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R0, g (1962) DUFRIEOHIZEIC & - T, BB IEHHERICNES ISR METH 2 Z EBH L2
LY, WIREHIEHELZRWE3RENL R b0 L LTHERINE.

IEIED (1956) LSMC Y, AHETFXSE B & LI HEREITmZ LR TIThbiien, 2
W MR (1957) TIEINLE, VERE - T (1960) TIXHIRBRE (B - B - R - REE), RIUE
72(1962) L KER T2 (1964) TIL i g e CRIBY - =Fnfg), AU - FJ5(1964) - 757 (1966) - 527 (1971)
TIHEBNRAEOLFMAMER S, HEL IR —Shknoizc?. Lavb, ZhbiAHgh AT
LBRFBERITIEE A EARWT, KILKEOSM bR TICE EE o,

1960 DV EDN D, KK EMIC L72HERThN S X 512720, REITHE R OR
MEEBREOBRNBIA LR TE 2.

SREJI (1971) IFEZ AL (ECmEihi—a) OBT - MiEaP oL, Bk - ML LA
MO ERTTRGTOEBEIZNT THMAT2EE LTEHERE» O o E AW L LT—HEL, 4
BITRGFORBIIRBICR LT, MEELBIIHMAT L0 GURERE VEHOME) 2HFiEREE L
Ttz —J5, & (1971b) 1%, KA (1971) OFREHIIZ AT 5 KILKBIZ DWW TE AL
HIBFFEZ ATV, LoD HiLlsl oD HGAEE R (C B £ 2 K ILKSE &b be L7z,

BUEFN (1975a) 1%, HMZLERICOMT DB A HIREREE L, TA»OE-DEE S5 8T

5) ik - ITHE (1960) ZFRE, Z ZIZFIZE L7 b O3 RH A RIS & A TUH AR,
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BE, WRTEN B S MRE RO LRI L. 2 LT, KIWREOXN b, & 0)I2E
ESRfI (1971) OFEMIROMIE, ALREIIZIEHYTEZE2HLNI L. ZDO%, MAK-
NOUCHI (1980) (L# iR mHiskDfER - &2k ~, I (1976), MAKINOUCHI (1979) (E4!
2B A ol & Lo MV E & BN O A BB £ CoE R AR L-. IS, BEFNIED
(1983) ICL>T7 4 var b7y 7ERNEICES S ERFHBRPMA b
{EAIZOWTORFFRIEESN L D72 <, =R (1948) OREMILA OWEDIE), AT (1972) 23 -
WHEH T OREMIRZEE 2w T DT, BEEEORBBHICOWTETMNATWIRETHS. 7
B, SEIOREIZL > T, FHEICKBKLKENS, WObaOEREEZMNTMZ 52 LN TE .
%5 8 U ARKE I D Z 4L E TOMIEIC I T 2 HE I MER I O AL B 477, KILRE 78 72 AF 58
Mibhizolk, ®-® - QIR Ths. OHBITFAWY (B o, © - OHigkidrs 8 O
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I XD HE X ERHIR T H 5.

m. 2 #f =

A X ek 2 8% 1 B e SR R IR A 400m T, EITH - ¥t - SV FEORENS AR, MUk
WEKE - BETE - BB 2 fede. Bk KRB OXIC £ - C, BHERIZIRAI (1971) OFBRRAE
b, MBI (1975a) O LRBICHY T 2B ST D GEIRD. Lo LARE T, UTFO
HHIZk-oTHIBREEHERT 5. BN (1975a) 1%, WMAB LA TLREEXST28BE LT,
(W FBBITRD S, M HREI3AL & U DO UG 2 e 2 RIZE B R &, s+
DFEVRRLBND, (2) i L8 JE ORI, FFRE L= THI AL THIEL TV D, (3) A T JEA)E
ThHHH, MBS EREO S RRENR R L TS, JEZEFTnd. Lnl, EEL0
WHFEIC XA, (DA ERBIZIE, ELSMC b 320 LRI D OE % R 3 2 R B E S ek % 8 1E
HLdHY EI0R), LT LbmMBAEECHGETMAZIL L TWD LITHMIZE 2720, (2) A ~OH|
ViABTL S OfgHETHIEETE, BERGOIEEIME L TIHE W BWARZ2\, (3) 4 T2 & 3 fn
REIZHASTEEERBIEAEB LT LT, BHICREXSICRDETORE 2B iE2n. BLEo
MRS X, i)l (1971) OFBRABEBHERL UEATL I LICL, WEBEN (19752) OIMZR
JE A L RE, EIZZE O B 180m OB A FIERAB L T 5. Tbb, MEPEEIIHMT DR
JEREE TEOEE O 58 REE, FHOWRAEN O W iRBEEIIKST 5.

ARG O F R E L, Bt GEdPMEE) (X o TR UBEOHIE R Y I LIRS 58, W
MALMET (KIF# L4 HRE) (Ch T Codbdhd - Fm s T mo#hia [, D TRea e in
RHEEZBR L, 2L L COREOREENICm A > TRY IoMERBEH LTS (5 44 [NBH) .
—ARE AR, AP - FE AR TE - R ROT M, A TR - RTINS T 5. M8
FHIBMH 2P E, —ARICBEEUTTHS.

m. 3 & F

ARFHIR O H BRI L, PR D HRIE OREOIRKED O TH & EEICK NI TH L. D5
RoBHEDL, WHKIUKBO TAL5-26m OMICH LS. WIbRiL - v b - WEORENLRD
2, TEMFHRE A R <RI, BRI R IE OB LIDEEN S EN D K92 s. TE - B
&b, BEOHEME LTRUBETHRDS L, XVALRMOINHERITHKLE 25, £, HREIE
AEHP DT RIEN S DR L. FEE OB RAEE IR ST, FEIEARRIE O LR & B TE R o
JEIRVY CROAMT BCES & & ieh - mE) (o, BEREh - JEECIRS i L TnDd (BB 101D .

EEE TR O, VR - JTRE (1960) ORI & LEFEOSAMIITIE T D, M HOK
By & T OMAR D B TR ANITIZE 2 Mk o IR 1Y, Eficy22. £z, THL LMoiERo
JEHEL, RAUIED (1960) DJRIRICRIA & FERMOBEROBUELIZIT KL, BHLRIMMETS. &
(2, ZOBEROREEL, SARIE (1984) OKRM)IREOTEIEE & EEBE & OSBRI HITIE BT
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5.
WIEREOBHET L OMBEARK, KOHBEARMERARIE, FRE L TRBEERRBIIRL
7-.

T (Tv)

WIRRRE O TEIE, ARMIEHIKICKS N TEER 100m TH Y, TANOL/NA - KA - AiEKLIK
J& At

HRJEIZBEK cm-2m T, ST TIEIELAYBE 1m ICET 5. L L, FEHCREET
DH01, 1T A em- £ 10ecm &V, I BB G TEE - SRS ER ST XD RERERL
BYLHRS 5 L PO RS e TES GE 11K . FMREILR < WREH T - vV MEEER,
LI L5 BT CHRER - o MNa~Bikd 5.

MBSt — v N EITTEAREICHE D LSS, WS v b« fit~ & EHICHIR L 2 g o
o (EEH em-#10cm) (TR HET L. afli3k@ea <, BYbd 2 EHKBEIcRY, i, &
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BT DL ABT S BRAICRIMLIEREDO B VMR 24 < &1 GB11KD).

At SV MER, BRI oRE - Sv PR LT DR (BIE S m) O RICREET 58,
FNUC L T2 EHE CHESNHMOMEDIELZ R . I e A Lix, LA ~Mkikd 2
Mg D EIBIZIR O TN D, Bt - v MBIl ~S D ERE L Tl Y, @ity THIK
B -fkKE, B L THIKE-AF Y —7IREEZ BT 5. SIKEEZET 2 b DIEEC TN YA Xnb 7R
0, SR TEWVEREEZ TR, FREM D - v MEE, FARMIT T LR LIRSSV - SEATIER O
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FEIET DRI IEIC L, RIKEAD S DIZHAD ULRWEREEZ 7R, Eohicr r XRICH S
W E LTEREN DR - Sov M, A6 - BIRE TR ERSE &2 R T

WEIET L a— 2B T, WBMR KIS TERY, REBG - KEaEr 2T 5. Yy L TEGIC
B 212 EOREREET, BREHREM L IZEASEDLRRV. —RIC, FHITICHT T D08 0 53 ik
TOHLDORLVHKITHY, M- PEICET. ZEAEOWREMN LR LT, Bkt - v b
BEMEY. EE5m U TORAWEIEH VMK TR, Ml ~OBEEHENE. BER 10m 2#
TG E WIS ORE B A R TS DDA, — MRS FALIE EHURL CHIEE - R R OMA
ERSHEATOVD. THHWBIE OB EZHIVAATEY, F v RVOBIEE R IEEH S %S
KBESND. WRITITTATER - REEIA R RGEL, W PRSI, LI AT
MHET MRS 5. W ANEECHEE CIEAb RV LD S, WS CIERE 2V LD S OG22 775
(5510 X)) .

WL, MR CRAKILKIE & K ILKIE DO HIE E DREHEC BV THIEN LR DIEE R B D
EE, E2-3em L FOBUC Lo T SN TV D, ®%EIL, ZEAEWEOREREMEIZLS X - B
RICEENTND. BEROERITHEMEE - MEEOF v — F3ET (95% LI L), 1ZANTHFIEE - O §
ROE - HIRIID S DS % B EN TV 5.

AT T 200006, =K (1948) ICX-oTHESN TS, 2D HH, HLE80 ILmkE [hl
Iy XbEHRicH Y, BN (1975a) OHEXD L ¥ L CRAKILKE LY T TH 5. flih, H
R 8LITAEIDFRAEDRER, REKILKEOHE LI iET 2 2 A L. ek, AREOFHEIZL
D REKINKIE GRE LA D EEPER LT, b ~_7baz —fE L TE 2 RITRT. WTho
FERI DR b, KIBHIRCZ O JEA D B - (LA G e REA i 2 <, TICBBHTRA EERE 72T
RTHET 5.

8 (T)
VBB L HSCLEIT 300m B b, R T & MR LT, SRR HER DR - BFOREIR I i
WAV, UL EESE TR IS, U F OB AR T s, b b, (1) I BRSOz
BT B, () ENBIE T LIRS 2D, BB LELL 25, (3 WAL, Bl b ol
FELOREEALRONREL 725, () BHL LCHREGERS LD $< GENTHS.

KRB, T bt - 94 - i - G ih - FIm - BRATE L - SRR - BT -U - 90 - K
B -L2 - T L1 - KA ILRIE S E R T,

B 1 -0 S & MR LR £ C OB T, A cm- % 10cm 0 b 0 AVKIE, WA
BRiL-svhEEEbIcEkEN TS, LaL, SZEKLIKE XY EGLce s &, IREEIZHRE R
Fo S MBLEY, 1B A TR R DAL

JEIEA) 10m O HLBAOIE B, BARUKIE £ 0 O BEERS &, LHOREH - X
WG O | - feAs B ARG OB iR 5h 5. =6 OBEE, AFEEET 2km WS 5 b o
FRTHY, FHOMEEE LB ALLORS (B 12E). BEICEET 555 (5 13 H)
L, HLSAO H S ORISR D bt (8 10 MBH).
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21
BEIE, ST OO LREE B2, Tva— 2B~ R Y v 7 R EREOEIRO R R
BE OB/ 1-2m) 725, FZHGHAET « RAFH « BGEETH OB KILIKIE L 0 EAL O b JE)E 5m 2L
TOBENEIERENRTWD. L, WiRTOREEOHEIITTEEIIR o2y, R
i, KRR 8 O SLEFRIC 2V b OBEEE Mo TEENTY, BT L o R TR 4L ST E
LT (14, BT v — FAET, WECENE-105 %, WHE - WHEEEIKCETR - TERSETEA K
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% SOHmENTVD. F v — MIAEH - HEEOHEE - THT, REBICED bOFRy. HlCEIE, T
HRZLEENTH DD, BRI ILKIE OB 5409 5 OBSCHSE |+ TlE, 50% ML iz

. RCEITPEELU T CHBRRE L MEER L <, MBS AIEOMEN (55 lmm) 2ARLND
137, BEORMITER (B 1-3mm) AEHEEC WD, EREEEPCEEITHEMN B O PET, My
HIKE X B oME IR EEN, 108 % ICETLIZLEbH 5. WEIFMNEom#ER£<, b
WMOFHTRIBIETED.

m. 4 kK JE

m 4. 1 EH

A BEHI LR S 72 b D721 T 15 MO KILKIA S EN TS, TR G/IE (Ks) + KA
(Ot) - 4B (Ky) - &4 (Kb)- 54 (Hg) - JHA (Ib) - i ® (Sr)- W (Ok) - B L (Ys-L) -
Bz (Ys) - BiZHE -U (Ys-U) - 8% (Sc) - Kebi-L2 (Tn-L2) - Kehih-L1 (Tn-L1) - Kbt (Tn)
KIKIG T 5. 2D KPR O FEH M K QKUK DR, AR S ER RO &
LTmRLT.

KILKIE O T CHIB & L CRIC B2/ MR + KA + I8 - B - VA L« R - SR - Kbtk
WK%, WEE IR L Th 5. KIIKHOAT - #HA LICoWTIL, AR - KA - X -
B LR IB AN (19752) %, S « SRR « Pefi i - [ - BB LRIB IR U1 (1971) %,
Kib ok LR JE 1Z MAKINOUCHT (1980) Z s L, HEEE -L - #ZEA -U - X -L2 - X -1L1
IS L. 2l SAUI (1971 THEROATVNS X 51, [ - 7 - Mk KB R —
DKINRIETEH 5 DT, FHADKFCH— Li=. £, SR (1971) 0BG LR G 1A A LR
JE &, PARKILKEIETE KRS E, ZhZhA—0XIUKETHS. £ECRT, [AUXAILKET
boTh, KFFEMELYD &SRB B KILKE D 5 ASHREEA B L.

LI, 15 Mk IRIB & TSI Z#l LT o,

NS KILTE (Ks, %150  BCHIE M/ NSRRI/ MR AR OB (THil ) RKIiEHE
W) . RRIEEIC B O TR TSR E RS KIRIET, KRKILKIEO TR 20m IS ® b, R
T I & ) ORI N B IR 0 PSS T 5. B 1-2m &, HEBE ARG (X6
W2 343 B LK LRI S TR, AKIRBIE, 2502=y 1D (FErbD, @) IZKHT
x5,

2=y FORBE 5-10cm. HEABE - REEO L N A ROKILRTHS. 2=y hOL IS (5

S1-3em) THEEN, ZOBREIRMME R, SRk - EIHROBER 2K LAF T A (1-2mm)
L AamRakl (8 1-3mm) %< &t

6) kUKD EFHITEB AL THE ROCK-COLOR CHART COMMITTEE (1980) 2k % ROCK-COLOR CHART
ZA L7 (AARTERO S L1272 5 YEETH 15 NBHR) .

7 UTF, 2=y FeWI HFEEAWD. ZHEERIKT 2 2o XIKBIZBWT, HRAasERE (L &5te) [CXoTZED
BT L BRI HES T E Dy AT

8) MEKFLOLKIZL T, v MR HEWE LRV ERof@IK - BURO b D& Z SRR, @, FEWibiE L v ME, £k
i EREOBEREICIER S, ESIE 104 em 2832 LT,
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2=y FORBIE 1-2m. BIZEWCHBERICH L4007
=y’ (Fhhb, @-®-O-0) M TED.
Y7 a=y FNOREEN 25cm.  HRI—HBL~ORR L& B % 7R
L, BAR (FF 1mm) 2 ETWE -7 AEKIKTH
5.
Y7 a=y FO®EIEK 10cm. PATEBROREST DR -
M A ZOFEVKILIE TH 5.
H7a=y NOREEKN 1m. =AY 22— FEER - FATEERN
H 505006 - kLo 7 A KILIKTH 5.
BT 2=y FNOBEK 50cm. v b - ki EY 0 ARG EE
L, EACCTHIRBAICH TICBT 5 KILKTH 5.
YTz b ZEOFREARY &AL L2 O, @WFE
JRAea, HEIRE, ®WREG - BIKEG, WA ) -7 ©O[fm, K
B OIKE, HRO-BEEELRY, Fcy 7=y NOO&H
X, BETR< B
KBEMUKE (Ot, #5416 K) BEHITF BT RBOILDIE
ThomrE (FRE2AK, #H:a-8). & (1971b) ITL-T,
W3 2 KEAKWLKE CRiJll, 1971 ICREEnTn5
WKIETH D, FmTTREICHMT 2130, HiEiT Ry T,
HUHBTHEC 34T 5. BB TROBEVKINKETHS. FEE
X, EHITC2-4m, #HiBHT4-9m ThD. KEKILKEITHE
KHTIE, T E BB TE 5.
THENE, Hic2o0z2=y b (Fiinb, O, @) IKKGTED
(FE16X).
2= FMOBEE 0-50cm. MR~ MRARL~HFRAfE B 2 7= 3k LK
Thd. FpOa=y FRK-REAEZETD0IEE~, H
ey CIK A R LN TH S, Hiioa=y b o
MICHRE SV M a2 e 5. £z, 2=y FO-®
(AL LCHIAENTZ D, IR0 v b O
EHELIE b5, BAHLSOTETIIRML TWDLHEE
M.
2=y NOEE3-4m. FI(IZ3 50OV T 2=y (Fund, @ -
®- -0 I TED.
Y7 a=y FAOBIER 20cm. HEXIROPIZIESK Imm DR EKIKDOEHN L A bh

9) ==y FAIZBWT, RIEZE(L - A5 - HEEFICL - T, ZOLTFEHBITE 2T,
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B3V A XOKWK T, ZOTEIZIRAR D LPATEERD, Bk R Y = — FIEE
FET L. BEICERAR (B imm) BEEND. B, IOV 7=y FO TN, i
HTHlAT X5 b A 2T 5.
H7a=y F®BE 20-30cm. Y7 =y F® & IFTWITHEIR K ILIKIC HEREBR SR ET D51 -
R A XOKIK TS 5. HERHERIL, Tho Db EAi~, AT - JREHE NS 2R ) 2
— MEBICET S, EICTAGEAR (B8mm) PEELD. T 2=y FANLEI
IRERRICZEL L TR Y, 2L OBBETIIXTE 20,
P77 a=y FORBEK M. 7=y N®LWMBHT, WIKETHMRION Z7 A KILKTH
L. arARY a— MEAMNEFICRFEEL, ARORA - RIERREZET. AL, B<H
JE S AU - PR (K 20em) A XD H 0N, AR a— MERICHh - TEELTE
FNLTVD BTN, BAITHMHEER Lo LIROb o0 2R H L. #iFiTAE<T, B
WEABERLOLREREZELLOICHTHIENTES. BHITAG - 86 - ZHEOH D
KAGBEZETL2H00H D
EEITEIER 4m. 4 SO TE D, B CHA, Bk L THEKEA - IRIEAE BT DMKk
IR TR TH Y, 5 TRER CICHBT 5. 4 DOy O BN IR LR DR, - cHufik b g 235k &=
TS, REKIKED EIE, FLAEDOBETRITTEBY, HHIT TIIMRTE Rnodz.
MBRILKE (Ky) BT ETREMEET PREOWmRE (X 2AK, HE :a-14). K
BRIKIED AL 15-20m ([ZHEFEN D23, HFE D HEKIEITR 2L, TIHIT TR TE o7,
JBIZ 30-70cm T, IV YA DT T AEKINKTHD. FlERflniTatz 2L TF a— 27 Kkost
BlarmT2, Bk 2 L HKEEZET 5. FEHIICEA (Bl lem) 280 20nb5. vk, KKIE
7> (1964) 1L W HFAANTALS ORE TR IZ B W T, KREKILKE O EATK 40m O fFHEIZfEIER) 1m
D KRIMKEDIFEZ R L TWD. ZOKKIEITEUE)N S TR K LK@ ORISR D, Lol
URFOFIESIBEETHICE DS THE Y, FKILKEORED 272D, XiREALKE L 12 E T
ERAJAN
HEAILERE (Kb, % 18K) MAHUTF TS0 GK 1.6km, 5o o FiETREICET S
EHINOOBE (T2 AKX, HUR - a-12) . #1Z EECTIERE K ILKE O _EA7 80-100m, KATE
B CIE R LK E O A2 90-100m DJFHEICHEN D . ML LETITEE 1-2.5m TR HEET 20
WX LTC, RIFEBETIIBIE 1m LLF &<, e b v, BRIy MBERIO KK T, BifE
7RER Sy TIRIRIK G, AULELERT 2 & Al by, mERECIEFHKAEZ R 5. Bk LicRml I3 R
ROFENREL, MRS SEEMN<EHND. 3oD2=y F (FnbdD, @, @) IZKHFT
EDD, TNENOERPTBICELT LI bHD.
2=y MOEEKN 10cm. UIXUITHILEEZRL, 2B (B0 1mm) OWFATHERNHKET S, K&
JEIZ WCRTFOENEDILADREEIND. 2=y FOIFE L OBETRIT TN D.
o=y MOBE 20cm-1.5m. SRTH L2, —far R = — MEAREET S, FTHICAAR
A (B 1mm) BRI LCRRICEET DS B 19X).
o=y MOBE 50-150cm. AT - ECRIEFEAS B B L, KEM LOREARREAL TS (519
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). < LEEERL, TR CICEBT 5.

RAXKLKE (Hg) AT, MZHRes (FRE2 DK, HuR 24438 Tho23, SRIOM
BETEMRCTE R ol EABRKKBICR > T, £DOTAL10-30m DEEICROND . K
W (1975 a) OREFEKIKBIZAKIIRKEICHETE 5. BEIE5-40cm  (—fRIC 15em A#%) . A
o b M A AERAVIER AR L, LR TR v MBI T 0T A KUK TH 5. B
STHG-BKE, BT 5 L ERaE 2T 5. BICRLAEDR L, At kT 5.

%’;‘Tﬁmmm% (In) BT TR (X5 2 D B, Hiss : £-25) . A K ILERTE O FALK 6
miCA L, BEIX10em-3m & K& ELT D, BEN10-20cm BEDO L X iE, FH1-3cm 28
B 24 DE A H 0, R E LTI iy TRIKEG, BUYL L TEKEE 245, MBAKL - 4
F RV A ROKILKTH D, EEBICT OV EATEERRET 2 2 &8 H D0, HIFErET RV, EH
MBI CIIES, Fv o R URIEHERD & L THRELZ b0 b@BH OIS (H20K). £0h4,
BRI EORE L« 2L R A XD KUK EBAA Y — T IR ORBHIRL - v b YA XD KUK, 250 IEH
CABHRLO KWK DBREN D720, FHZZ ORI E 22 & &8s,
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ERBKUEE (Sr, H21K) HAHITHS TR ((FRF2 DI, HA :-6). fHhk LRE
O L 60-70m (238 L, ABRHUSE C i b lFEME D B UK LIKIE T 5. Pedi LK ILRIEIE 3 >
D=y b (Fns, O, @, @) XK TE, 2=y FQLO@DMITIZE 10cm Dkt - v &
B ENBHD.
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2=y FOMEE 550cm (—f%IiZ 20-30cm), Hhi— AR ~HRAVEBEZ 2234 7 R K LK T, 3
IR (EE 0.5mm-3em) %P5, Hififeiin cad, MbL CHERAERL, RHIILE
TR AL’ E LY. EICE Y T4 b (B 1-2mm) OFER (B LU XRT, BE
1-2em) (F22[) % (B 1-2mm) BNREBESND. BEL 2D L, FAT-HRERS
RY 22— MEMNIEETD.

2=y FMQEE 5-60cm (—fIZ 10-20cm) . LA TITR LT L MO T 5. SEATHEB O3 =
FTBHIV MY A XOKILK T, FRCBRZ 79 B2y CHKG - Ad, BYkiEd 2
EFa— 7 RONEE T

2=y F@EE 10-80cm. T3 OOV Ta2=v k (FNHL@ -® - ©) M TES.

H7 2=y FORBE 0-5cm. FAEADBHRIO N 7 AE KUK TH 5.

F7 2=y FOREIE 2-30cm. ARG E L, FIEENEE RO AT B < FaET DR+
YA XOKIRTH D, BT 5 L Atz 215, EEMICITEDANET D Z &8 b
2.
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HTa=y NOBEE 5-45cm. FHFICHL « 2oL R E~BALT HBATRL - 2L b A XA - B
JREDH T AEKINRTH L. JEL 722 ETEHRLa VR 2 — MEMABEINIZ LD
b5, 2B, ZOVTazy MIZOBRHTRITTWD.

EEARLKE (Ok) A=HUZEZ i B/ NERLAECTh 528, SEIOFME TIIHER TE ol
ZOFBIAO KR EARKIT R A (1971) 1RSI TW D, AT B A LIKE O MK 10m (28 E
i, EEES R V. BIRIEMS LT 20-60cm, KIFEEET10-20cm TH Y, FEEHIEEIEL A2 51
M3 & 5. WKL - HRL— S b YA AL BVILE B A2 7R3 0 7 ABEKILNKTH 5. FifE72#s T
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B, B L CHRAEZ 2L, EBEICREPAROND. BHICBWTEET L2 LRZ 0O TR L
ERAN
HWAE-LAUKE (Ys-L) HAHIIHEITA50T (X2 EX, HA :h-6) . BZE KK
D FAL10m PINIZ, FHICRWE SN S, BEM 10em, SLRTHEHRL - 2L M4 X0 KUK TH
D. Bl TR, JRE L CHEIRE - R AR RS,
WABMUKE (Ys, 23K HBeUyIsEhifiEE e EoE Gk 4 SR RiEHbigN) .
Z O KR BAERKITR A (1971) (RENTWS. fdi Bk LK E O 47 30-40m IZALfE S 5.
JBIEIE 1-2.7Tm L BT 228, RIFLBEX Y % LEICHMT 2ARKILKEOFREIENEL, &
etk BV RRICHEEEOXINKET, 32o0a2=y  (FunsD, @, @) KRS TES.
2= FOBEE 10-50cm. £ #RAbIE B Z 723 H0KL - FHKLD KK TH 5. (Z L EFBIZ 22 B
(BHK) 1mm) RCRFEOENMEM LA A PET D, BE2RE s CHRK A - K, Bk L CHK e -
AV =T R E BT 5.

2=y FNOBEE 25-120cm. PV =g B A RAOTHOIRILBEA R 6D KUK TH 5. Bl
THCTIETUARY 2 — MERSLPATEMORBEENHE CE L. ENIC, B 1mm-2cm OFEA %

To. FfE7RE Sy THEK G, Bk L TKEEaEETD.

2=y FMOBEE 30-50cm. HEIK, HDVITFEITEELN L O DMBHIKL - > v b A XD KUK TH
5. BRI, BLBEBR LN EHFTHL - L N EWiBT S, 2=y MOE A TERIE LT
<, ZLOBHETHALL TS, FlERHn KA, BYbL THlR#Har BT 5. e, o=

ZHIFI L THR LTS (E2419).

R K LKL T 5 L REIITARROBNANRIEZEL, FiL, 2=y OBV TIEE
LW (5524 ).

HMAE-UXUKE (Ys-U) #HudEmhEmmodt (FRE2 C R, M :c-13) . BEREK
WKJE D EAL 15-25m (ICFENICR LS. JEER 10cm. [ LR L7l — MR A T 2

BRILKTHS.

FAMILRE (Se)  AAMITMEZHHMAR LA (K3 CIX, g - d-31). =721, =l
IRKIREA DB AL G ENLTWD. ZOKIKBEIEREITRA) (1971) RS TWD. B
BRI D _EA7 20-55m I RWEE LS. BRI 40-120ecm T, 2501 =y MIKGTE 2.
THO=y MIR L - v M A ATEATERADRRET BN KINRTH S, o=y ME, ¥
FTIEBR S BT DHAIBI D %0 77 T R B AR KR T, WIBICR BT 5. HEER s CIREMRK &,
B L CHKE -4 ) —7IKREax 23 5.

KRt -L2 MILIRE (Tn-L2) HBEHUIFERTIRERY (FXE2 BX, HS :b-75) . Kefuikil
JKIBD FRiK 3. 5m ICRAWEENS. BEK20em. WK O T T 2 E KUK TH 5. HiE2eE
A, BUb L CHEIRGaE 29 5.

Rt -L1 KIIERE  (Tn-L1)  HAHUIFEWTRBRY  (HRE2 BX, Huw :b-75). Kl
JKIBO TR 1.5m ICRWEEN S, BE5-10cm THHKO N T 2 KUK TH D, HrE2 sy
A, BUb L CHEIREE 29 5.

iz
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Ktk ILRE (Y, #525[X) MAKINO-
UCHI (1980) TIAMINFEE STV
DT, AR RMH -L1, L2 KLKE & F
U<, FEHRHORY (fXFE2 BIX, #H
Roib-76) &9 5. AKEHUE T DL,
HZTNIEHS - EiETRm I 6 IR
2T, FIALERIAR (LA HEFHIC N T 3
HUBIZBR HAL5 . KAF B CRUEARZLK LK E
O BT 30m, % EET EALK 75m (T
BEND. BEIX70cm-2m T, 2KRICHE
FRI-S v N A XD T AE KK TH S.
BEE sy cAf, Bk L CHEKEE 2T
5. HICEbA T & AT 5.
R CRWED b H DM, 2oD2 =y b (F

s, O, @) KRS TED.
2=y FOBEEHN 1.5m. FIZ250%7
2=y~ (FRrb, @-®) 5y

TE%.
H7 2=y F@FEE 20-30cm. FAT

HA R FEET HWMRIO LK T, FRCHEOT 1) (RS 1mm) &8k,

HTa=y FOEEMN Im. MR- M A XAOFHRALEELZ R L, FATHEHESC 2 R
Uo— hEFIN R FIET D,
2=y FMOBIE 20-50cm. W PEATHEHMBHEET L0 YA XOKLKTH 5.

m. 4. 2 %tk
AR X M 0> BRI R D W THT o T IR - KIUH 7 A DTBRESFDORER R D 5 b,
REMRLOEEIRITHBIT D, LT, BKIKBOREIZOWTERRS.

O/Mgapr kiR - E5 (@- @) 1, RFEA - BERZETR, && LTI Thin. kil
T ADFHEL Ta [CEHT 5.

QKRBKILKIE : i (@-O0) HED TEILMIDRVA, WENBERNNRSL <, RS -
HAUE R - VvarazEt. KIUAT 7 AOKEEIZX Hb - Ca 2 kL4 5

@HkILKE  EE ORIV, BEOIIRFTER S L. KILT T 2O Ta ICEH
T5.

@A EKIKE « 2=y PO, FEANA - BTG - DLar 22 &t - KT T 20
f&lX Hb & Cb BEAERTHS.

ORI FKILKE - ARAAEZ < ELED, A - BERPRENZ V. KUY 21, Ha L4t
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DHED H T A EFIFHHEIET.

OEEKILIRIE « BRI AN <, EINICHEAE S - BERZET. KIUF T 2D,
Ta 235 T Tb « Hb 2/ &5 Te.

ORMHKIIKSE - BERDNEERTH DD, EFMORETHEV L. KU T ADEREILCD -
Ta « Th N EMEZE 727,

U LoBEHFHOSHFERIE, F (1971b) LHEMRLS —ET 5. 72720, & (1971b) 3HAE X
KT8 & L= R385 Y4 O kIR E R, BREMS (e sy 26 RT, &5 kIuKET
»5.

WICARKIEHUE D KUK E &, J5d& - % LR O 4 BT ALIIC T THfi3 5 g O kL
JRJE & DORFIZ DN TR RS,

KKK, (1) BIENIEFITIE, (2) REBIZFEERH D, QVBEANLZFENTND, Lo
TR & REKILIIKTE & & BTG O B KRB IC Rt v T (B, 1971 a, b ; BUFH,
1975 a). F7z, /MMEBKIKE S KRB KILKE Ly M T, GFCEERICEA - KIUTZ 2R H3E
TR EDREBIZE - T, BAKLRBICHEEN TS G 1971 a, b; BN, 1975a). EIZ,
& (1971 2) 1F BB KLKIE CNEERFZ v —7, 1971) Z FRKILIREIZ, KB LR E % HUAR K
WK %t LT B
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WK LK & AT IR & st be 92 Fig (BN, 1975 2) 23228, kIl @3] & 5
AR R ANRIE L 0 FALOEHEICH Y, TR - WHEMAAL - KILT T A DTGRESIENR R8> T
5. —J5, & (1971 b) /NMEEBEZ V—T (1971) 3FE#k L2 KRB OHIZE, &k LK 24
VA D KIKEE RN 28220, L, [ BALE) Kigthl (RAE, 1984) 12\ T, fEhi
KK & LB KRB O OJEUET, KRB 5m (T 2 K A BRI K LK B 7S 8 T R
MICRDOOENTEY, TABNHEHKILKEICRE SN2 WTREEN 5 5.

Vet B8 % BAF TRILKBIC st Lizb D (B, 1971 a) <, BAT O KILKESE D TAL
DRIKTEE X LT D RME (FR, 1971b) #H 5. Ll (1971b) ORE»SHWT 5L, R

ANTF O KK X HAR K LK , RAF
L RIR B i pets B IRE D= = » k
@© - @Iz, BAFI KK A Bkl
KED=>y KDIZENZTNXILTES.
MAKINOUCHI (1980) @ Yt-40 - Yt-10 -
Yt-9 KILKBEIZ DWW TR 72028,
JEUEN ST LT, AR - BiZE
B =L - Bk K8 I kLA ATRE T
28, Yt-16 KILKEIZ DWW TITfMER TE
Teinote.
Ll b, AR XU oD e LK & D Jig ¥

W BEIDAEAL - KL T 2D TRESE,
KO ZE TORENRICISE, ML
D54 H RIS TOfid 5 R iEE
ORI EZB DL LT bOEE I KITRT.

m 4.3 Z4v2arrIvIERK

%4 B O FHEB IS HEE 5 kLR B
WZOWTIE, 71 vvar by 74480
i (grain by grain k) OWENRH D (K
BFNIE7, 1983) (Hi26K). £hic k2 &,
KEKILKET 4.3 = 0.6Ma, /Myl
JKJET 4.0 £0.5Ma (7272 L, EHEEIXK
WERIRINTND) OERERHELNT
W5, L2>L, grain by grain jEIZ X 54
RUWEMT — 215, BERFHRETD
FETHENIED (1983) OF —HX —%
FHAE L72RER, RAKILKIET5.24 +0.41
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Ma, /MAAKILIKIE T 4.63 = 0.39Ma, LEPEALIKE T 5.59 = 0.36Ma DFERENHF LN TWVD
bk - B, 1985). WIhict Xk, ZoOFRPER RN, BHENIE) (1983) Nk TWDH XD
2, FZAEICE D FIEEEYEROME Y GREENORAE) 1ThEiRIc 2 5.

BN O R R R L+ 5 M - WESNOTEE, Nl (1929) U®BEEET o523, LEe
W& AT U CREIZR TR A AT - 7o O IR [ L BEpE (1968) - kal (1969) DA THDH. LA bl
BONEITHREICL > T MEESNTOIRETH Y, EANICHEONRIT B L TW5. fHns
HE XL, AREOMEEEITBIT 2B LD ITME (1969) & —H L. LznoT, ML
OB i & OB EOLFME, M (1969) Lo Tas SNz oxHAvnd

DIFH, AXEHIROFENRICE#ET b0 E LT, X - IR (1965), RUIEN (1965), 4HE
JN—7 (1969), ) (1971, HKEH (1975b, 1980, 1985) 2 ENRH 5. T 6 ITMIGHI 2N L
MR 72 b O TH DA%, BUFN (1975b, 1985) 1t BT RS - mALEE L2V C, BN (1980)

IFERENT - FE T D PALB L WICOWTEEICIZE 21T > T\ o, —F, Bilaiiaate =i

SR O ILRIZOWTIRTHNE D (1962) DRSS C& 7=,

v. 2 # =

M EENOENRIT, £OFREEXD D L E - T 2 IAREE K OCREE L, TR
RO LEDRDIHA T DB ERIZT 6N 5.

AR K R OWTIE, T E CRAMED 268 Ric LTRSS h, &0 R 2010
R STV ZARd o 7o, REEHIBRONIIEA S, BAHE D O B 7 & TP OHER S [ 1 - THE
W B BIRS A 5 2 &, WICHERWE 72 b LIcfahmicizdbss &, w2 L)
MO ED2HANHL T LRI L (B2TR). J7hbb, b blebShicHRmR ZnE T
OIMARRIEZ, NS 720 SNHERYA 2 E TORERBIHISEL TWD. ZO XD ICHiEI
TNENRp ST HMOHEEM EZRE L TWD. LIeR o TREE TIE, S Amnrsben S
N LTSN DRI L, K0 IR Bk S W CIRER - REBEOATREZ AW TRl 2.

O XD BIARERE &R OB OE &, ARXINE HUsE L O PETE T L Oxf e B 2D
®o L, MAREN TR, REEDEALE VDS, BEORRDIHMBIZSPNDAREERDHS. Tb

B, RETFEM TR LI REAICH D T S LT, TLORERE & LALOWRRE
PDHBNTEY, B - % AR 2/ - NS IERe BT, s 3050 2R e 2

10) A ORIREL L.
11) A O H B .
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tbshvcng (Eh, 1980). MIAKREBREIZZ O - G H s, il - \EG L —HOHERY) & f
WiT& 20T, Fh (1980) DOXHICESITIE, MAREN N, REBEA LALICHY T 52 L1222
5 12) .

MARRE « BRI - - 2V I D, BT OENE, FLLTFyr— bRy, 20

D 0 10% T omba ROV, BITIEHREICS NG EN TS (GE28IX).

12)  WHICRWCERE, MARELREEO L Th2 W REABRIIMRA CE oo, TRETRER L STV Ec,
KREBIH YT 28O BEET D AREMEIESH D, Lv L, RME CIEATPICORT B EORRN G, —ISMARRE L L
bOE T, REEELELO% B LTS, FEMITRROMEICHEL . KRR LD - )\HE S — O RN
Thorme, HUEOT 4 v ar b7y 7ERED 1.9 £ 0.4 EHENIZD, 1983) 252 5bE5 L, AR EF AT

WickSaEELH L. Lel, ZOERMEASEHE LTHEURENTND I L 2B E LT, ARG TILMARRE - REEOE
REFED RIS 256, —fHLT s L35,
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NN OB EIT B OB - W - EHW - IR EICKyShd. —F, BiaiIinmiE,
(1962) DEMEA G5, £ OHERHIR Cb DEMEIL, o mE - IR - HEREF O I@EIEN D
HTHHNIEREIIHIL SN D, Le> T, RRIEHIBOB T, @0 - 0RO - 5 -
MNEBEREDABICE L O DT ENTE D, 529 KUTAKIEHIR OB i /A6 X &, 5 30 X485 B fii D
Rz R T BmESfMKZ R LT

HNZ PR K N BN RIS A0 9 5 BE CHERIIE, —fRICIE S A Im IS b WS, RplCIZB i
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DHPRDOONDEONR DD, HICHREMRRO DA TYH, WA 28O KE 2 IR
Hefg A "3 F ¥ — M@ half-round clast (NILSEN, 1982) 726725, # L CHEOREK OHEREM OBIE
1%, EENEOMARE - REEOSMAHIEICIVEEL L, HOLWVIIEL RLIEMIRDLND. L
723> T, RN RV = R O ENENC AT D B mHERIIE, RRIINRRTE - REE SRk L
b LHBITE D, ZAUTK L, KIHENEOR DU CEE L, BE b ARV 2 & R
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MOFHEI BN LT, BEIRCRIEN D DG Sl 2 L R CH 5.
V. 3 A =EJE (g

FAU - FERT (1957) (& o Thadn S, SkAJIT (1971) IZ K> CREdi S 4, I TIARRIT IR
Wi 2 HIE T 2. AWE TIE RV KRR E R, L6 HRk LTz E 7 SN 5HERY
— bbb, AR - AREEMIBVOME LETEE, W ONS K LETERICHT A o35 b 020
RERE LT 5. ABITEE 40-80m OREHm AL TV D.

INARRIEY, FEEREE RESICES . ZORMAE, MEh/\Earm R miEdb ARz & TR B
ZTE 5. BEEWHI)E TiE 16-20m IZET 525, —RITIEm LT Th L. Ky ol Tk
B E AT 2BEN G253, \IEGM CIIEE & MRE (B v b - v NERRE) OEJE)»
5722% (FE3M). ERIXIZLEALTFY—FnbRY, Z0ENDE (% LT) OBMEEENE
END. —MICHEBEITHEN -MNETHDH. Fr— MIKFANRELEAINTND

V.4 & 2 B Kk

/R (1929) 1Tk Vs Sh, BEFN (1975b) 12XV HER - i S ifE Th 5. BAHIIE
BN (1975b) 12k o TC, REREEOMEN 1km, FENOMEL L N —27 T T~ 5K
Moo (FEHE THIR ) RIEHIKRN) SMEES TV 5.

AHETIEE D RIRA R BREZ R, WW-lErolR L ARSI LOEZRERE T 5.
T, R (TR BIEHED 2254005 ~, AR 22 8 0 o a2 g 1 - THERNC 23T C
ST HLOEREBEET S, 22 LREEOEIIT, M LEO EERAN O RENT - FERT - 22 H
Mot 5.

BB IO 2 RSB, A DA~ IICZELT 5. Lo LKRIIC AU
AL ClIpE &, ME)IR G CIXlEE - 1 - SV MNgn b s, o2 Lk & b g A =7 2 8
WZIEED Y 720,

REREYORERE

ZOWIECIXEFN (1975 b, 1985) OFEMIZRAFZEIC K- C, WERIZ TG, THESEE, i
SOV RNE, PEEbIE, BEHEUE, R EEMEE - - BEECRSShTh 5.

TDHL, TRV NETEO LA L B LEE O L g s, BN (1975b) 13K - UK -1
BOHERLAREENTWAIZ LEW LRI L. E0%, FE - FBP (1976) - £ (1980) 135 4K
DK« BEEL A EZRE L. 205 bLERICIERO 70 —5 258 (FE8T Quercus, Lk T Fagus 23
HEET D LS HBRIBMLOZY) PHEHERE & —8T 2 2 Lad, REE TSR E Ik il Tdb
LB IN TS (5 - FEF, 1976 ; FEIEA, 1980 ; FJi, 1980).

13) WEAREREICH Y, BIEH M OLO AR LA LIk, 8w & PEs.
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TE B, AREMEC SO CIRELEESICOASMT 5. HEHE AEEICEN, ES
5-8m O - W H 72 5. B - B IIKENE LY O PN G2 Y, BREIIZ VN HONBF v — b -
WREREICE I - Tea RO EDIETH 5. WEREEIRETEIL 10-25% OEIGE L 5. F v — b LIEREE
A ORRERITIIHEEOZIR SN2V, MEEIZR TRIHE I - [, #ETmge, &
FTOENRBDOLND. WIKITFETHY, v~ U v 7 ATH - Phiib b0 s, Fv— NS OEEDOR
ok OV IEE ThD.

HhESS OV Mg - RSB, W b AR\ T BAF R BTHE K< 0T, #BI 2R BREE A
L ES (FERE TR RIGHIEN) OBEEE (F32K) ZxT. PEL MNBlL, ke - §KRE
OEPEBLR IV S 235725 TEl s, E3E - otz R LPATERNRET 53V M b s B E 25y
Fons., Zo95h, FTEHOLERITEROIMENRARCTH Y, ZOBHENDLE 4 RITRTVEROER
fbaRfGEoTWDS. BEEX, 4-Tm Tho. —F, PTHPEOEIIZ1-10m THH (N,
1975b), FIKDO BTV b~ RSN S D.

B 1, R A L R RBREHLEE . TOES I m A% THY, BIEEL
TEHEEN SR D, HREZ OMOJEIIT IS & K300, &L LTFr— FoBNEL,
BONEL 0D, PEELIT OBERKE S 25, —RICHBORBHEENRO b (E32K). BA
B BT, 2RI RT L) IRt BET LI LD D.

B LESEE - W - KLY, ES 10m U FTh O R EE LA MAT 2 (AN, 1985). Tk
B A T ALK T S— R CHRMICBIER SN S (B33 K) . Z OB TIm L - # - KB
JEE8.5mIZEL, FLLY YL MNE-WREEEENGRD. & FEO v Mg BRI o ik
DBHIBRTH Y, HARIORT LD RER R a2 RE STV, Rk, 20X 2R 2MERL
JBIZNEAT Z ALKIT 73— FPROFBIHFTROENDDOHT, MOBITITKACRDO TV MNEPBIEINLDIC
TERU.

RERBELUILOREE

TN DR S D23, )1 - RO O R CIE, BB O LALICmE, Eicsr MNERHE
5.

BRI, MRS 5-10m, EVET T 15m IZ#E L, BOBRERESRO bhD. BEORKIC
EUIELIET v oW lEe 73 ) osERsglgansd GBIRMW. £k, MRBEoRET
DHRIEAEENTWD Z &b EITRR) . Bi3EL LT, #M-ME#EOT v — N RO MO RS
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BHKEEN D20, DREROWAEKCRELET. T v — NUSOBIEX, REan “7H VB Tho.
72k, —EICIE TR HER A~ T half-round clast AEEN TS BB T AR . BERIL—ARICHE Sem
B CTH DN, FNICE20em T IZETD. v~ U v 7 A%, BAKEHOLH - TH 5.

WL, ) - RERHE O EEICR b D, R LB IR S IRy, BRI 3-5m Th

5. BETHRBEELETIN—ARBETHY, FL LTGRO BV - MR, FECTF v— oM

BWZIRCZDMBR 572 %, REITITVATIER - BN RHEEL, —ETIT v b oifEzik
e,

SOV NEE, M) - BRI O EBEOARSAE L, FIILEEF LR o @E IR Ic B NS
(5534 1% - 45 35 X K OV 36 X)) .
BlcHs. Z

T, FRLEWEICES 2.6m DKAGDIIL NED, Eigk
OFBIAIZBIT BN NEEMD, M) - B O EETRORA VIV MBI, RER
LA IS AT 5 s L MR BB O L Mao X 5 2Rk o eI TR .
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IV. 5 AR THERY (t)

M (1969) ORI ZFKT 2EETHD. WEN (1975b) OEME EHERM, KEHN (1980)
DRI EHER O —EIC S 72D .

B IR TR e TR AT ISR A9 5. RIFEEE & g o =)L T, BER R O 7
HEBEMERELTHOMT D, —7, MFILETIEEE 2R 2R 8B 2 R & L CRIFGTE
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&R, %OV L 25/1000-35/1000 DA TR TICEEZ T 5.

BRI O o3 A E A LT 2 &, BRIV CIX W T O MU © B AR S 20-25m OIS Zhic
KLU, KON 2 @EE, #hE LR - SIRHTEZ - AR S MO X b i e
V. 2O BT E OBV, ALK OEBR LB ORI Lo TA LM RERSH D, KRBT
152 OF RPN D LT, AL I ER B B, AR DAL R B & B T2 &R TE S,

IR B AR, AP AL TR AR A ICHRE D GE3TRD . —J7, M )IILLR CHER e
JBLREABRWICHD EBERD.

ARE EHEREY O JEARIE, ARIRETJE & Z OOtk & T T OEWAH 5. BRI &0 TR %

14) BN (1985) (T &AuE, BEEEHRIC IV Rt R R L O HERG R 0N AL B i R COMRTRIC Y 72 5) BT
%, LlRHEATWD. L, AEBERSOES (%&ER55.3m (i) (2B CRIFE 2R EEAZEE L TBRENT
W5 Z L, BIZEORHOBHEICEWT, WEAFRR NN THET 20/ BE SN D Z LBl LT, REERERTICBWT
S &I B R L IS BIRIC DD, LERD.
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RBU X, BEE2m L LICET S, ZOEMITHEA - fNEEOF v — ~, BEIZEEIZLT15% NS0
RGBS (T “O Y V) &, Bk LemE~ M) v 7 27 sd (B 3TIXD). BIRFITJE
23T 2 AHEREY O FEIE, MHIRCIER ON R WEREEKEEEZ G 2L ThD.

RIRAT LA O M T, JES13D TS, Im BLFOFRAKRIHBSTHY, H10cm L TFOFHE
VY BRI PARE Y, B X DAL D AV E ORERUE 3R IT TV DA, HEREMIE, F L
LTHARRE « BB b Hk L7=F ¥ — kO half-round clast &, #h 5%/ —RIZFERT 586 -
RELLTZRE~S MY v 7 A6 5. Fx— MI—BRIEAINZM-FEETH Y, WIKIERRETH
%.

B, AHEYOR EIITYRY BEOCAFHART ERALNESHEDL ZLR3H D, TRE LIS
I m— 7 RN L R T B LT
LIEZ3ET 5 GE37IX).

IV. 6 PHEEHEREY (t,)

AL, FENEOBRID ) b IRHAIC
HIET H. MH (1969) DM 2Bk 5B LT
HY, FEIFEOLMHEICENIC AT 5.
AR B P TGRS C IR B I, NS I pleBe
MERRTIENTE L. RPBARMHIXHTIZ
b, ARBCEHERMI A S T D HERE SR S IRTEL
TS GdERA - BHIRME, 1965). LIF, 75
Mg~ 5.

MELEFEF MEZTHEL O FH S~ L
TR DR &, KA - AL RIS oD P RREB I 58
BT S, EREHBIC T D ML, AR T O
2% 25-30m, 3t TIEAES 10m 7R Th
v, &KL LThITMOGERTRED LIS
(30 KEM).

FUE D DI T THRET DA IO
TiE, BN (1980) OFELWIIERHS. 24
8D L, AUEREY O BEE I RHE T 11m
THY, WV LD THEREE, Vv
N KL 678 B EZREEIC T O TV B

15)  FIE, WG RMHOKERITRHEER B ACRITETEE (1969) OFMIEELEIRICLS.
16) TREHEEASNIZRKEMENAVRLY, FRAOR —RAEZHBIEL0TI IR, £z, KA L RKGQH L ASRBHE
ERTHAELHY, TANROBLICETND ZLnb FIBEE bIHTINS. | (KREH, 1975Db).
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53

(CE38HEUEE 39 M) . BiZ, THLEBIIZEMUCOLSTL, FFEHE T2 LB % T 54
HHRMTH Y, ), BHMZREREILZOEMIIES 2-3m CEFICOMT 5 Z E AR LN
T3,

2O LEHZRBONITHME CITRON TS B LL, B RIS ET LML, g
DEZFEH LTS, D LEORYNG, BETOrHEIISMEREREARTIENTE S, Thb
H, FTHMZREBITEEGE TZ L2 5 YROMBEICHA L Tzl ORHEHERY), LEZREIT
WER 2B TR EHEETE D, Lichi > T, KEFITRF 6 ZRITHIT TIEO D EARK O
RIEHIT, [RITRROAE Y O TR R,

FeENL - AL o B g, #5205 20-40m OFPHICH Y, Fr— bbb sE X 1-1.5m O
WEEE A DR S, EEICGHE 7.5-5YR OB Rt E T .
HMBEERE QRN ORI 2 BRI, WO P LRI « #0571 72 & /NI T

WCRLSFEELTWD. ST ORI CONHEOE&IL 5-18m, MiimE & OmiL5-
10m OFBHICH 573, AEAIZAL T & < TRV, )7, PNEESO/N)ICHE, WiEE & DkR
IZHE  FHEILIECTom i@, AL TIZ 10m AT TcHY, iTL Y @l eoTWnA.

PR NLAE DO AR EHEREMIE, JES 1-Sm BEOEREN LR 50, —HHIRCIImE» 672 (4
ZATHGHET AR) . BT STl - MO T ¥ — R o220, BEICEL Lo - ko~ s v 7

WCHEELTWD. BRITTH 2-3em THHA, FHICHE10-20em (2T 5. FHATE R TR
JEREEN R EEL TS (F40K).

FENILIEE L, 2S5 10em- Him, W60 L7d - MBI E UIEEE D72 5. BREITIEE AL
F¥— 60, RS K S 2 e, BT N T, BBV UIDEER SO Hiba i
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BENTEY, TOTMMITHEHR IV MNEPBEEND IR 5. ods, TRHUEO Y HE: mHEREY
13, BEFN (1980) OHTHIEICE Y, WREE RICHER LD LEALNTND.

KENRE $TXGIREETH D, Bmim O &iE 12-40m, B & ik & O Eid 5m !
SO Z R ARHUE CIE S 4m B ORRHEE L ZBE» LR ST 5.,

V.7 2 ¥ JE (b

BT (1962) OfAIC L%, ARIZEHAHEBR L, M EHERIIC SN G. B0
TR T B B Y, AR M IR 1.5km o T AE B, EEE O
BT, AR OIS T 10m, BMTEm ThY, Rkl LTI b~ 1/3000 DEACHEb
TR T LTV S.

WIS (1962) 12 EAUE, AJEIL LR B FRICHA > CRHRHIEA B = M ~— 8 2k
EATHBTH S, AREHSTIE, SAMEICY B HAREENS. BT, FS 5m %o
WHEAIR U 2 SIREHES, BWE L RT 2 0SBESND0RTHS. Ll 2 OREHEO T
(2, YRSV NEBHERE L TV D 2 EBEND BTN D (R - AR, 1965). FEHEHE 21X 50~
7.5YR OB EZ R T HRATAFEEL TND.

SR - Bl (1968) 1, FRHENTO4 B ik & WA K & 28557 2 Belf F I, ARD D
128 O BT Z OMEEE LTS (F5%). BEHERBERE ST AN Ch Y, ZOBERYT
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GEOLOGY

OF THE

HANDA DISTRICT

By

Fumio YOSHIDA and Masanori OZAKI

(Written in 1985)

(Abstract)

GENERAL REMARKS

The Handa district, south of the Nobi Heiya (Plain) in central Japan, includes
the northern part of the Chita Hantd (Peninsula) and the Hekikai Daichi (Di-
luvial upland). In the mapped district, Uppermost Miocene to Pliocene, Middle
Pleistocene, terrace sediments and alluvium are distributed.

Uppermost Miocene to Pliocene sediments occur in hilly land of the Chita
Peninsula, the top or upper part of which is covered by Middle Pleistocene sedi-
ment. Terrace sediment (Middle Pleistocene to Holocene) forms the Hekikai
Daichi, and the diluvial upland in the Chita Peninsula. The alluvium is deposited
narrowly along rivers. Reclaim land has been constructed around the Kinuura
Ko (Port).

A summary of the geologic sequence and history of the mapped district is

shown in Table 1.

MIOCENE-PLIOCENE (TOKAI GROUP)

The Handa District geotectonically belongs an E-W trending depressional
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zone called the Setouchi Geologic Province, which has existed on the southern
side of the Inner Zone of Southwest Japan since Early Miocene time. The sedi-
ments accumulated in the Province are divided into three units: the First Seto-
uchi Supergroup (Early to Middle Miocene), the Setouchi Volcanic Rocks (Middle
Miocene), and the Second Setouchi Supergroup (Late Miocene to Middle Pleisto-
cene). In the mapped district, only the third unit represented by the Tokai Group
is distributed as a superficial sequence.

The Tokai Group consists of fluvial and lacustrine sediments accumulated
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during latest Miocene to Early Pleistocene in a sedimentary basin called Lake
Tokai, which covered a vast area now including Ise Wan (Bay) and the Nobi
Plain. It attains a thickness of more than 2,000 meters. This Group yields fossil
elephants such as Stegodon cf. elephantoides, S. akasiensis, and plant remains
characterized by the occurrence of Metasequoia, Jugulans, Glyptostrobus and
Liquidamber.

In the mapped district, the lower part of the whole sequence is exposed, measur-
ing approximately four hundred meters thick. The lower part is called the Toko-
name Formation, and consists of alternating beds of sand, silt and clay, each of
which ranges several tens of centimeters to several meters thick. The formation
is subdivided into the upper and lower part. The upper part contains more lignite
than the lower. In the formation, about 15 thin volcanic ash layers are inter-
calated and can be used for tephrostratigraphic and chronostratigraphic study.

QUATERNARY

After Lake Tokai was buried upon in Early Pleistocene, the mapped district,
along with glacial sea-level oscillation, began to be affected by Quaternary tec-
tonic movement called the Sanage Movements, which were dominated by fault-
block movements.

The Quaternary (Middle Pleistocene to Holocene) sediments are divided top-
ographically and geologically into three units: the Kagiya and Taketoyo For-
mations, terrace sediments, and alluvium. The Kagiya and Taketoyo Formations
unconformably overlie the Tokai Group, occupylng the top or upper of hills. The
formations are composed of gravel and sand, and characteristically the Taketoya
Formation contains intercalated two marine silt beds. The formations range from
several meters to several tens of meters thick.

Four terraces are distinguished in the mapped district, and are designated as
the Kamezaki, Handa and Hekikai, Yanabe, and Ogawa Terrace from upper to
lower (Table 1). Although there are some areas which terrace surface can only
be recognized, almost all the terrace sediments are composed mainly of gravel
and sand of fluvial origin, and are several to ten meters thick. The Hekikai and
part of the Handa Terrace Deposit contains a marine silt bed.

GEOLOGIC STRUCTURE AND FAULT MOVEMENT

The Tokai Group, together with the late Quaternary sediments, has been
deformed by many faults. The faults, therefore, are active in late Quaternary.
The faults are classified into NNW-SSE and NE-SW trending faults.

The NNW-SSE trending faults are main structural elements to form a syn-
clinorium (Handa Syncline) running from Chita Shi (City) to Handa Shi (City),
which is the main geologic structure made up in the Tokai Group of the mapped
district. The faults vary from one to fifteen kilometers in length, and are
arranged in parallel and/or échelon pattern. Flexures of the Handa and Hekikai
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Terrace Surface can be recognized at some places of the faults. The Odaka-Obu
Fault and Nawa-Kagiya Fault are typical faults of the NNW-SSE trending
faults. The Odaka-Obu Fault marks the boundary between the Obu Hill and
alluvial plain in the northern part of the mapped district, but extends to Taka-
hama Shi (City) across Sakai Gawa (River) in the southern part, displacing the
Hekikai Terrace Surface at Yoshihama. The Nawa-Kagiya Fault runs between
the Obu and Chita Hills.

The NE-SW trending faults are only seen in the northern part of the napped
district, and not so prominent structure as the NNW-SSE faults, showing no
evidence to displace terrace surface in the napped district.

ECONOMIC GEOLOGY

The lignite intercalated in the lower part of the Tokai Group in Tokoname Shi
(City) were worked years ago and now are closed. Its total production in the
year of 1960 amounted to two thousands tons.

Tokoname china (Tokoname-yaki in Japanese) has been traditionally produced
in Tokoname City since 12th century. The silt and clay of the Tokai Group and
Taketoyo Formation are used for pottery as raw material, but at present they
cannot be sufficiently supplied nearby, so they are imported from Seto and Tajimi
Shi (City).

Volcanic ash layers interbedded with the Tokai Group were dug for polishing
sand years ago. The main pits were located at Ogawa in Higashiura cho and
Otani in Tokoname City, and worked from the Otani Volcanic Ash Layer. Its
total amount of production in the year of 1919 or 1920 was over than ten thou-
sands tons. But all of pits are now closed.

Kinuura Mineral Spring is situated at Hekinan Shi (City). Water flows up
from the bed of the Tokai Group, with 51 I/min (jetting), 25.5°C, pH 7.2.
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