24) IcBbd (1o, 2014). =
AUzt L, IUARIED 2002) 1%, ZNIEE T (A#RED
SINEET) 1L, & LEiEAROERG T bl
a1 (RS OSSR (F21) 25 L LTV 5.
(5T (2014) 1%, Z OILAIED (2002) DRSO JEFIC
*PL, MG R 250m OF )£ Tr, SMms
MMBRR SN ENRERDOEBICT Ny NLTEDY,
Z O JEFFBIFRITEE (1968, 1971) &[AIERIC, E)IES
WOFN TN THDETELTND.

AEETE, s EZNAERMATROELS,
70m DEE A, KMORE ARG E R T A
HAeNEANA B AALZHET, —HOBEWT TEEN
5720, THIEFEIZTT « 70 rh—Ba2O0nTn
5. BRREIIRCRETEE O EN R L, EOWmN &
JIEZENRW TR E 7o o T 5.

AREEETRIE T O+ “CHIEAAIT 14,000£50yBP,
JE 4713 15,000 cal yBP B & S5 (IL7EiE7A, 2007),
T, BEEEHEIKEETIIFICES 2 ~ 4om D18
6 113 A8/, 10,000cal BC Bt L HEE STV 5
JEE Tem OAFILEET A2 U 7 HERES (BT H (1964) OFF
L7 eV EE LT (2014) ) ICBDOITWD (1
7, 2014).

(3) AEBRETR F26)( 1% : >ca. 12ka)

HEEETRIE, BRI b R AL o
BEHUZ DT TOFME 2 IR 2 2 < 2 KR EEETT
T, HRE (1968, 1971) O L&A (SSW2) & 7T
TRETE (SSWI) ICHIYS 5. 4Ma—3 5729,
JEIED QOO IZ X > THERINTZLDTHD.

LTTIE D> (2007) (23S < &, A ALEE Ef iR o
FEUAT, [MIZ 8cm DM HIEE 2 A THE X 7Tem D
FILBE T 2 =2 U 7 HEFEH (10,000cal BC Fif% ; [Lot,
2014) [2EbN D, JEEIZ Sm BLE (FRRB) T, K
MOMEAHBICBEOPADARGZRAN LR, B
SHPULTNKRA RA A DLEDO Y — FOER YD H
724, P, FINED (1996¢) DIFEFHI L H D F A
D-1 a7 HClE, FHRERIES (AWE DT EFEAT)
DBIEIX 22 ~23m LR SNTND

TEEETIE, AL T A2 ) 7Y B DS
ZEMD, cal2ka k0 HWEEZLENTWVWS (EHIE
7 2016).

(4) FEAET (F25), HB#)EASBTR (F24) R OWERE

16

B (F23)

FREAETE, B LEm LA o RN oG
TOZNRITHATT 5 LR A TR T, H#E (1968,
1971) @ EREE T (SW13) &[4 (L) mE
I (SW14) [ZHMS T 5. HRDOAFOEB ZMET 5 72
%, WTEIED (2007) 12 L > TRFERETE & L CHER
ENZLOTH D, BRI N KRR SRS
EHEWAIR R S HEREM 25 5 (1Lt Dy, 2007).
JEEE 12m BT, SRR OZIIMVTIE, JEE 3m L
TOWHENT TEEDEBAERY, WEaT VAL
TWa (otiEhy, 2007).

NS RIE, & et o R SIS
YD IS T 5 XE RS T, EE (1968,
1971) OZ)I (KN ) FEVET (SW2) I2—H T 5 XK
REEETRTH D (IUTTIED, 2007). L FRITEE (1968,
1971) 1I2H-S< . LIEiEDs (2007) (12K < &, BRI
4m LI b ( FERARBA ) ¢, REE)IEL O ERECIE, I
TRt Z L2, BKBE 12cm OF LT 2 2
U T HERE IC DN D, ET2, TAIE L ORI, &%
THCIIRERR T R o 7208, HUEL B 2)IIEEii kO
FERERABES LS TWa. RS e, &
HCITHER TE TRV, IRIEFCEEICH S L5
ZHNTWA, BB ERICE, BELizy— MRoE
ABRATENAT D, S L, Tz RE
BWTIET THEAED DA T H.

MRS, B e (IHEJIRT) SR 2 5 75 (L
W/ COEBEICSAT 5 10m L E O JEE ( FIRA
) BEE S d X ATEA T, HE (1968, 1971)
DN (HER ) AR (SW3) IS5 (1L7TiED
2007). [LIGIED (2007) ICHO< &, KEETIE, M
WAy = L7 <, RKJEE 8em OATILFE T A =
 THEREMIC DN S . £, TAJE & OMRIE, #
SHCIIMEER TE Mo 7oAy, B O &) IR & 5
ILDO LT END. BIRKCT TIEENDRD.

FURIEATE (14ka) ZFFEESIROE, IV OES
i b BER o 10,000cal BC fii#% & HEE STV B AT LIRS
TR =Y THEREY (Wog, 2014) IZEBbN TS Z &
NS, THHEEROEMIT cal2 ~ 14ka EHEE SN
TWa (FEHIZD, 2016).

(5) FRIBEM (F22)( 418 : 10.5ka ~ ca.12ka)

HRESERIE, BhEmAT RO REZD O E
B s Atm OB WIS AT 5 LRARER CTH
. AR (1968, 1971) TILE HEIRAE T (SSW2)( A
HEORHBFEER) O E S TWER, HERRR
B2 20T, [WITiE) (2007) 12 & - THB RS &I
KBS, FFShnlz. REaEfE, ERREZoRE
W I & » TR E =, WH~MENTHS (e
1Ehy, 2007). F£7z, HEROREEDD, SMEEERIC
s LS TWAR, TEHESRE OBFRIT
ERTE TR (1uJE, 2014). JEEIF3m kL (F
RAEA ) T, B <31 LT Sa A R A BB DD —



e VR B A R OV M oD 5 055y 0 1 HVET R BRI R I

F2xb7e b, REIIFHRO L7 Ly vy —- U v
UOEEAICERD HALD (ILITiEhy, 2007).

H RIEA T OFMRT, SMPEE R (10.5ka) (B b
% L& (WIE, 2014), FILBETR =) 7HEREY
BN (IUITIiEDs, 2007) Z &5, 10.5ka ~
ca.12ka & SND (EHIED, 2016).

(6) Hh#aiRER (F21)( 41X : 10.5ka)

MR E T AN AL O LR L 43 A T
B LA T, HER (1968, 1971) o4kl (M6 I8
AV (SWS) IS T 5. AREBEROJemEsi, HH
JNEHe AT, ZIEILEE & KE R OR, P EE L
EllEEoOMOMALOBEME 2@y, &L E CE
LTW5 (UIeiEny, 2007). J@EL, &LeEdigEl
THI30m (([LITIEDS, 2007), GSI-FIM-2 217 TR
TEA Y 1T 2.5m (LT, 2014) BEHERENTWS. K
BEIIENT TEEN B, BEHIIESE m O
TT 7V A—TEDLNL TS (LITiEny, 2007).
F72, BELEH/AEL TIE, B2 30cm D0 1%
JE 2 FE AT, JBIE 28cm O KIRET A2 ) THEREYIZ
Bmbhs (WotiEns, 2007)

LT EMRITEEE CIIMER TE TV aWnas, NS
T EAEWRE B, BEREERICE DD &
SNTWS (1, 2014). HLiLorEE LE S E O
GSJ-FIM-2 27 T, BREBEAROMEED, KRiE
ARG B A E > TV D (i, 2014). /-, E+L
BHEAMEDE LA OBIATIE, B AR
TEM AT, REEFITAKMEETE ENE AT %
BoTWA (LIt, 2014).

wLETEAMRO, KEEWREESOT Y « 27U v
T—=ITEENDLRIEANS, “CHIEHEN 9,260+60yBP
PESNTWS (IUITIiED, 2005). Z DJELE] 8,500cal
BCEHTH D (1LITiFn, 2007).

(7) BHEFBAR FI15)(F1X:103ka), ALFEAER
(F16)(4-AX >9.6ka) M O"KIMIAETR (F17)(4£X >10.3ka)

HIAREE T, ARSI L ORI A R, %
NZHVER (1968, 1971) OB LAEAEN T (SSW4), A
LB E E (SSW9) K ONKRIRE A it (SSW1) 12872 5
CRERE T, B LlorREmE LEICEL S5hT 5.

KB AW % B O B HEREE T ORAARD I
“C MHIEAE 9,030240 yBP 25 5TV 5 (ILITIEDS,
2005), F7-, ANLMEEAE I, KNG ARE B,
“C RHIEAEAY 8,670+£40 yBP ( [L5T1EAy, 2005 ; 3BHIHE
& (1968, 1971) OInIIEAH 1 (SSW12)) 235 5TV
LI AT DD (& EIED, 2016). Ll ED
BAMRDN D, B HAREEDE, AN ILMRA S b R ORI S
WOBHEIL, FHFh 103ka, >9.6ka, >10.3ka & HEE
SNTWD (FEHEIZD, 2016).

CHDHEEAETED AT DM & LI RH T,
A=V v ZEENOE LKL EE (ARARE OB
LR DR HE R E oA L, & -140m £ TH
g HEINTHD (KT, 1977,1982). LaL, [

17

CIRE i 2 & )RR O B e Vi D K E CTiE L
TWENIRHTH D 4.1.3 LU4.6 /).
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AT 132 < DEEM DORETHB DT DD, 4y
MoEmiTE Lo lEohiEE T, BE sl
AW BRI X A BN EZ I T D DR, 2D
7=, LU, ZUEM O KL R 0 HER Y O 750
T 5.

KILERKM T HEREY (£ 4.8 ~ 2.3ka)

J I R T HERS 1T, B o T~ e T L O
T MR D K= R, 22 (Ll kg, 221 oo sl
DOIEHNZ AT 2 (oS, 2014 ; &HEIED, 2016). A
A b WAL - BIEE c IO K 2 R &+ 5 T n—
NHERE ) 5720, B - BTH (1962) O _EFH IR
R, HEIED (2006) O [ HHRRR HIHERSE ) 1R Y
4% (g, 2014).

(Lt (2014) (2:5< &, FEEIEE LILmME gD S
TEOMFFE)NBWTRBELS, 3mAikes Shs. &
FIE, HORL~ARIN O JE 2 Rioda i KRR SR O E
T~ KL HAGE M D IEPATE B 2 FF DGR L Y o
MR~ R 2 Rk & L, WL~ RIS o JE % o
IEKFFOBUR EME~ KREEEFRITPES . BT R
FENDOOMIE L, SRR BE 13 K 2m fiT# T,
BEDO R KRBT Im Al TH D, £72, KHEFEWNS
< DR HE OB KRNI E S D L ESnD.

HLEETOFAD-1 27 T, AHEBWEENSE
57 MC A A B 2,800cal BC B, % Fi7> 5 300cal
BC EAEHAL ( FINED, 1996¢), it s od AHEREY)
R B 5N "CHERD D b AT Z OFEMNEMICE
EFE-TWAD (WTEIiEDy, 2005 ; HEIED, 2006). =
O OERD G, &L L O ARFEFEY) ORI,
FUE -b WO KRE KEZ N DIEE D, Z7E c o
ZRAEEE T A2 Y 7 YR BED etk O35 i (L TE S
KE TN EHEE STV D (1T, 2014).

3.6 LEMEHR (RE#HEY) ~HERE (LEEHR
e L AR~ SR )

HVE XTI ERE O HUE K OCHVE AR~ B, BB
R T db D B I HERW % TP AL By e HERE ) M OV i B
FeAR S R A HERRA (tm), (ERAL B FoHEREA) M OMERAL B
FerR SRR pHm R (t) (2, FhRE)E 2 32, Ws, W,
B ORY FEHERE (b), BRI RHERSH) (N T # 2 5 Te )
(r), /DBUBLEIRHE (FhRTHE ) HERW) (o), RRIRHBHERTH)
(0, BREFWHHERY (m), FEVEHERY (v), HIEL
(et ) By mHERRW) (ta) IZX 40 L7z, F7z, EHEH
Hidee L8~ SEHE & L TR Je UNHId™~ 0 HERGW) (cl)
Xy L. ek, PALE: B mHEREI, Bk L7
TERRRE A A e Be i IT & A e <, BT
BICEEND RN H D . KTz, (RO HER
i, 2BV, 3BROBELE AR,

LIFE, & BRI O s o JR O M IS4
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5 OEEIZ >V TRDR T 5.
3.6.1 ELJIFEKH

BRI, &kl o kL 8 & Ok L
BRIRHHER W A B> T, L h 2o i g 1k
B (L LTE LINFEIRMHEREY & 5 ) BIEL 5y
fi9 % (M, 1964 ; FF, 1977, 1982 ; FIHEFIF H,
1979 ; A5 - /KEF, 2016).

KT (1982) 1%, R—U 7 &ENCHESE, 7R
WA S E LI ERM FoREREmE, ELLY, A
& (RRIRHHERS ) K ORI ), B8 (& Lk ILiaE @),
Clg (kKIWLKERRE), DE (FE LIRIRHERY ), E
& (ZIEXIERY ), FE (B B ?2) 12X LT
WA, 209, Claiks )RR o fEic SAm 9
HOHRT, MoOMBIIBENADEEZES. Bgo LR
EEIIEENASMET LCR Y, B HIERM OB (&
TEHR BT T, -140m IC5ET D & SN,
XL (BB W OKM &R BT oRE D B
=i, LEBHE S T, BERMIZEAERD
SN EERITHI I TV, D7D b,
AR (1982) D% 16 KOWE X TiE, & )Rk
B HZEL)IOBE TOREKX TIZABEIZEA
LRE, FEMERES ETHOMT S L2 IcfirnT
WA, 41 THRAD L 912, BH)IETIZHRT (1982)
O ABHYBIIELS 56T 5 .

Fiz, BEHLINERBE TFTOE LXLBEE BE)
FIROEHMRH (B SKCEBR) 1D, ABITE LI
FRRHF 6 Tl 140m DL EDE X220, £FL LT
FMEMIZE ABOBEIZRE S o TIN5, 4.6 Tk
RAHEE O, ZOBJEERO%SSHRKIL, BHELELE
W RO MO T ~ME T2 E LU R L
REIZ, [EIEEZR AR (59 30/1,000) HaolE 5 I RIS
RS DR ERL TS, ZOZ b, Z0O%R
BRENE, BROK BRI O BIE X 0 MiE A YEASK) -120m
IETF (1 %1%, Siddall ef al., 2003) LT =Dtk
HOLWEHEZDO b DERL TS EEXZBND. £
7=, AbloE LIS < AT 58 1 TR E
H U728 L5 WA TR O W R EEE TR (F15) OKE
AP (F17) 8B JE & LCE LI Fic b ofmd 5
D, IS OEETENSIES -140m T E TIZE L T
WENEIDFARATHD. 20— T, Lol
-140m 33T O Hij i O FEMNC 1 5 S B 1 (= R
JERLECTH ) (THEE -105m & HEE S (Kaji ef al, 2008 ;
5 CHM), Fefk - 5t (2016) b EER R R 215
TWA (MEWHEKAZR). £z, 412 2) TH~
L E00T, BH)IEREECALE T S E ) a
DOETEMBENT-R— VA (FEEEEITRE
ZEHT, 2015,2016) (XD &, KT (1977, 1982) » B &
LR ~140m Z @R O S VERNIALE 95 2 =D GS-
FGB-1 = 7 CILERE ) 145 ~ 150.7m |2 IR & 55 2338
BV, AT (1977) O ER E A D R SITHEE T AR
LTWALOD, TEEE 107 ~ 108 m® "“C i EAFERIE
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11,450+40yBP J% TF 12,820+40yBP 2345 H 1T Y (FE
AR A WFIGERT, 2016), % DOJENET Kaji ef al. (2008)
B O = FEH (2016) O FEHTHEHLE T OAF & IS0,

PLEDZ L6, KT (1982) @ B JE IR % &
KixE LKL UEMEEZRK®R LD T, £0 AL
W9 5D A BT X iR OHEREY & & Te
AREMEANE <, BB K 1 HERNIHH L KiMEsS
TR E TR W ATREMERN B (& O & i S H 72
HEWEX B &), £/, WEAHRNMIZEAERD D
A7 E L) IR M Pa S (FARd ~ T B S ) 1%, &
TIUFF P REDIRIZ BT 570N, & ZITR KIS O E
LI SHE SRR O, B LILFEEEN S
DA TR K I FERDIR AR 13+ TSR & 72
Mmol-tEZEZ NS,

3.62 EFByR{HA

AHBERNZEEN DT 7 RAEEIZIE, &kl
FE K L OEAETR KL ERIR AR 28> T,
WO EEE, NEBOJRE, 77—~k
DYV R TR - REEN D e B AR T
% (JMEEIED>, 1960 ; WM, 1964 ; F'F, 1977, 1982 ;
B BFIE A, 1979 NEEIE D>, 1981 ; AR, 1984,
1989, 2000 ; FEEIZAY, 2006, 2007, 2008 ; /IMAFIEA
2007).

MRS O B (MSOEE S TEICRE ) 1%, RFCoaF
FENZ IS b, AR A 5 TR 5 o IO T EBIL AR
WY T —, WiB~RY T —, T7 =T RAT AN
HET D, Fim, N T —OWHEN &, NE-F 27—
B OJREE & OB ITAL T OB EKILEE DS
Tk R G ECm s> THL 720, 5 -20 ~ -30m
i E CEmET 5 (B2, BJF (1989) % 7K
UB-UB’, UC-UC’, UD-UD’ [¥ii ).

AR (1989) 1, HLRWESNEZ, ZOERZRICHEFEL T
WD TR JE RLIEE O HC AR S OV LR B L2 H5 & 6,000
~ 5,000 FERTICEAZE L7 b D2 TN T, 5,000 ~ 4,000
ERTNZEHZE Lo b O 2R EEMN 1T, BIEO RPN % Hh
MMIMIZXBILTWD (RPEEM T & T OMEIXSE 5K C
Z ).

FEIFIE 7> (2008) 1%, & L)l R #fHiE D E-7, E-8
TN OV THMICIREEAT 21TV, FTHIXREE WY
WE TR OWNBHEREY), B3k LE SRR (8) 8
DHB T LT 55 7 — 0 RONBHHERE 72 5 2
EEHLMNMILTWS., £72, NEBMNS T 7 —r~D
PR O IR & F-7 TIEJE 22.79 ~ 21.82m (#E 5 -18.01
~ -17.04m) OWEHHERE D /> 5 5,300 ~ 5,200cal yBC
L, F-8 TYERE 21.10 ~ 19.34m O EIHHERE W H> & 5,400
~ 5,200cal yBCtH & LT\ 5.

Mg O I, B R T CIREE L Y,
BRJIERI T CIEE LRUEAEREBE LN TN D
(ML, 1964 ; AT, 1977, 1982) 73, AT THIZ-D
WTOT—ZE% < 720, #il (1964) O -11 OFIE
3T % 388 5 Wi CiE, R -160m {1 C %5 8 o Lve H
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WaiaEL LT, P, L b R U Y ki
JKACHE, TS, W, Kt HEE, WREWENSHTS
Lans.

FF (1977, 1982) (2 X 2 E M ILK LS P O£ &,
BEEERO LROSMEEE SR CITRT.
JRF O hALEfE o BRI EE KLU MY, = IEIR
T OV ORI E LRI EEN D L ST
W5, E£7z2, MEOEECIIXY v 7BH Y, $10m
LR, V5 T OWREE O SRR E S #ih T,

37 AREHOME

AHE RN Ok OS2 7L, KIS RO
BB, BEMERE, BURMIEEE, SRR E R
) I ERE, R ORE A D SEIc X S (1
JEE - SR, 2016). LLF, ek - ik (2016) 12D X,
FIHOMEEZRT.

T (Bs) 13, AMURIC o5 bolx, B
JERE R OVE IR AR A IS B DI, BERTHE LT
DkER STt Ens.

IREVERE (A 1%, BRI b7 7R & O JE [
7R DB 53 AT 7~ D fEFTHE~ TP s <, B
R EREE 2R, BEEISA< B TE 5 REA T,
TFIRIZAHTH 5. JES1E 100msec (75m) ZiH 2 5.

EIERERE (K) X, 1O/ LA o B 7 BT
AT %, BN AU 2 R ~ L C
BB, I R TIE, KR 450m R E O i AR A
i LRI CHERIC BT 5. NERIC AR B T &
HARBENR DR L 2BETHR I, KEH A
Ty IRE—rTa s TT =g VN — U EOR
L, —EOUEE &R OB S n-HECth 5.

e RE () 1%, T et LLVE o0 BR Al E 1Y #512
AT % BIR 22 pl i 2 R 3 R ER TR T, TR~
DTOTTT =g RE—rER L, RO
SNT-HEREB L Shvb.

B (F)) 1%, &I Oy E g 2 s 26k
W N7 7 AT D X 0 CoAi T D ik~ LR
MThD., BFHNEERIRMERE & Sh, RERES
T HLO0, BRI TRV, AE
DAYFFE B E )N A CIImEE S 72 58 L)l
IR 2N R L TV D (fERE, 1962 ; KE£, 1980 ;
Soh et al., 1995) 7=, FIKOBHRIEHRLLHEN &3 2
5.

SEHTHE (H) 1Z, MR O KIER K% 120m LIk
AT L, BURIPRERE, BEEEMERE, BTV ERE A g
BLTWS., SRV OMIREES GBI IED,
1997) O CIEFEFRN AT, FAENTEH L
TW5.

4. ELIEAOMBETRUED Ot EEE

LIRS, &SI nWrEaro (1) ALEETE, 2) K
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EWEE, 3)ZEILETE, @) ANUETE, 5) Z)IkE L
iz, (6) & LR~ 5 o U1 2 Higk 28 8,
(7) TR e R ORI R 3 2 U A3, (8) K+
[y~ e S Ll oD = 2 U A 1 LS o T B A R
5.

AHVE X Gl 3 2 16 S 2 5 e M A% 1S O X 07 K
OIS, JIS A 204:2012 (MUK — 305, A, FEEE,
JHEE R OO R 2o 7=, 2o IS TiX, Hug -
EIROBER, Wi, fWh7 KoM RFERIZIE 3 o
DFERIEZDHER STV DD, AKHERIE T1E7E
FE L IEIEMEE] 2ERL TCERT HERRE R
WUTIER L7z, $2 F£IT1E, ZOERRICKDHIERE
D Lz =T

(TRIEMESERE | &%, 1FAEDS THESE) 70 b D & [ ARHESE )
LD END. AMEXKOTEEED FFE) &
W, Ft T ERI LIRS Y K LIEE) LAV 25 2 TV
DIGWIE & 2 VTR & L COFED, R - it
LS THENPDOLN TV LD LEERTD. £z, IR
W) LiX, AEMIEERRY, R—V JEE, B
TS, ORHEREREALSIC LY, IS8 OFIEN D
BN, Bt IR AR 0 IR LIEE) LN A 5 2
TWDMEERHET — NN bD L EFRT D, P,
—RETIEWE OREN D L SIX, HIE - B R 0D
IEE O FLA R SN TEBY, EETHD Z
EWFEERR S OEMERE L, TRE)OFEILN M)
FREBAT, WmHETHD R/ ESND D
O, TOEEENCRLEILOEEEEL, &g T
HDHAHEMEIXH DN, EHOFHLCZ LL, 0
BARLEOMDFKETE LR AH D b O & HEEE
LTRSS TWD (IGETEF S, 1991). At
B [ & TR 1, Tneh, B Tk
FEL & IEEEL] IRYTIIEZSL6NDS.

Tz, MCEREE ) 1%, HEX ETRTZ DR,
MRE L= REBHN (fFHEXE) (LB T 2 0G0 CTERE
Sn, TA7EIERE), AT ERE), @), 16
BIRTE] IRy END. AMEXOTERE & E
DOFoRIE, LEIEME), TrEIEIEIEME], [EHEE
DX %2, i3 Z 2 100m K, 100m LA _E 250m
R, 250m LA L 500m A & EE L CHHAT L, L
B WL TIBH L2272 (B25K). £7,
TERETE LI O Wi E oG i o HE A IR DB R O (L& R
ECB LT, M@, [Mr@EiIEiEm), M@
HEE) OfEEEME, £h2h 200m K, 200m LA L
500m AV, 500m LA I 1,000m R & EFE LT L
TV,

WY HFE &
4.1 ALLEEkTE
411 TFEREME

NI R 12 L RO R B A Y, AEEICIE D
LW & U CHER (1940) M4 LTmb DO TH LN, £
DO JTEER & UL (1979) 238 )11 012 % THEE
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LebDThDH. ANLEEE L, 210 EEREEE»S
TR BRI 0T CHEON D r A~ Jbdb T — i g v 5
MOTGWE T, & Lo ANILE, SA, kb, K,
SEHT, ERE TS AKX OWRE, WRAED, Wk
B OBEMNCET 5. £, 9km UL EE72 D, HIZ,
FA G~ B R OBIED 7 L — MUK =T DI
FICHEIT e VW LR T2 & B2 bND P, SO K
FEtiatim CoBFRREORIME L H Y, TOHkMEIC
ONTIEELS SRV, 723, THE MM IN R
WA B W T A LW & FPATH D WISEIT L TR ET
HIGWTE (EESF P R ORI ) 12T
47 TRtk 7 5.

—J7, Lin et al. (2013) 1%, AILNEETEICOWT, K
FAED B ERLOPEIRVO 2 EER ORI/
Mo THlGEERTFEET D E L, ZOoWEEZ AR
Wil &AL TV D, BRI OO EEEE T I E B R
N26°W,75°SW DB AR S TWD b DD, 334
TRk o, BILEEOE ) BEIXHAO T )
AW L DA L IR M EEENC L AR
IR TV B0, B HEOMIEEIHO & T
BEDIERE OEEE ATV D STl c& 7
V. O, RSO KRRV R O SRS
RFNLUEOEN OWMRBNEE TH 50, BEFOHIE -
MWEER O, SAMBZISWRE L L THET S Z
LITEEL W2, ARHVE XTI A ARETE 2 TR & L
T - TUau,

412 EHEIEE

BT, () b/, ) wE/ i ~gE)IA,
(3) Bl HiE 7K K R~ & L2 48 (& L) 14K
), (4) & ik ~Aa, (5) ‘& i A (W7 - BHET )
W23, B0 - FROME 2T, A LR
JEIX, BBDOLIICEL OMENEHSNTNDLHD
O, TEEWEO T B 2R ERE 2R AR 727 — 2 B3+
FITIELN TRV ONRBIRTH S.

(1) Mt/ R (KR A S )

W i o EE R, M LR T K
(1978), Hrlit] YA AR 45 0 M FE ST SR 3R (1996), 1k - TRt
(2016) 12 & > THEM &, FRIZALWEETE OWEHRA~D
FERAC B LTI i i R AR B T M BB e SR (1996) & 12
B - SR (2016) THREIM TN TW A, 72721, ALl
WRWT R ~ D IE R B LT, MBI RT XD
I, ] PR T AR et SRER (1996) TiE B HI# & C-D
HHR, PEE « SR (2016) TIE 704-egl3, 705-egl3 KX
401-egl3 JHUZB W THER SN TV DA, TRLIEO
HIFR CIIHE AR KR E W=D I DR EIZTTE T
W2V, —TF, TTHEIED (2009) 1%, TE LARZET oS
ET — 2 D> S AERL U 72 B 72 Y I A (X 2> B I ST
W g DFEIE & A, AiEkE & ey R o KR i
WAL OB OB TE R i, RECREHE
OB B U7 MR L) oA LN E 2 mhs -
CHFIETE T 23 73 U, el D = 72 TG B 28 5 g 7 fegd |2
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Bol-nREMEEHE L TWV5D.

ok, HUEWIE X A @ A1-A2 1%, 255 (2016)
D 704-eg13 Wik, A2-A3 RIL[F 401-egl3 I # H
RlDOHE EF W EAERmEICE SR Lz, £72, AL
W K OV SRR ~ IR &L 72 & ogBE RE IS
WL, FTNFi 4.4 V4.7 Tk L7=.

i o] R R 75 0 5% ok SR AR (1996) T UM iR - ST
(2016) 1%, {Avd & L) IR O ORI AL — R R
05 6 D VG AR L 00 3 T J 2 3D T 0, i) B AR 5 08
HUFE I SRER (1996) (XA ILERTIE OIEES &l L, &
iR - (2016) 12E L) IhWTE A EFEA TV S, Fek.
FEH016) Ik B L, BLIMEE A X, #BEND
#500m yRA O Hs (HIFR 704-eg13) (23T, SEFTRE
JLE AT IC 7R 18 B W T 10msec (7.5m) OELAFED B
TW5. v T E— AR CTH LR HTER
(S - F2fE, 2014) Tix, Z OWEOMEEANZFE LI
FEOD Y w20, WIS PE D M Cd 2 rREMER
DD, Uy UHEEIZH > THIERIEO D & fiFR &
NnTWn5,

— 7, ER RS IR R R (1996) K UMAERE « 51
¥ (2016) 1%, vt EREEIE D 0.5 ~ 1km P8 512 KT
JEEHEE LTV D0, WE CHRRNER-> TS,
o] VLKA TS B M S S R (1996) T I SRUARI P i oD 3 g 203
HEESNTWADITH LT, &k - 74k (2016) TI3ifE
S B 500m A OHIKR 704-eg13 123\ CTHEHT i &
JES T & PER 2% 0 12 10msec (7.5m) A7 SHETWVWD
CICEB L, WM O & AR L, & R
@B EMEATWD. WEOIEDD AN, HEO K
Wi D& TIEARETH 5725, WAFEAIZEDD & HEH
SnTna.

B 0] R TS S M e SRR (1996) 1%, EFED L DI
2ODKIEBD S, FEOKEZ, R0l S8 )
1E> (1996¢) 37k L7z A LIHENTE OIERAIE & &b
Wb e (3B R, BT R b 3L A~
lkm) (kD (2) M) ~dEfr s w72, 2 LT, 7l
DB OITIRAEWE & & % 7=, MR HEE A G
EREZES (2010) O A LA E O Wk IE 5 O FE
b, T OB R KRR (1996) OfFRIZ IS
WTWA. ZAucxt L, AHUERIE, g5 (2016)
OPUCIES &, WO EL)IHETE B 2%k (2) O
Wb O R EMEREE FIKD(JHE - 11E, 2016)
WL THEE SN DS 2 DD DK b BN K&
WEEBZ LD E R YeoWrE (T)INED (1996¢)
DHEELZWBAEEFRL) ICHEGSEE., £, &
)R A 1, & odedEO TIINED (1996¢) X°
D - 1A (2016) O FHERBERRARE RN DL, §+
JIFT E A OIS T2 X5 REBITRD N
PR, I AR R G BRER (1996) DEEIR O X
TR b 7 R DR IR T 2 FTREE X H D & D
D, AF~FTEMER L THET 2 E L)IEE B &
JEATT 2 Wi & L.
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47 THR~RD X 51, EBEFWEOEMEES CTH
2 EAESEREE X, PR - TROF (2016) 3FEDTZ 4 DD
Wi O Tl b AN ENAKRE <, JIFR 705-eg13 2B\
TIPS OB & U Coefnfi i i O 28\ & S0msec
(37.5m) (23T DA, £ 2km b J7 O EHE W o
B NIRRT b, —JF, g
JEDOEMNZ AT T 5 E LN A, B, SE8fst
S 2 B3R B D ENL B IL AR T L i3 2
LAhEW, LRz LD, BBEO T L — MERD
LI IE R O BN XN LIRS 2 5 6D, %o oW
BAAT720 UEST L CHRE L T 5 ATREPED @ L.
(2) mE/E (CEREBERE) ~=XIAO (HWE
Wrimx B 2 )

R b~ ) IR O XTI, FINED (19964, ¢)
R OMFR#E - (LD (2016) 1Tk - T, MYTEHBERA N E
S TWa, £, BT O OAR (FEHEK
XK b ) & AR (B LT E R O N )
W2 T, EEEHANRAAISERT (2015, 2016) (12 L DA —
U TRENER ST D.

HEWEEK B D 5 5, Wb EATOWTEIX, Otk
I (2016) K OVEESEHANFR S FSEAT (2015, 2016) (23
SEERLTWAS. F7-, HEWIER B @ B3-B4 o
HF O, AT (1977, 1982) & A5 - /K EF (2016)
WZEDWTHINT WD A, AR H S LR Y
LERTWELDE, EEAKLUDOZE L 355K) D
LDOLEHEELTWD (4.6 ).

TIMNEA (19964, ¢) 1&, "WR_E /7 #E (HEWER ) B0
THPE S IS SCHE R RA (GSJ-A) 2 £ L, Frif
JEERO ) 1km fHTIZB W THELOWE B 2 61
2 S O AR HGE A 7R, AL kR D AT
DO ARk &R L.

FHE - 1A (2016) &, F)INED (1996a, ¢) & [7 Ll
BTNz, FEISVE )7 O EAE SR W e % w9 5 1 IR =
T O ] R TS 0 R Sk SRR (1996) D il U ==
LEAET RIS WT, EHEHEREA (FIK]) 25
WL, TINED (1996a, ) & [l URIFRDOK 450m o [X [
24 ARDOVEIR L REE O TN AR, FHEk-
A (2016) 1, FJNED> (1996¢) S AILEKIE CTH 5
TTREVEASE W L HEH L TV B I8 &AL E PR s & <
—HLTWAZ o, ALNEREIXZ ofilko iz
TIEBEICHER Lol Bl LT, bided
450m LA EDWgIZ DTz > TR T H L LTz, £z
Z OMEFIDH T EHEBICHET IO TR A 12 50T
L TWSHEFBRAOND Z &, MR THIKL
TV AILERTE %, 1 PSS Cla A S o W 1o I Ek
LTWAABREMEREWEZ 2 7.

AHE KT, O - g 2016) Ik vk iET
HESNTND 4 ODMED H b, EHIEDETE (VW
ENLRAFMROBEHEIE) bt bFELWVEND
2OoO0DOWEEZTWIE L LT, 41.2(1) Tk LX)
(2, TORFICHHTHEL)IMEE B (kL - 75,
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2016) (2 <=, £72, 1F003o0WEIE, +
Wifg & L7z 2 2O O BICATRET B8 & R L, Hh
B K OWr i XTI L7z,

PEE B B WFZERT (2015) 1%, & LI 0 OF 7
( FR I TS K X RR E 7 B3 ) 1238V T GS-SKB-1
(HEHEIERE 180m, LA mH) Sm), A5 (8 LA
B O PESR ) 123 T GS-FGB-1 (4BEIVEE 161m, fL
EAEEK) 4m) OR—V o ZIHE A FEh LTV (fLE
BRI SR). £7-, FEEHIRAUERT (2016) T
L, B2 GS-SKB-1 =1 7 & Ji HIlVEEE 350m F CTHR 0 # 0,
GS-SKB-1 =7 & GS-FGB-1 =27 ® F#iz\ T “C 4¢
RERDTWD (FH6K). GS-SKB-1 = 7% Lk
Kk e ge o A LRI TE o 355 0.75km,  GS-FGB-1
a7 I3 HK 3km (2, F7-, GS-SKB-1 =2 7L F)INEHD
(1996a, ¢) K OV - 1117 (2016) O S A ER VR A
BECIETD.

GS-SKB-1 = 7 1%, ¥R 6.6m LAEITHE -, JREE 6.6
~352.1m ¥ CTiIE LI BRI EEB I K 5 & h, #F
T (1982) D AJE 3.62 B ITHY T L EINTWD
( FEEERMTHABHIZERT, 2016). &) ER a1,
BIRIZIR~KEIR % 2 L, TREE 320m LIRIZAD~ 2L
b D A et bR, TREE 94.7 ~ 320.0m 1T EATR Y
bR, VEEE 94.7m LLiEIE 10 ~ 20m EIfE TE VI ROk
T &2 pete iRz MRS D ERIR D WED O IR
DAL & EIR E T AHEMBRRD LN TN D, £
TREE 94.7m LAIRICER E N AW~ H1%, A (KA.
AR - R SERIEAEESDE LB, Bl
LEAKASE S MBS TWnE. ZAS DB,
MY, RRHLE L CREEMER S 2 E Lo n
FRIZRBWNT, FEIRTRIZRHE K HED LRI, ki &
BEMBHEZIX= AT 27 U —OHEREERE N IR S
NoD, WHENEATEZLO LRI TV,

GS-SKB-1 = 7 & fJrj « (L1 (2016) O SRR
HWHE & OBMRAE S D &, KEAR RS A ITES -200m
fHEETITRD BIAHD, 37 I HE D2
TEZ AT KEEOTIERITRD b/,

GS-FGB-1 = 7%, ¥EEE 160m F TILE )1 5k
WO IZ X4y S0, TREE 145.0 ~ 150.7m &8 £+ kL
WEH W D 22 LE ~ XA R AP EN D (M Wi
X B &), B LJIEIR AR 1L GS-SKB-1 =27 &
MRS, ERZE0WEEEZFEARELTEBY, ATxilE
WSOk e E N, &R L U CIIUKARE &l S
N, Bk E U TR SN D E L) oW A
BT, AR RMEKRED ERIZHENE TR E 23
TRAF a7 U —OHEREERE N Koo, YR
EATELLDOLEEZOLNTWD (EEERMTRAIIZE
AT, 2015). ¥EEE 145m T D22 1A~ ZRE RS D
RIIFHATH DD, BLAUEHYO Z OEEIT, &
FRCHBIRE N OFF T (1982) I L 2 BJEICAHS L,
HIH . OED O FIZIELS T 2D EEZXHNT
W5 (FEEEINBARFIEAT, 2015). LavL, 3.61 T
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T 5 L 91, BEITE LKL LEEICST DR
B THDHH, KT L REEFNOE KL OEE T
DAL TWD EIZF 2. $£7-, GS-SKB-1 = 7%
FITEPER) 100m £ T, GS-FGB-1 =t 7 L) 110m F
TO "CHEMRDBIE S, 528t EHEETR (K9 1.2
TAERT) 1E 3 7 I OIEEE 100 ~ 110m 1T (K -95 ~
S105Sm AP ) OB H LD ENRHTEND (F6
B1). & )13 0 o GS-SKB-1 & GS-FGB-1 H 5 0 fifi
T [ D B K B B B D 5 S L |1 (TR =T
TR ) 1A S 290 ~ -105m {13 & AL ST
B (Kaji et al., 2008), W27 DERNLKRD LN D
HBEL LI —®T 5. 2D, GS-SKB-1 } 1 GS-
FGB-1 = 7 OFE & -100 ~ -110 m DLEEIE, (hFEIE L v
W OHEFEY) T H D FTREMEAS E .

Fz, W E AT O N LWEETE O FARA(VE/)
DSEHFR D BERLE DTN DN T T — Z 3720
2%, ALLIMEWTE o K 1.3km, G SERTE o3 < HMl
D KS-2 27 DR -35 mBHED BT 1 THERTO C
FERBPESN TS (4.7.1 (2) B8 ; [HAIED, 1981).
%6 M7 5 GS-SKB-1 =1 7 D) 1 F4ERT O HERE W) 0 4
AR 90m (VREER 95m) & L, fEATIEA (1981) 23E
B L TWD XD ISR C IS s S W 23 528 it
DIBEE L CTW W SRET 5 &, ALiEiE 28
72 GS-SKB-1 =27 & KS-2 = 7 R DK 1 T 4ERiTEE o> Ht
W DA DFE & FETH 55m EHEE S D (WX B
ZM). T, 7,000 FFRIRETHE & HEE S DRSO A
TEHALIE OHEREY DIE S 1, GS-SKB-1 =7 Tl 40 ~
50 miF &, GS-FGB-1 =7 TlE 20 mATE ™ HEE SN
WL T AR AR 0 Tk S0 75 7 ~ DB Eh 23 e A it
.0 LT, BRI OOmE = 71X, ALEE:
BOEHEIERO-OOERE LT ThY, 4k, i
a7 TEROARECHE K LB 2 5 8 L 72 JL R &7
EOFEM TR RIS D,

LI EOFEAE - HFZEDI1EHC, GS-SKB-1 = 7 0 H
%9 500m o> & L1 A BBV OFINT ISV T, TR
ENEHT S L LT, IR (AR O LT
JE) ONEEZFOTSHRICHERE S¥-RERH 5 (1H
£, 1995). BHAOMERIZTE RN o728, b L
ENBEHT B0 THIUE, F O HOTERNT FARIFEIL O
Wrig N HEST 5 Z &I/ 5 2%, GS-SKB-1 =27 & GS-
FGB-1 =27 & OBfRSC, 4 « (LD (2016) DR SEHE
BYEET — 2 BI13F D X O RMBIIHEE TE /20,
(3) BHEMBEKRBER~ELHH2E (ELNEK
HED ) (HERTHER C M)

AL, LBCRVEHIE (18544 12 H 23 H ) O
AU E SN D EMEL (KA, 1920 ; 3 HEF,
1977 ; P IFHE KB ) oA d o #ilk <, Gk -
WA (2016) 12 & 2 K GHEMERE & AR - KEF (2016)
OR—=V U TRENEBSN TS, £72, ALLHEE
BoMNERHEDEE DL L LT, &L (1986)
EMEEIE (198) I L DR —V » 7 EEDIE D, R
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NFRERTH D0 E LIS 2 R_ 8 B s L
JIGROR—D 7 E&RNd 5 (1HA, 1995; T,
1996b). HMUEWrEX C D 5 &, ARHgkoOWrmix, Eie
ORI SEER L TN D.

rHE - 1L A (2016) 1F, TR 1L o> 4k S 2 R
T 5 K DK HRRAE (FIK2 IR ) % EhE L,
CMP1120 2 O CMP1240 {30 2 2 Bt DK R 1 i
OFTH (EAEEROWE L HE) 2R, 202,
ik, THIEHIE L OB & PR O EICSH T2 5.

£ - KB (2016) 1, il ECHLER (Lo < BT
R—1V o 7P (GS-FIG-1)( JE 50 ~ 100m : £L &k
5 14.68m) & FhE L T\ 5. GS-FIG-1 =2 7 1%, HE
75.23m (FEEK —60m) ZEIZ S vD. BT 910
~ 80mm F2£ & O H ~ KRR (F K 100 ~ 150mm) D
WESBN 720, EERIEEEOEE 752 ~ 71.0m 121X
£ 20cm Z i 2, e KREBEK 60cm D2 (LA~ L EE
WEBENGEND. —Ji, FEIIMLO 25T 05~
40mm FEE O WS FIR T, B 89.20 ~ 89.10m 1T
OREW R 235 1%, > 53,910 yBP (A&7 —/L T 7 k) D
PCHERMNELNRTWS. BREIXTHE RS b,
Wi - Fr— b« BA - ZIE - LA - BCE - T9
a2 E B0, MBS HEEN S ORI
DEEENTHS. 728, GS-FIG-1 =27 O FH O
e, FREERCE  BBIZEZIC M LN &
N5, EMEHH (LP) EHEE L QWD (HER mX C
Z).

F 72, GS-FIG-1 =27 ®»ILALPEH) 300m @ No.87 =27
(BT, 1986) TiE, THEEA 60m (FFmHA -43m) £C
EWEE, FNUTIXTHESREOSHZ ISR (&K
WEOBRRALEE) BBEDOLR, TIhDEICKH
500m P8 5 I ITE L ILaE B R ICE 3 5 iR T
WS fE(ES 5. F7-, GS-FIG-1 OFFHKI 500m D7 JH
B (REE 120m)(INAEIE D, 1981) Ti, R 60m (1
B -47Tm) £ IR (FhEEE ), 1RE 60 ~ 120m
MK L (AR LA I s b)) BT 25 (A
JR - KR (2016) D 14 (A,

Ak (2) & L)1 0 > GS-FGB-1 =1 7 T 151
~ 145m (=@ 147 ~ 141m) I AF T AL IE - X
HRAEEE LY BAriz, GS-FIG-1 = 7 o dbdb ##9 3km
OFEMRMOR—Y > 7 (iR (4) DA No3 =27)
( FIINE D, 1996b, ¢) TIXHEE 127m (FE &4 -101m)
DIRIZ A3 2 i E LIEiHERE Y L v B2, wWiE
BT 5. Znlzxt L, AKX O GS-FIG-1 27 T
VEREE 71 mAHE (FEEK -56m), TH29 % No.87 =27
TITTREH 60m (FE 540 -43m), 3 BB Tl s
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T DN HEE S D S T O AR TR D STV
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B GS-FGB-1 22 712\ T, “"CHEMRDMNE % FHE L
TWa., ThicHk-S< &, MICHEETER (57,000
ERT) LB OHEREY O JE S1%, GS-SKB-1 =17 Tl 40
~50mliE &, GS-FGB-1 = 7 TIH 20 mAlith L HEE SN
LM o B () OWBELEOm a T To
P ~DEE N FEA TN D 4.12Q2) R ; H6X).
LML, WMar7or—42z2R5R0, WiEceE ik
WERERCTE LIERM AN L T D X 51X
B2 720,

e X5z, BURTI, &) R R 80
T, W 7 D B AL S 185> T ~MEE) L
TWAZEERTHENRT —Z i3, &3)IEIR
T, EEKHORRBAER SN TS0,
KBNS 7 L 0 ARSI 23 & < 72> TV % AlHE
PEY 3 D03, WRIAVEERIHO A LR 8 LIS ol E A3
TFTEL, HXICITE SRR 5 3 & 7 R LD
L CWwWaaEtbbo B2 bND. 4%, Bt
JIER AR S LT, Dk d RisLdsniEz >
WANEHSNCT ARERSS.
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PUF, AWl fE & O L g ok 7z, sl
% J 0N D FE F FEMC 82T 2 A B R EIC DWW T
FLik 5. T b OMERE L RS OIE, BEHRD
FRE SIVT D28, P OV L BB A9 % iR
JE, HWAKILEHE B BHBICLRELTND EEX
5.

Zh B H oMU RS, (1) dbdbE —FIRIE S5
OVl (FLWrE, Mk ) K ONR D7 1A o #E h
3 (AR R ) &, Q) W HOMEETH D
SEEAKWE, KOVE L)IEWV OB TR, All~2)
Wi, KAWIER EOEETRESNDHR D LI~
DOIROER & =3 A EIC 0 Sihvd (2 K).
D 1%, M RDE, 2 T (1982) o#E D X
21Z, FHRBICEAT AR LCEEO AL H — R
[ OENRSe, /R I rE EC A3 2 s R o B
T — PR G AR, 60 ~ 80° RIMEAB DM &, W<
OGO EBLEZ SNDN, &fE L CidmEil
FaOANL~Z ) ifE 7 & & Rkkic, St — &
P U 0 D JEREI 1 CIE R S Lo RS CH 5 .
) 1F, A5 < Mk 72 B AL EREIG S8 & O L CE
SN ERE T, BV o R RS R O



RRIGIEAS - KEFEF5 - LR

Wit a2 B S TWhWba s, ELJIRTOWEREICL D
ERL IR EEZONDZ 0D, B HBHERE
BOPEFIZ LEICER S L e s h b, 5
7 iR T — X IR STV W, R, 2
Ly, PV P ek <0, B RS (R 0% 2 1E)
DO TFHE EETRAICEIEDNRBD S, 30 ~ 60° K
FEY OREEF N - HEEINTEY ( FJINE
7y, 1993), (2) OB A & Mk 7 Bl EE) & RS
IR T REBEEE OGNS, £, B H)INR
WO i BE O BRI XN LR & R W g 23t L C
BY, BL)INOMEE R T, M—EWEEHES
NTNDREWEOFEERB & OB G RN LEEN
2. F AL
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LRI, 4% - K& (1933) LUUKER (1938) (2
X o T, BRTEKXEE TS O THEB Sz,
HIRE & A LS E A BT 2 IR o rg AL 5 i
FED WG CThd D, Tte E W V7 A v &
for L (Bl DR AR5 0 M R ot SR AR, 1996 ;5 17 - Rt
2016), k& LTE &1 3.5km Ll EiIC k5. H%iko
X o, MR EITIEETE & L COBMRED b,
TR &N D (R - T, 2016). HEIZES
FF~IEBER N T 7 NOLAIAREE TN #5725 FTHENE
DEN (FEE 5, 2016). b ~DEREERIZE L Tl
- T (1982) CTiriEmEFE%K O AL iE%k 100m TYH
BT D EanDd., £, 1854 - Y (1981) 1F, #HEF
MBI E AL A~E N D & LTV D (KT
IITFEARMESE 2 & L CTHER).

(1) EEFME GEBEN C M)

TSP T, B A o EE 2% 70 ~ 90° HT
R 2R T E CH D (K, 1938 ; &1 - T,
1982; 48, 1991 ; &l W AR M s= e SRR, 1996 72 &0).
WEE Al EEE LT L, AT Lok
TN BT SR AT T 200 ~ 300m VL b EHEE &
L. AL A~EMANEL e, BibO XS, IO
TR 7PV TR & < R B ATREES B . T UK
ICOWTIIRATH 5. £, [EAIFD (1981) (3%
EFITE O E OB L B T > Cnb & L
T, ZBAHIZEORREMER EE LTV A, Ei ki
BRI SRR (1996) (X TR F LIS D PALE
FEHEREY) OB ol (A5 80 ~ 90m) %21 ¥ T
WEHIB LTV D, RS D, B RRE R R R
AR (1996) & [AIfE, 2N A2 G 2 TV W & LTV 5.
(2) BEBE (WEWmX B 2M1)

TEAIED (1981) 1%, IR O BE FWEIE R C
FEHE S AV TN [H RS 0 5 3R Jm e e ) 1 T
HHINC L D2 EEFWE 2B AT KS-1 =27 (FLEHE
K6~ Tm, FLEMEER -18m) & KS-2 =27 (fLiEtZ
&6~ Tm, FLEIES -100m) Z#E L, WEB O L
& B ORSIRK R OB RRE OfE S B VIEWV AR
W2 LD, EEIFEIEIC KD MREEOLMITERD S
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NRNELTWA, 2B, KS-2 27 FROES -100m
FC, WE, BERLYWE, L NENLRY, FHil
KIEHEEZ LN BHRITFED DA THRWY. £z
i -33m & -36m DEMIR C Vi~ v hans, %
FLE I 9,610£269yBP, 10,610+£330yBP @ “C KAl IE 4
Rp3EsERTWD.

FR W AR TS S B T SRR (1996) 1%, EHE FWr T R
B & RErT B T RE R IOV (TE K XTI~ TR )
TERBEKGHEMBREZFM L, Kimmoili sy
12 110 ~ 150m |F EHfER 72 2 5 D FAMFE R O W7 8 % #E
EL, WEEE SRS O LI S AN b
W L, £, 2o®EICEWT, WigE T (M
=K -40m DL ) O AR T /K 72 SO i S HEE S
B XM A A2 LSS, O AL AR BA M 72 5 A%
R S 5 XM 2R & e L, RS
OHEEWTE R (K] 3-2-43) 2T 5. LavL, BHE
WZRfE T 2 ORI ER AR E E 13 E 212 < <, R
OE o, WEEEDOKS2a7ThH, 27 FRO
2 -100m 1T F THRBKILEEE E & 2 S 5 BRI
RO HITWRW, £/, RO 5 4o 1 25
SUX(KRREIEDY, 2016b) 205 4, kIl idarss LT
it 5 b00, HHEERENWE Rk EEITNTm
LTWARVEBRNTRETH D, Z D7, HEFWE
A3 O MU WX B 1%, BARE TR SO A HEE &
No5XMEE  MELBEOZ P HEOREFREY, T0r
DO ARBAME 2 S 03 R H S 5 K & & O HE o5k
HEEFE E U TR L THIW TV 5.

R L1 (2016) &, HRf BRI R et SRR (1996)
&R UALIE T, SO ERRREA (FIKD JU0RR ) & 3506 L
TWa. LT, RFEOKFHOBEWVENERD, #
& S TR AT T T U S O s S MR s Rk A
LT\ D &, el U RS0 2 ok SRR (1996) & [Rl R
DFERIRZEAT > TN D, 70E3, i bR i Hh 58 o SR
(1996) & {FFE - 1L (2016) D 2 520D ST DBV E
IR LTV DA, HERK T, KON LY
AL LT 5 F 2 EWiE & L gl S Twn
%.

(3) EEEES (MEEmX A 281)

e ] VR A TS 00 ML et SRR (1996) 1 g = i D ¥ L
Tk A 2L L, C-D AR TIIWIE L LT, BIE
WCRBWTIEEEdR & LC, EEFME O/ TIEER %R
BDTWDEH, TNLUFEICER LW EHEE L T 5.

Ve« FFF (2016) &, Ff BEARES ST H R SRR (1996)
ERERICHE L P ER A & 0 L, 704 J OY 705 JIHRIC
BV CEREFWTE O T IEEICHE 278, EHETF
TG &g LT 2. EBESF b 1L v I P o 45
th& UCEld B, S &I mm o 2 AL 7 1% S0msec
(37.5m) IZEEL, BRI S EEABESLHITRD.
Z D EAE IS O LN RIE, TR0 )0
TR ALz, & L)IHEE A KTV B@.1.2 (1) /)
B OFHIRIETE L0 b RE W, F, BRI



e VR B A R OV M oD 5 055y 0 1 HVET R BRI R I

b, EEFHWEICLS ETEMOEENRD BN
AKWrkg o B (TR TrREEMA & D R~ 1km F2
BIBL TV D, B ERESF IR E 34 2km /5 0 7

L— MERTERRIC I =T 5 AR 0L T IEE SIS
DAREMEREVE & D.

AHVE XK G, ik - TR (2016) I2HEVy, TR 2y
DR E D2 a1EWE & LR L. £z, H
B A O IR AT T - SRS (2016) @
704 JIRRIZ S X AR L 7.

472 #REMN MWEWEX A, B ZH)

T I T e T P, % R TR K X A IR A T D i I
Bl ET DAL oI R (K, 1938; &1L T,
1982) T, & LB AMISE 7 v — 7 (1982) 1T &
5. 77 oY LR E RS, BE ciaERde
P —F AR T 10 ~ 40° b HAEAN, 763 CidEsade
—RIPE AR T 10 ~ 30° AL ICfEAN T 5. Reliick
WT, RERINEBETHLINE I NIRHATHS.

FIRAERNT, BT O AR RIEMN R E T 5 RS
WEIHERT 5 2 & DY, BRI ES S HLEE X SRR (1996),
HEEIED (1997), 2Rk - ik (2016) 12 K 2 B
BENOHERIN TS, FWEEFIED (1997) 1%, FRICHIR
MLy & REA TV S, FHER 1T = OB B AR O FE
BT D KoL, MR (H D \WVIXERH)
LSO TFroMENgEZ T2 (BHIE, 1997 ; ik -
FEHE, 2016). FEEFIE A (1997) 1%, BEHMOEEITT
PIFERE L, BOICRBERRBDOOLND Z LD, #f
REEE &R0 OB & X BERBERE TR T & L.
7277 L, MUREERE R O PR O BRI X, AL s (T
) O E BT D ATREMESS,  fh iR F iy oo
W FEREE OB O W fE AR L TW A RIREMEDN & 5
(1 - 5k, 2016).
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FEIFIED (1997) 1%, AP R L BEFWE OIZIEH
M2, 20m BL EOEZEDED D, HAIFELOIL
bW —rErE R T M OWE 2 FERR L, R &L
TWA. Lk - F5H (2016) T, 704 J U8 705 BIHRIC
BWT, EH#HILER % 25msec (18.75m) FRZE A7 & &
LA —FEE T EICED D MEAHR STV, &
& 1.5km LA B oo HER O E T, FEEMEE & IR
BTV A. F£7z, Frim B E R HRER (1996) T
X, WEMETBIIREAL o maE e L OREN T WY
%.

AHER T, - ik (2016) OFEFRIZHEY, il
T DL TR L TWA. i EER ok ©
1, ZOWEOEKHIHERE TE TR,

4.7.4 hLBRE (BRI D 20R)

LT IE KRR (1938) IC Lo Thisk snr, Bt
TIRGAAEF O L & T[] T K X E B N L D AH 12 5%
ETHEI3S5km UL LOWE T, WEEIcE  HE
A NEEERNET S, dbdb i — IR PE £ T 40
~ 90° HMEAL, I BIMAR 2R T HEIE T, Wi
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HoTE BEIZITIESHRARNREEL TN D (K
B, 1938 ; #2110« F)I, 1982 ; H[if] IR #8550 Hh 3% ) R
AR, 1996). 7ad, BEIEEARETIE 70— (1982) X
42 (1991) CTlE, FARRDHIT OFER 450m L DR T,
A MMEAL N4O°E, 70°W O Wi & M@ L, Lk
ZIEWE &> TV B S, AMER TIE, RSk
PEVITTE & LTl D .

LT TS TR A AR S (1991) TUE, fESREE T (~
), IHEE C OERTE L SNDH, AW Iy
IO & R EHERE Y (ARSI AL B I HERE Y 2 OV
WHERE AR ) ICENM A B2 TWARWE SRS (F
o] UL A 0 M e SR AR, 1996). S &1, AR
BOHBROALRNTZD AR TS DA, KALTEH
(B R 450m) 048 FL L PE ] (2K 570m) D00 TE
EEOH D EEMICE ) HEN AR L T ERET
L&, ZREIK 100m, £220m O AN ESHEE
éhéi}*@t]f’f
4.7.5 FEHKEE

SEWEKWTRE L, AL - T (1982) B QUSRI 725 RH AT
e N—7 (1982) C, MR EEOILES, JEibodumo
AR HE (B2 1L - T, 1982) DFERICHET 5
FMOF &K 2km DOIEKTE & ER - msh STz b DT
HDHN, FTOHMICE Y, AHEX Ik E TR
L7z

Z OMRBHEHN A 5D v b PR e b, K
B (1938), AT (1955), ALREH (1972) IZL - C, ¥R
e Ot ok 2 /54 A L Wa A 5 B |
B T SN T2, ZAUTR L, - T)I(1982)
W, SETE KT O BN Ay A 9 D R R 1A 2 L
MICHEEN DB CTH D LB 2, BHEICKBT 5 EEK
Wr g oW (A& AR N86°E,46°8) 206, Fid KT
JE & FEB O TEWE & % 2 72, [FRRIS, BRITBIARF
GETN—7(1982) T, MELOIEWEE Sk, L
ML, 331 Tilk~7= X 91z, KUK ORIz IS <
L, REHERH O HE S oM OE ) HE TE SR T
JBYETH D7, FIE/KWTE L IR O Wik E <5
Z e D, EIEKETRE O T AN BT AR
~ M B[] C 20 ~ 60m, SEIE AT CIEH LT E O 52
BHEEIZANDIHLELNH D28, 150m L ED ETE
MNENMEEIND.

728, VEHKEE TR TR O BHE R R 0O 1
TENWE &9 50, WA ORBBRITARHTHS. KEF
M TR fx & BRI, ZNE BRI E & i) K
EARELTEBY, REHEHE, K (1938) 2 4EfH L
X ocEEEAE B DD, AKETE O R
WS ESE RS ) B oML E B b b0, Th
Wi o Al REME 2 7R3 X 9 7 B EhHIE 2 7o R RR
gh&bﬁ:':f
4.7.6 MF)IMFE

MFE) W CIrFe) 1, #E AL o B K o
Wiz, M ORMNCFEET S AL — B r v 7 m o



FRIRFIEAD -

ES 1L.5km UL EOBEMBEEOWIE CH L. WZLo
Vi (55 41K A 13) 12T, A fEA N20° E 36°E
OWIEBIED R T &, EIEOF 2 B IEsiE (N14°
E ,80°E) L 72> T4, WimJIWE ok 57 i & 1T e
FRHERE B DN TIE-> &0 Lan, HELoT
PR OE ENAKE PRl 2 HE ) St mic 4
R DU ~IEOND RIHEMED N B A . ML) KT o 3K
400m O IHTEFIC AT 58/ g2k L7 ib g
HREMLT A L, K 180m UL EOBMIFEE D E AN
BENHEEIND. FIEKEE & oS BERIIAHTH
4. 733, MEE)NEEOR 0.5 ~ 1km 5D E Lifik
BOSRBHXICH, FGMOERIEEOR S 1km 2L E
OHEEWIE N RS S, ME)IE & = oWrlg o,
KO- OWiEOBEANCE ) mIEN o S <o

4.7.7 %%mzo%%
BrhElidbREoRAOILEREE T, 2 00K E
BIHEMAE CHERTE 2. BRI b o1E, EmE
£ N28°W, 75°E, g 20cm DR 2 £F o qRIFEE o
Wil E T, B HE AT EE (LA ) 28
W5, E72, BABEEOGOIE, EMMEE N36°W,
84°W O PRI B L D Witk g ¢, Ak LA EO L LA
Mk U o kUblE (ko —RHEREm 2 ) &, B
JHBOHN IV NE LB O BENET S, o
Wi & iG W C & R3S STV,

ek, SRAKHUEKIZIE, A1 - T (1982) 12 LV SRk
Wl & g S NLrE &) 2 A6 v — m 5 1 Ol
BRFBELTND EHEIN TR, 4E, Z0O7%F
EIIMEER TE o T,

4.8 XFILUh R UERILMICHKET St EHEE
W ~ A LW e LA 0> R 7 Ll e OV R 1L i
AT B E LI BRE O MU AEE 1L, (1) PP i
e & 15 W AR T IR AT AR S 7 b s — PR v
[0 DFE IS, (2) I AL e ~ e it 12 )
R S AL T o s, (3) BT~ T
BT AR LS T 1 & AL 7= B AR D7 1 o0 3 I JE B L R &

5. () K@) i, EhEh, fAE (1958) o HFE N
ek K O AL B 72 D

WAL — R PE T o A, LR T
A (LbNE~FIEE R L) OHERERE, ] o itoR
(12Ma ) 2> B HIHET R o & LI ERE T o Mg
BRICTERL S - i ss <, I TIE, L i)
AR, 1958) O EEITRL (FAH - KEF, 1955) 7a X
ciRFESND. T EINE L, B USRI o,
HCIXRIG R OWETENFEO s . AHMEXN T
KA r mWEFICHBNT, LbNEROE L= W*
2 CEBNFETFZE 7 v —7F, 1976) R E#H 7 E Rt
(A HEIZD, 1990) BIET 5.

mAL oS, B E)IEEE L (AT
WA, NN, INEZ L) ORERERELIE,
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KEHETS - Ve 2

BB 0 DRSO S e b~
AbALVE — FE BT ) O FE h S T, R HU T S
WY O m AL (FAH, 1958) TRFEIND. ARHE XN
TiE, RLHoR IR (48, 1987) K OALM
A CAEIED, 1990), FEIITTIROE £ HEE
T2 IREE (FAE, 1961), K& LR B4 O
FRME AL (LA E, BENEEAREIGE 70—, 1981),
B )| s ~ /NI R o /T NS &L (k210 - T,
1982 ; AHIVEL X CId/ MR NTE #} 2 /NI NS R & FEFR )
K OVNATN TR (HTFR ) 72 EOFERRO LD,

7ok, AN TAEHT/INATNAE S RO %% 100m ~ 1km
1 EH A, A ETED D AGCIFI AT E TR L
LR & 55km i oAt mAEE cH L. HY
BUIHET 2 TR OB A AT, R e o ¥ dk i &
FERICALIZRERC N T T v d D R E R . 7 SEIRE)
AT SE 7»~7a%n@?@%ﬁﬂ@%%ﬂ“ »
7250, bEIZIEDO S D EEy & ARmEHT R 72 2 m s
EEZLNDTD, BIFRE Lz, F7z, &35 K3F (1995)
T, AR O AL 2 SLfE A & ik LT
205, /MR R E O B oAk A 5 2, Al
B TI/NIIN AR E PERRT 5.

FAAES ) (AR — R VE ~ ALV —F ) O RED
FEARIEE RN IR LA & B X B, —ENIE
Wi & L THIEEI L CWD EBXHNTWD. RHE
XN TIE, ALEEEOE)IHE (4.4 L4551

DIED>, FTRreOWERFED b, i - il (2014)
THEREINLTWD Lo, mMibimokEitis )
HDMEW&H%®ﬁE%%% — TR & LT
WEILCWD 20, Tk CiElE @i s
WETBIZBI LT, £ EEMEORGTDS LB 22 W8 T
H5.

AL 1) O 4 b A L AL ) o G I R L B PR A
BWE IR A 20, BEElE (KER, 1955) & &Rt
OBMRZe &, BURLO K X 72 AR i E X r AL 7 1 o
WrERtizu o nTnd Z L. Bz, ALl
PN FE T D r AL M OB AN, #ik oS Tk
Bl viion, ZNEEROCORAERE T, [
BIOHEDOH)E)WifE & B PR Icfe <o L
TWa EHEEENS. £72, AR b
B EWrE IO ST A. =L, s lumEhE, AR

WZfED RoA TagtEHEES D,

ks, BT ENS, FORFETH D/
WD TR/ NI A8 & T LR SR (AR o /i
ﬂWE)%@HE&LT%EéﬂtMWﬁE(Pm-
T, 1982) 122UV THE, %2 (1991), &3 - KEF (1995)
R EICRE, W IRIR B D DT IR 2R H S
PED DRIEARIICITIEAGRBRTH D Sl L, RHEX
TIEMIE & LT e o 7z,

PUF, mALimosiEiglc onw o, ERI
R
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A VTP (1955) O Ml LIk D, BLEMHO}:
b, bR, MR, NEMB, NEFFICED
EX 18km U LoREAIKEOWKIETH D, 72771
Ab S O WAL OB EICB LT, MR T
BT — AN, AME X I EREE &
LTARLTWS., F7, PR REEERiEh
HERE PV B RIS B DTV A0, RS IRER &
HEEE 72 N HERS Y, Z)IES & EHEaT o
BERMTICEENEE SN D, AW, Z)IWE~
AL Abss T, 5 W8 o 1.5km ~ 2.5km A
A U CHET 20, WEMBAUTOWE b A
M % RPN 2L S8 5 &I 2 S DOWE Iz 43I 5.
B T Wi 2 Bt A TR TR A B ~ il E ( k
B ACHTRE R~ TR ) 23, PN L b B~ ST
J& (T s~ IR ) oA L, WiE
ORI BN BHE T O FEHER & 72 D HIE 3 7T IE
ICRBLAZ LI TERVD, EAEEDOESZE
2D & BARE km (Z R SV OB HEE S D,
KAE (1961) TiE, ZOENE%E LR 1T TRRENM
45 ~55km & REL - T\ 5. ERIEEEHIE,
A I 8 OYERE LA (RTEIEERT LIRS ) L HEE S D.
728, FFEFIEDN (2013a), (FAEEIEA (2013), GHRRIZH
(2014) 1X, K=k, Z)UWE, % FWE, RAEkE
%Gy Lo Mk 2 BVE I RRT 9~ 5, & R O W A~k
F1) — A SRR T PR R A A R LT\ D,
O TIE, EAE A X b g s A
REH S 5 7= %, Multi-Dip Reflection Surface 1L 1%
ORSHEWmE A v b L, O LI NEST T
74—l L D HREREEE A=A LK (72720,
TRERIZET D ILIET — 2 N = D [E— 3 A 22 [F
—BEMEIC IS LTV D EARE ) 1IN T, KBm
RIEEEORM TN TS, £LT, TORELL
T, B RWEE, BRORERETE & I VEER O R
BLHEL TS, F7-, HFTIIH FHE Lagmnc
wLIEHR B oA TE, TERANCERER (K
WEoWEE, SRKLEE B BE) BamT5
Zlnn, EWEN DG A~OERNEZ Y, 0
KinEIX EW I L 2B MEEZ LEbD Lo Tidkn
LLTWD., 2L, kX, BTHEO HE
AL b ~NE~FitlkE, T™ERATEaEER L, &
OB S BN BTV E b km It kS Z
D=, RNWETIE, ¥ TEREIE, EWESYEEIC
KEELT=b D Tix7e <, &5 E)-ALEEIc It
WD WilE & L O LIS L HBT L TV S
4.8.2 BHIEERE

B AW 1L, BAERTEE 2 SRR R I E D
£ &40 24km UL E o R~ AL v — B 5 A o Wi fE T,
W 44 1IN (1958, 1961) DB FEfl 12 K 5. PEEAL
40 ~ 50° OWiKrE T, 4km LLEOEMENPHEE SN T
WA (K1 - s, 2014). FREWTEICE, AT
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BOBDJEITCTH EN Y OEMHIENRRD BN D Z &
NG, JEWETE E S TWD (KERIED, 2013 ; HER
A SEHEEAT BT A Z RS, 2015 28, 2055
AL, EWTE & L C OB W E ORI (756
I HF~+5) NEEND. AHI N OVE D Hk O r
Mmoo EEL, b E L)EREZ RS
Wi iy - CRET D, FR~+EHkcomd 5
Ut~ K OB S 13 AL 7 — F 37 1) o ey b & o Ak
WHIEICH= Y, AbAbvh — R A M, 30 ~ 80° 7§
FAVEREAL 2o L, VEALYE — BUR HO5 [0 OTE T8 O HEE
A EIERIR L, B LIEHOBEFT — % b idlE
ELTCOFEITIERTE R, 20D, HF~+5
MOHIERE L, BIROHMER TIlE, FEAHEE, ff
EHEE OJEMTE & L TRRL TS,

4.8.3 1RARMTRE .

Wi 4 1A (1961) OARAERE Fic X 2. FEHNT OR
BT DAE /AR, TTIRKRSE, JTiRHPR, IS H
i 1795 K KR U 2 2 & &4 12km 0 ALAL P — Fg e R
70O VEAER O Wi T, ARHIER 2132 O R HE 3 TR
oD, RIETE FEE #9250, Wiz ORI
RATH 5.

PE{EAL 35 ~ 50° D WrE <, WrlE o BN X 7R E (K
WSO HIENR ), NI S (ARG O R e )
KO X S A g ( iR & RIRE ) 235 L,
Wi o PEARNZ S8 PR EALOHB R AT D 2 & e
5, BT L, EWETHS. Lo, WrEdfiloH
JENENLT AIE CHEEICEIE L, WS RO
S Y, Z OHUROBEE 2R E & RIER O MR A
FoTnwaZ i, WEOEMAFEMICKT LTI D
ERoilrETH L E IS (I A H, 2014).
ZHITH L, 4.8.1 TRARZ LIS, FFEIED (2013a),
FHERIE D (2013), FERIED> (2014) 1%, ARABMIE I T
MEXEZRAT L 0 EERI o IEWTE <, LA (WTE ERD)
OHFEN TFHRAOHBL O F LN L EEANTHD
ELTWA.

I - FAH (2014) TRENTEHER A RAHRY, R
REIWTIE o0 T AR (SR WX I OISR AL o
WA AL, Wi I EATICHET 2 (ha gt
IIAREEWIBIC L 2 RLAa Faflo Lo lIcihx, EWE
WCEDERO L D IIEHZ . WK, HRAERTE O
I, W o TR R 2 DS & AT 722 1E K
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Active reverse fault (Identity and existence certain, location accurate)
Triangles denote upthrown side of reverse fault.

S (FFERESE, PZIURIEIERE) = f 30 okl z = 3.
Active reverse fault (Identity and existence certain, location approximate)
Triangles denote upthrown side of reverse fault.
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Active normal fault (Idenu:f' and existence certain, location accurate)
Ticks denote downthrown side.
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Active fault (Identity and existence questionable, location accurate)

Existence of geological fault is certain, but activities as active fault is uncertain.
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Active fault (Identity and existence certain, location inferred)
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TR (FPAERESS, DTIUERE)
/ Reverse fault (Identity and existence
certain, location accurate)

Wik (FRAEmES, D7 IFERE)
/ Fault (Identity and existence certain,
location accurate)
~ Wi (EAERESE, i ERE)

. Fault (Identity and existence certain,
- location approximate)

Wil (FREERETE, BritREE) 5
Fault (Identity am?j )exlstence certain,

location conceale

e W CFEEARMEE, friideE)
A Fault (Identity and existence
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geological column
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Holocene sediments

P B OIS B PR OV M A e
Middle and lower terrace deposits and
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Fig.4. (A) Geological map, (B) geological columns and correlation of volcanic ash layers in the Kanbara Formation,
Iwabuchi Volcanic Rocks, and Saginota Formation.
Added to and modified from Yamazaki et al.(1992). For locality, see Fig. 4(A).
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Fig.6 Geological columns and "*C ages of Cores GS-SKB-1(right bank) and GS-FGB-1 (left bank) at the Fuji River mouth.
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and Technology (2016). For localities, refer to the geological map and Fig. 5.
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Fig.7 Outcrop of the Gendai Fault
See G-1 in the geological map for the location.
The arrows indicate the position of the fault. Measure, for scale, is approximately 1 m long.

Hc: Conglomerate beds of the Hamaishidake Formation, tl: Lower terrace deposits (c: gravel layer, s: silt layer).
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