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EE5E AWMEBEOET 75 OHEE (L - Ei, 1974)

77 9 4& Xk b K % bo) A=y 7 é‘(m)r%”r fﬁ(m)ﬁ:
wae-smr | U 15,605 18 195 32.05 32:05
ERE - ey 10.40% 23,595 .60 71.65
e 30,795 13,085 36, 65 110.30
BER-sEF | T 19 54% o 3% 25.20 135.50
WRe-sl | 0500 24 08 1555 17.81 153.31
FiEe B 7h 00 16575 15575 27.14 180.45
L ERN e o 2 295 46.47 226.92
R — 8. 0% 8 5% 6 605 13.28 240.20

BEOFSEHATHHA, BERB L

*ENBEAROFESER IR THB 77 7,

KIBREIEA =2 9 7 B AR CHEL T B,

%77 5hDIER, A2 )7 OEXE, KBERFTRY fall unit OWBRRBHICORITHS,

b, KEEEBEOr— T, EEIEN (1974 KO LEE (1976) IZk-TEF - BE L RaiRkXo
IR SN B, HEE5KR). ZORAGHRKICED L, rm—ABOREEITK 240 m i
BEL, #EE L C258 (BAREAaYVE) BHBlSnTnD.

o — AJEOAFNE, BACKLREIZ L TEZX BTV D DT, AREIZIEN TS ZHIIRED. kil
JRDSKHFHERS L7 5 B 3K B D4R CIES Z L2208, SESH O REE101E, RIS
Licm—oB) LIMESZEbH 5. FIZE, TRER —LBITHIGT D K PPEHEE A K I HERE LT
%G, IRE TREBO—ME LTHRY. 22T, FREFEE, TREr—LFOR FREROKEE
WXL THERADNIATHD EEHRTD.

EEEEI, Mo TR RFHER T, FHEE LA RIS SR KK T, JBX EARIT T
THAL, INEBR—ARICESGICEDN TN D, AHUECIE, #5E1, BEI ORI & (LT
O RHEMATICNT TOM L, MO TEiR) MEHIIC RN TWS2Y, e ) IlERr—LEIE
HIFI SRS LTHY, LABBEOHREIIZ > T2y, 2ERIE30m+ThHd.

HLUBWHBIL, BUEmEE FERUEET) ([CX2MEEHRIMICTIAE Y, P25 RECT T,
YRR A HEd BB Il LT D, BANIZSE D 0 — A JBICERGITELN TR Y, AH Tl 4
FLTODRLEWHERY T, BREIZII0MTHD

BREBIL, EROBHDHRW ) HIEE Y, REICHERE e, B CHOREREICBIE L T 5.
ZEERETIE, ERORGT CRARAZRL TD. —H FRERHTIE, AEOHERY L LR
AT 228, LoFRE, TREBICAESICEDNTNS2®, ZOHRREIIE-> Tk

7)) EEE - B (1972) 1Kk 5.
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V. BB A 3, RO LA B ORE O NABIT Y20, SO & U CRREIZ TN L
TWo. ZIZTORES, HMLOHEEMIIRESICEDN TV O T, HREEITRD bhewn. JEE
1Z30m+Ths.

FREBIT, Wi LU & RIEOHREM N B2 5. NIRTTZEX T, WEE LYY LRe—
AEOKEORREPER B> CVD. BEIESmEThs. A0 LRk, BE, =BHE,
WG EOREREN G720, EMOTRERBICEL Y RESICEDNL TV, REEFAHTIE, Mo
BREE RESICEY, B0 TREBICAESIZEDL TV 2 O CHRImIT R b,

TREBIL, HREHREY & FREEHEREY G, BRI SHERN O S EEORM, Tk
MR ORI E CTIELS /3 LTS, TRLOFREHER, /IMEREHA TORBBIAEEIC X 0 o
CILHBRAZZE A BRI NIz, 2 OWHEC XD HER RO TREB CTH Y, REMICIKL ST
5 PR OZL BNABICKIE IS, AFIEFRE - ABICK 0V ESICEDL TS, [FRMY
OB EHEREE, )R LA R sk, A ) | Bt & ) RIS /A LT D, AJED
BRI K10mM —TdH 5.

INRETRLE L, RIRHIEHERY & A AR 2 6 72 0, BB A U & PR Ao —ic
S5AE LT A, AJBIE T AR SR OWEBIICAE U 7 i O3 72 130 NIE I X A HERE ©, DR
fE, W, MtE»oRy, Kk EEICTRE e —LAEOKERFRHERE L TS, MromRExE R
FAITEV LA O RREF 2 — A8 FEICBRMA RS TEDLDL TS, BRI 25mThHD.

. 3 B mHER)

BT, SO R HE O HERDY) & )R BE HERRIC & 0 BUREF S ISR S, SRR
Bl FAREFARHTIE, B NIRRT R B HERI S TE R S T

KEHO—LBTEHIL, NEADEE &M NS ICE D n—AJF T, /NEAIERE O EALICHERS
LTS, m—ABO FEICKERERHS. EEIT1-2mTH5.

REBFKE T, BRHMOME & LIRS oML, RETFEHOEEmEZEA L T 5. BEoEEIX
25mThsH. ZOEBIL, SHBARER S OERE L EDREY 0 — LB HEICES ICE Db T
W5,

hEBREMEL, FEERREEEE LTEE)IRWE, BHNORIIBOZOTNIIED 55721 T
o, ZOBEL, FAGRIGEARER EOXMERE 2 S TOREY v — A EICESICEDbR T
5.

SR, RSB ICRE EHER E LT LT, BEIL2-5m T, )lln—
LBICESICEDNL WD, ZOBmIE, ZE)IO NS FRRICH-T THEE L, WEEIC
BbiTnad. 7ok, BRI ERK TS —HICHRE TN ROND.
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. 4 # M &

SR R OV RIS 4340 LT 2 I &, iR 15 o> SRR O 87 12504 LT 2 i
WCBIL UL, EARERTEIEI ZHOR—) VTERRH L. TNEDOERNCE D L, ZEEI LI
JINE VOO TR A BIFEL TV D. OB BOWRSIE, LB O AT CHEbkm E
me,ﬁ%@m&ﬁ%ﬁm%ﬁﬁ?émm%gkﬁﬁﬁﬁﬁ%ﬁﬁﬁ*%m,%ﬁﬁ%ﬂffmm
R O BRI T ALK/ ML C-15m Th 5. Z AL HHEAICHERE L TV 2 EEE I, W (1973)
WZKD &, T EEEE, THE, PEDE, LEEROREMEOSEICKySND. HEEH
JEA D EE E T, IRHERI A L T D, Vv, WEnGe D, EEBIXELAEDOZ W bE &
RET, MSGEEOHERE THD. KL TIIHORAEAHERL TV D.

. 5 FPUACOHEE ES)

IS ORI OIT, B RO P CHBGE 2 HEES 2 G £V, TREO HH S ALE TR TIE B #GE
RHGEB ST LWz, ZEREIXZ O 2 SOEAHEEOEREICAE L TR Y, THgLsod
RVBEEHT ) & U TIZESIT ST 5. B ITF R ol & 3 2 FRASDE A BN 2 1 2 PEREET IS HE
B LI-HESHBEROFH Th 5. KEHOLKORELSIY, REARES (WL, 1930) &ML,
ZOR#EE L U CHEHBEROMEESOFERNE LI EEZ DN TWD. HIEE ORI E -,
WKMELABOWHE 2R THLH Y, FBEHOKEIL, FAIE U THRH» OWEEY (B 25 VI3 &S
WD IZh2 1A 7NV T LIRSy ENTWD., LN > THIEBREO S, BHELEOVEERE, it
TR 72 MK HEZS B & SR 22 i A IS I B ST D, Lo L, ARHUgIE ko &5 2 BTS2
H & FRIEREE A O T OJEDENC M7= 272, [FBHORBIEII—ARICH, EAMES) L0 13K
TEENDEBED ST D DMK EZ .

PRI A L CO D HBERED IRITRAOALE X2 B HUCHT L 720, MERMEREY O B H IR
EEBIARIKLS 2o TV D, 2D &, ZELEOMEEESFEN SRS IEREE L, TREGH
IEPAREBHERUGRICHER I U2 2 L 2mBT 260 THS. —HFREEraHux, HEE (1957) ITX
Y B AT FNHBLRE L T D 2 E A LT S, mE (1978) b7z, BHiofk
FEs B A O RS ALF S TFIHENLRE L TV A Z L2 RE L TWD. L Laed bARMRIZ W,
T, FB5HDIBITHROSA « HREND RDIRY, EHOFET CIIHF ~MEELE L T\ L5 Th
D, ALEASOEEHLEEIII 5 TRV, BHINOIER SRR TR, FREOmAEHE L RE
NHRoTWD., ZDOZ &L, FREGHE BT A HAEN —EOMRAENIC LIV R shi-Z L%
FTHOEEZLND.
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[

m E % B

M. 1 W Otk & Xt b

AR, KOS D TINET] Xk o> 258 2 #ER 9~ 2 _AERED 7 M ORIz SN T
1, TR BERX IR RN oo, BRI Z RO TT o 7o RIE (1932) 13, £ RO ik %
DEUTRIFERT, EomBEE: FomSREI: CkE< 2L, MEEAERTHs,
& U7z, MRt EREE, PEHT A AL B, KR Umbonium giganteum naganumanum OTUKA
ZRELT-Z &L ARHLE LT, Parelephas protomammonteus MATSUMOTO % JE L 72 FEHR B D B H 45
JE & EOHOTERES, SRR ORERE LML, ZolEE B e B 2. Eio, EEE
JERHCOWTIE, & OB CRUCIARE R BN TR D - 7oy, W RE L OO RES OFFED
o, I TEREEHE & L7z, Z0%ER (1934) 1, FiEHkoME L {bazmEd 5T, mE
FEOMITII R E RARIESIIIFAE LRV, LEEL, MEZERREORNRLBYIFEIIEZ 2 bhb K91
polz.

IR 70 2 BE L O VBRI, UK - SRR - SBF (1949) 1Tk - Thedh, LB MBS
EOMRERH BN SN D & & bIT, ZEERENENR O RUETT E CORMFIE—E L C i =il
JEREL Shviz. HIEOMRTIE, AREBHI =R BB 30 TS o IR Z B I8,
B o TR EERE) (BRkE - REAHRER E) IR EGICEBDNLD, LBMMICMIES T b, 8
B R BEROFREEEL O Th o7 (g - Lk, 1951).

5, GHE - =3 il (1956) 1, SiEREA ST B OB AR O XY - FEFROEMEIC 7 o
TWBHBLRN G, HEORKZICOWTOFREL R Lz, ZAUC KU, M kisEoREiC
BRAEENPORBEORRIZH D REREASE T FRERE LIRS, L LT, EIZ=A (1968)
13, SRRSOV TS YIRS & B S TP E 0D Mg RO L CRRE LTV, BT
& ko BiERE & FH AR LT,

O ERRREEE S SIS RO RER & OxE, B - s v—7 (1958) RHEA (1964)
2k, AARBEECESHTRSHh, =4 (1968, 1973), =FUIA (1979) (XY KW HEE
IZHESW TNz, =720, B - FF (1981) 1%, Zoxttho—HcETFOMBENEEL TN D
EEBRHLTOD. FEIZE 20K, KBIRBWTIREREEOHEAEEL Lo HRBERICHY T2,
EVWHHTRAIDERIZ—HLTRBY, ZhonZ &nd, ZlERllo ERERIIEIEHE R Y
DTHEFHE SNDITES>TND.

—J7, ARMIEHUE O ISR, R = R O — e SRR AT O FIC L DRI R (1955)
OWEITL Y, ZWEEIGRO FRER L Oxt N e S, BLich, BURTAEIZH (1981) |
DWETINBR SN TN D, BRI L O IEHE IS iz on T, kEicik~2 2 &
LT5.

L IAT, AMIRHISIZPET 2ILAD 5D, FRETRT D HOITITRO L S 20N H 5. HALE)
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Pea CIIfEk (1934) 23, AMEOTHESEE X Y Segodon aurorae® &AL, 72RO L ONRE
HBEOL LRSI TV MEFARTHE, 1958). ZO8Ybald B AK MO FEEEsiie v LT
THENPLMEINTHDEIHDOTHSD. ALz H1Z, KE (1932) 2ERE 2> 5 Umbonium gigan-
teum naganumanum OTukA Z# U, EEE L%, bW CHEREEORBSEED & O
B EERETE L LAY, Z O34 B TIEBAED Suchium giganteum (Lesson) & RESH, £7-
BHEECHRBERORUICET 54 A OM#ENS LT, R ORIICIT2 0 520, fikEoR
BULA M AT2EAR (1934) 13, EIRMOERICEL Z L 2B L, REE - /N8 - ZEiEh S
HOIFIFFRHR & Z72 S Mg & O ClE, TEEEO B{LaTE & BB &, L Lz, B
RAZHOWTIE, K (1932) 23th - FEBEEHTHE & 72 L7 fiZER@PED Umbonium (IZHE-S &, LEfEHT
MEHEE L. LnLaeds, “ERBICHATISHORFRIAENGATEH, ThbOMEL T
ot & L CRIEIE 2.

Wba<ix, A (1935, 1936) A%, #%HARERT ) & R 5 ¥t % 7~ 9~ Juglans cinerea LINNE %
AR DM CziEsy, 1EM (1978a) LIFELEE L TV 5. Juglans cinerea i, 2B AT
TIEADTAR (19400 BNEFTO FPLsigambiE] 268 Uiy, € ORBERENLIIsES (1970)
HHEEFEEN D J. cinerea DOz Metasequoia ZH4E L, ZivH OHIEZ & Te FRREREAE T
ThonE L.

PLEDZ E0s, fERARKIEHE O FRERIT, S TOZERESOR P AR, #7431 R
D/ANERE « TEBRED, SV LR - WL B2 5TV Z &b H o T, AT VIR
EBEZ BN T, LinL, 4 HOMH# b ZAUZRII S & 0 BT E S I v, 4
BTN, WL Lo kic, dHRERr & OlilE, 74 vvat - b7y 2 iER SR 2
EREDT—H TEISTONINLERHA .

F7o, REREPITITHERINZS < OBRCECERABOAMIEL, PICITWIRMZEMR EORE, 50
BT COBEAFHRFHED D, e OB GES T, #ELE LTHDRbO b kv, Zhbok
WS, FBUERE . CBHERE TN Y, WL TS, EIIEALRSZE R EA T
WD ARBIEHIRIZ BT, BRESCHEMEZA LT 2 ET, LVDbTEETHL. AREIZENT
bReH E LIE VIR ARERIEA A FIHT 2700, HeRICEHRKE, 8 7RG FFH 7200 BIR
Rl

KIEREE, KEOFEN DT, BT AKX « B KK - 855 0 3FREEIC KA TE 2.
Flo KPS E R T DI OB HHT, KIUFT T A EFELT L0 - HEHME L EICET L O -
HESELBNIZREICELbORENRD L. BITEEHMTIE, ER - ARG - ROOHEA - BAbEA
EEETHLORERDD. Zoffh, G« Rk - FEIORE - BER SOMERHY, HZInbo

WL, fiix ORFOFMELLADH I ENTES.

TID D KIE G 20 T - S L, L AR LIcOIifIE (1955) C, A THW

TV D KIWESE OIS, ZHUCED & ZANKREV. FEFEICR->T, @EE) (1978) - &l

8) Parastegodon? kwantoensis & #%5 L, Stegodon aurorae lZiTW\—#fi & LT, J BEEERAE L B 2 2.
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(1982) - JIIRFTT (1981) (2 &L v, FHFoigm
DREINTWD. B Eo#®E T, Ficix
F—REx LA T ShZ D, Wi iE
ALD S DIZR—A P SN TNDHDH R
ZFbhic. £ TRBETIE, —HIn
LOAMERE L OOBER LY, K
Db DITAEKE TRl UTEI LT,
KEHBOTTY, xHb LEEE Eb
no5H0IX, H2E)(H2), BJI(KK),
R (Fr), |5 (Ng), H1EI(H), =
H(Mt), %M (Sg) , HOAAK(HmM) O
BRIKAE THS. ZhHOREOEM
DR LT ~DZAL, BFFRERR E %,
FHBMRNLE IR LT

BTN OR D 28T, BEET 2 EEHIE, &2 WWITRVERM S OXICBWTH AR TH
eSS, B0, HuEHEH RO SRR, THINELEOATFIER E ORI T
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ek LBEHRAPRERE K &

4 Bk | R @ B R E W B M B B A BN AKREOHME | & | R E| 27 %NE M
A % | Hm | % @ g | EHEERALT BO12) 200 | vitric ash Rk | St~vis | gl>fely>mat (bi)
5 7 om|(D| Yk |mzg | JATIERES BE-3 5| vitric ash wh st -
® 1 % F| (| Nl | %% g YETZERES EE2 20| vitric ash wh st | gl>fel
_ S EREE tE-21
ZF 23 A(4)] Np #HzxRE #HEWEELRAEE HE-16 | 60 | pumice wh 45(8) —
n ERREFAEN #H- 3

# 2 % F (1) Nb2 | H=EE %E?ﬁ%ﬁ%ggﬂﬂm H&- 5| 10 vitric ash wh st —
BOE -4 3 A4 Ik |4 E B T SERER #:-15 5 | pumice wh sq1) | 81> fel>maf (mt>g§i‘§l)
g 1 H# K| (4)| Hgl | Bl | HIETERTEETHRA HlitE~32 10 | vitric ash wh st gl>fel>maf (mt)
% 2 R | ()| He2 | ZMSE | METGETAINRA | ez 10| Virecnystalash g st | fel=gl>maf (opx>amph)

MR R SR RI A | o N st | fel>glymaf (opx>amph)
P M (1)] Sg | ERiFE » HEJEXE mEy HE-2L| 50 ) vitric crystal ash wa~ (FES | (FESR fel>maf>gl(opx>

v EBE -3 pkwh | *7f) | cpx>amph)
EHEE | BETRL Y, SKE mEIT _
= B | Mt i s " i%i”hlzﬁjj%lﬁ ﬁ‘ji‘_li 130 | crystal ash+pumice | gy-wh mfé‘('zf)s fel>maf (amph>mt>>opx)
- JSTRER T8 2 vitric ash-+pumice st _
x # F1(2)| Oz FHFF T GHX S 50T BE-7 7 (FES wh 3¢0. 5)
HIEEH -3 A | (4) | Kml | EHFE ﬁéfﬁ@fz;ﬂéggm :%:g:lg 5 | pumice wh 1 —
s AR TR B - ,

HoOWEHSIA | (4) | Km2 | TH#FE 16,17 15 | pumice h 1 —

N BRI F pis K 8 p w

BETWR L B 2|0y ;

E#EE #wR-21 - .
g 1 2 NjQ H1 »  HBR| 300 t: h h ~f 1> fel
(1 i m | e e i 3 vitric ash4-pumice W st~fs | gl>fe

44



BE-24

& B4 Od | FHkF ﬁfﬁﬁﬂﬂ%é H;a} Bmo1 | 40| crystal ash+-pumice gy-wh sr?ls) fel>maf (amph>mt>opx)
T : - " gy-wh
5 Ay Yo |@ s g | WETRERTES LAY 26| crystal vitric ash | CFE_ | st | felzagl
i wh)
EHSE | R A 16 gy-wh
o v v oz {(2) Pk |H4& % 37 | vitric crystal ash (T g st fel>maf (opx>cp
25| wrmhblxAgFr | @R y ST (opx>cpx)
® B | Ne |BE 0| G tae 19| 95 | vitric ash T | R | atel
g Vitric as g e
R W) B | SETEER KGR BR-14 gy) ms)
1 #|(4) | Sm | # £ B | BETERKERT Zp-24 | 10| vitric ash gy-wh st —
FHFE | JIBTRRER R Hiz-17 or thrd
5 * " ystal vitric ash wh~ - gi>fel>maf (opx>
& Rz Fr %g %z E L f Tﬁﬁ,, %%E‘ Egi_gg 100 +pumice | gy-wh st~fs amph>mt)
#® 1 ® (4] Trl |# & B | KESWETSGH E=6H | BE-10 8 | vitric ash wh st —
®, o2 B |4y Tr2 | # £ B | ARBTET=ST =% | BE-10| 10| vitric ash wh st —
w3 & NI T3 #)I B | EESTHT=HRT 2w | BE-13 5 | vitric ash wh st —
w4 @ (4| Trd |8 )] B | HSBUTETSHI =% | BE-13| 10 | vitric ash wh st —
8 E JE T pRER B .
= NidL | Kk % % ﬁ‘fi o [% .o BHE-27 | 60 | crystal vitric ash wh cl~st | gl>fels>maf (bi)
q 7% J\3
I~ ®1(3) ] Hr | % & | )IEmRERER 50 | pumice wh 1 (amph>mt>bi)
® 2 2 || Hz |[BJE BEWRLS SRR 28 | 230 | vitric ash wh st | glsfelymat (bi)

=7 A3 CLOWMHE (1955), (2)BE (1977), (3)Jies (1982), (4 AL

=7 ARKBE : BT cm

=274 wh=H1f, gy-wh=K@af, pk-wh=#Ha

27 SRR ¢ BANY mm. BFEUSNORS, cl=HEty1 X, st=vn by A X, vis=BRKBHY1 X, fs=

27 AEREFE : gl=KIUW T R, fel=KEEY, maf="HAa#Y, bi=REMN, amph=ANA, opx=FFHE, cpx=HFHE, mt=RHKL

RBP4 X, ms=dRIRy 1 X,

€¢
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~iOm
10gy-whst T/7 wh
Fr .X

Tr 4=y 8 whstT.

' Fr A4

HH“AA 75 tfs St withwh Pm
(#1-05)/5 yl-gy Pm
(#1-05)

Tra4—~—t 3whst T.

tfs St Kk

30
Bwhel T/4 pk-wh 15 gy-wh msT/5 St, % qwhst T,
gﬂ T/4whel T/ 7wh —— ,;ygy_wh mefs T 6wh grad T/7 grad

fs 7./ 7 wh st T/8wh T./7wh grad T.
grad T./12 whgrad T,

Tr3——t5whst T L)

[Fa®a®aq wh Pm(#50~10'
3wh st T./3 pk-wh
Tra st T/4 whst T. |

Kk

N

FIR() KEHRRORE L
1: 9%, 2: WEES, 3: IREDE, 4: B8, 5B 6 RIEHERN, 7 fEEobs
Wi, 8: MRy 7 AEBKE, 9 BREEKE 10: BHE, 11: SUKERS
BEAOEFREE (cm), /WER, (¢) QHE (mm) 27T, wh=A8, gy-wh=KH
s, pk-wh=#k&e, yl-wh=%@E@, gy=KE, st=vr b4 X, vis=EMKE1 X,
fs=HRI 1 X, ms=wRpy 1 X, cry=#H0H pmc=ERE, T=§KH Pm=I&
A, GT== v+ REKE, lam=E85 9, grv=8, (Hol=fH, (pyx]=HH

RLIEHDTHD .

m 2 Lk &2JIE

@ ok MR - ST (1949) A T RRJIREE) k. SAL- 4t (1982) FIERE.
W BIRTR LS AR R BT RO, B0 ERE T .

BRFEE ARIBHISN O ERBREOR FRUBZ 232, ABRHIR 1288 & R R0
BRI 5.

57 - i AOEEAIE, RO TR BIEHBAN, 1T ORI FIE T TH T,
A BRI C IR P , BRIRATRRK = (AT BIRR LIFETALERIC 253 C DHIBRIC P20 53155 %



B2

B ORREHEN TIRSRRIEE 2 22T

XA R

BChod. KO s & 55 En,
IR ¢ /S AT AT T

Fd. BKE

13 10 mm £ T,

Hi

| 20 pk-whst T/2wh
fs T'2/|5 wh s(hT./K)

fs T.(tam)

320 tfa St with wh

Rty PI(é151)/16 gy-wh

ST S, Rk

1,

B4

e

a
Assa|

wh Pm{$051)
Kme

15 pkwhstT
5whmsT
10 tfa 51720 w

Ht

h-y
st T/5 pk-gy ms T,

25

B6

Mt (252 b

tf

Kmi

Pmi{g2-1)

Pm(#5-1)

a NstT/I0wh slt' T,
15 pk-wh st T/3 wh a 15 yl-wh Pmigls)
P vfs T, s 15 vt Pm(#10-2) 40 y-wh tfs St
i el m— A Pmists)
10'wh st T - 0-25wh Pm{#1s) 25 gr-wh v T/7
...... 10 wh st T./20 4 YeSlear oLt
tfa St
- /s tfs S5 whvf
.| wh P v T7301s T with Pro
<y
TwhstTragresT |~ Pm(g2-1)
/ \\ v Pm{$5-3)
30 pc Sd.(#2-1) Pk s e 1O WD TS . :
2, 35 B(¢8-2)/ 3 _ sexcaimmen E,,?(ﬁzslﬁ S 4 pk-whstT/5wh 6 wh VT8 sl
T wh fs T, Nfs T/5 yiay me - fe T./6 gyms cry f-ms cry T. gofT
H Ng ay T . 6-7gr-whms T,
20 Loy 165 St/BWhmma | O-10 wh st T, S
Ng o Sm
sss wh{ ($2-15)
3whst T/6 [~ ay fs
T/6gymscry T, .
b
——
BT 10 whst T,
Fr
FOMe) KkFrEBRBOBHEENL
T &, TR RN T, eI W T e F—otiE (BT —2) 27 LT
BY (KT, 1949; =FL - 35, 1982), AMHUK TIZ F— 20RO —MEMK L TV 5.

. BRI =T T=(RTTROAR) AHE2 65O
T TOHIRTIE, DT NITHRD DHERE & i3 & A CHBELOJES T, #hE bR
PNEF) X sy Ok R HE BT D1 7~ & [FET R

TIEE 1L ISR LTs &9 7 BEls I O 3 ke

EIFE & 8-10cm, VR YA XD FESE IS T,
JE %72 &9, BAET DR

PNTRA - AR E RS, E2

ThDH. LEREKEEEOT Y7 (Um) ERFRL
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5pk—wh st T/5gy-wh
® vfs T./I0pk-whst T/
“10gy fs T./4wh cyT/
Swhst T/I0gy ms

T B=

159 -wh st T./10 pk-wh cry TP
/IOZOyl wh ¢-st C 2 YT Sg
Sg i % 15 wh-pk-wh st T./9 C5
A . #h/vfs';l',/c)t_l \ho'yl s
7 EA U 3whst T/3 fscry
T/SwhstT/2 fs
e ory T (Pyx)
15 pme ms ($5-2) (Hol y
6 wh PmBIo-3) (Ho) o 5 wh GT with Pm{p) «gi«;m Mt 26ms GT (Hol___, 4 12 wh qus T.with
Mt {Ho) Pm{#2+) [Ho)

= wh, Pm (¢1-0.5)

o b pmc(8-1) ms (Pyx)

FIRG) kBpERBEOBEENH

THL. BFFEOALEZ EFHRIXE 523 T2u.

st o ERNIITIE, RBIX#BERT2E 2247 (H2) »oEHEZ 7 (M) £TEEAT
W5, ZERBEIGOMIE T, H2 XEEEE, MUIHIEBICEEN CRY, 202 & biEiho
BRI - RRE - B8)IUE - e - THE - HIFEE CoEESEA TS L
5. =& 45H1(1982) T, He2 b Mt £ TOERIE, B F—ATR1I7TmTHLIDIIHL, %
JEE AL T3 2350 400 mITiET S, L LTV 5.

m. 3 # )il )=

e UK - PR - FEF (1949) A3, BT RGEE] N RO ) IR 2 i, T8I AR &
fidh. FFH (1958, 1966) « EAIZA (1961) - BAHUEEIUACHTZES (1970) - JITT (1981) 23 [FAfEA %
. Lo LEFICET 288, BEE RS KOV OWE Clathoms & BroTEY,
ARBOTHENE (FbE] L3R5 L& S Tnd

s o TR & S 2B RITTIRIE, T)IEUED T2 DR & 72 > 72D T, (ZE[REHEANERE
LTV, HTHREET » &FHT - BRI TO Rl —a L 3 2.
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i ’\:-_’
e
<=y %a 4 a] wh Pm{#105)
= douwnstT. YK
Ht Nb1
3 wh st T/3wh ms
8 yl-whstT. XA A S o 8 whms pc T. Tooa] T/20ywhfs T
_____ v Pl | wh Pm(#10-4)
ded 2whst T 8o | PmE#30-5) e
+— —F2whsT. Nb2 T— il 8 wh P ($30-5)
[ela 4] Np
Nb1 4 wh st T./20 1fs St
0 whst T, Nb3
L ]
LN
=0 wh-yl Pmi$0S) Hg2 :
a i ! Sylwh Pm(31>)/ -
ata ] vyl Pm$O-5) Syl-whst T. —) ¢ 10 Pm{$20-2)
| T 2 whvis T,
‘Hgz
~10m
| : 27 wh vis T/2 m-fs
pmec GT.
Lo ] Sg
£
—_——
LS
ZA5CE] wh Pmi#1-05)

FIR KPHAFEORHE LM

BFEG AR HEET PR OB = RAT AT A DRI 23 CoHlg ¢k, Thio E&)1
JEICHEEAICTAR DAY, AR RIS AT O%8 RS TlY, Ao THREE 218 &1L RE RO BRI
HHLDELLND. EEBBOTRE L1032, TNTFF) KIEHBEA ORI LRI T, BR
MEBL LTHRET b0 LH LD,

A LAY, AREES?S NET ) EIFHIR AT ORI TR X AR RAT - BHIAST (R -
17~19, BH-27)) TRIAEEIC, F 7 AR ORI TS R X BIRINT « 77 40T (SR
-14,-18)) CEMFEIL, FNTNESIEDND. KVEEBICESTIE, REo LRIE, REH
BTIETIR3OE RIZ, ERMX - BHMX TIIFr OB TH6Hm Fo s ZAIET S .

BE AXIEHIEAN TR A0 mELEEHEEESNDDS, EMICIERE.

o HEE EELIE O BIEV O, B CH 2 B0 EiARO EE-TTH DA, K



3
4
5
&
-
, 8
= °g 12 ° =30m
B ] 13 =4 10

HIOR HHRTTRGE, LRk ohnGEREO LEERN LR

©: MBRERE GHrEs, 1978), @ : &ifE (WR—A®),

@ EHEN (S5 - %y, 1982), @ : FWLUEH (=5
%, 1982)

1o, HDRIERIRAE, 2: o= o+ RESSEEIKE, 3: B, 4:
WIKBEJRE, 5:RE, 6:WH, T pE - REEHE, 8: BB
BER, 9:RERE, 10: REHENE, 11 ERE, 12: 8
BU OB, 13: B

Db - EEEBLAR L BN,
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I3 LB PN IR S 1 D A7 R et — 5 e OV
VO B O EEMTH 5. & H o
KW EZRR oA HIE, BURTRX ZRETILH &
WG OWEJERTIZ AT T D 5 H 085 H X Sl
TR - BT O Y i ELE T H D, BRI
BEOHIKTIZ, WiE - IEEAEBHICE 2 2
27 (H2) O5MmBRED

oo, 2 R—2s0dtis 37
O, 2l LTl 2 BEOEE &
FoTWwabnlHZbNnd., LaL, BEARH
O HTG J7 1) O Wi g DAFAER, FIRLE R RS
WBDOND, 7R EDOMEDOFHEMITAGNT
[EAINN

B FICRBOLWE - RAELENLR
5. MAHAHE T, fem A —F —OMA)E
ERTZEANDHLD FEIZIEE 10 em b
ImMBEEDOERLB% 7.

TNEF] KIE IR O Z3 B X 0 AT 1
HORLZ2 U UL O A7 S8 D D g 2 B e IR
DIV IENGRY, H3- HaArE 7 (Tra-
Tra) - B2 7 (Kk) KROMEAKIZR E 2.
BbaOMiE > 2 b dh D ((HRE IR
3BM). £72, LoOHILEEIE, Evsik
DIEEB LR LB R b > TR Lz, Zoff
MONEHED L0 FEM A EARIREIE, 559 (1)
A2ITRLTHD.

B O TRk X = AR ET - BASET AT
OARJEIE, —IRE RS 20 O B - s
JEHENO 2> TS, B LEEE 7 0,

NHEARTF A BB GRC, BRATAR) IR
YTy NG OREER EICRBERH DB,
DFHETIIEEIREITZ LS, BB OE B

FRANIE L S HBT& 722V, 7z, SRS EHT -
PEAL R/ ILIT 72 & o0 F et if 7> & R BEI A7 3

U, /INHLITIZ 330N C o = I I VR BL) T M 2 B BT 2 BT
UNHLTTR O] 2302578, ZONEIROGHOME 2 Mk 2 EE, =5H% 7 (Mt)

- Ty 7
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(Sg) 72 %&ED (9K (3) CB), ZOBFENLADE, ZIIT

AR EERSER ST b0 LR BB,
I BSLIHR T BT O = WAL T 5 KBS, DS OR
T #omeamc 22057 (M) 245 BHREOBE
T Lo TA.
g I tE

S8 REIHLTEHE VLRV, KIS (1949) 1F, B
FEXAL\PART 225, Limopsis sp., Solamen sp., Turritella nip-
ponica Z#& L TWa. Zoftt T)NET) MIgHIKANTIEH 5
0 L s, Hﬁﬁﬂﬁﬁﬁ?’c‘ Raeta?sp., [FITf7[LIEAT T (LIIF C Cultellus sp.,
Protothaca cf. adamsi, [l 7% H HT %% C Ostrea laperousi,

Pecten yessoensis, Venericardia ferruginea, Dosinia sp., Ma-
coma tokyoensis % 2 it LT\ 5.

i FEAIED> (1961) 1F, AN/ MLUASEA S, Limopsis sp.,
Lt Nuclana sp., Turritella nipponica, Solen sp. %, F7-9LERE

J775> 5 Nuclana sp., Pinna sp., Acila sp., Cultellus sp. 72 £ %

BUR BETRKEREUEOW o) o\ 2w mpm i o8 R T EE 2 B Buccinum

fhiEe st 5 LRNIEDH:
HHERERCAER (A perryi, Turritella nipponica, Venericardia ferruginea, Pecten

AR RALL)
triblium, Ostea gigas, Acila insignis## & L C\5%. ZivbH
DALA N HHEE S5 ARS8 OHFEBRERIE, ARRKIGEHIRO AL\ - oI LHECIEE IR 2 & R &I &
RoRRWEL, — T ORTH TN « AT CIT BRI 2> & HERET L < Ie o T D
Z OftiATFL LA I DV TR D (1949) 23, B\ Tl Pseudononion-Rotalia #£4E, 57
X T AREFHIFT Tl Bulimina- (Cibicides) #£4£, RIX > #hTiX Bulimina-Epistomaria #£5, [FXE
W CIZBuliminafEE A #RE LTV

m. 4 % W J&

w8 KiEFE (1932) 2 (FRibig) & L Chind. kg (1949) 2SRz [RgriREBERL T FBR
DOV 30 m OLEE IR ORE] LHEE L CRIEA 26 A, M ((1958, 1966) - EAIE) (1961) 723,
FF A B, BASRESIUACAIIZES (1970) - JINRTH (1981) 1%, KZFED [FiibiE@) & THEREYE |

EEDERLLOL UCHER. E78M (197D 1IKEO TRabE] (< THSWEE), EmpRLE)
EHbEbO L LTHER.

W FE R 2 EEERPE )7 300 m 2> 6 1500 m I EVEITHE 5 72 5 S EE) IR O . flok b OFRE
U7z TEERERL T BBR) (X EMRBNIELL, F2ZORO P30 m) ([ZIXHEATHT 2 EN RN
WO THET 2.

BREEF  ZE)I0RE I EICEAICERY, HEBICESICEDND. IO EENT,
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BINEC B CRIGO LM L, TR AR OF 66 R RS & 1653 5. ARG
Mok RS CIL, EMSFEO RENCHHY 95, FM (1958) - EAIE (1961) @ ERE) &

BE AREHIEN THERTE 2ABORROBEIT, ZEIFRICENTHI80 mThD. L
L, RS OLETENS, B RRERROZEWRIIE, FoEXFEE ORI S0,
220 mBIZIFET D bD LR BEND.

o - RBIEHRAL P, R B 0 ORTEAUERGE T > KRBT (R)7) 2ol o R
BRI T 5. ABOFE R0, TNET] RiEHE N ORERTT O K0 Mg - )ik
FRAEK B1 - BT/ NEFRRET - R EDERE 2 SO TH S, EBOTREZMHE L, EBEBTIX
R S O L B I A AT A RIS PRI 7 — A B ARSI B DS,

AJEOREEE, ARG TIE N6O E AT D EM A FDH, FIHRFIC 10° gt CH< . ko X5
\Z, ARFZEHEN AT EZAMOIEEZ22 LT b0 L fiESN, RROMBEE L, HEREREOME O
BEEZELTOWD RN D 5. 7ok DNET) MIBHURNIZIT 2R E, 512 AZHEVIEIEE
JLvEREZ R LIRS,

B FICHEEB ALV KOO PRSP S22, FATHERS 5 VI PRIRBI R E T, &
I, MEEREET 2HS, ES5emUNORBE KD LD 5.

FRURTiIREF O, WERise 7 v RO EERIICIIABOR S RBE/SH Y (EM-3), HErLEIC
FBONMERT BT R ROND. ZORETOARRE, T THETATEI A7 Ry LR
T, EETIR L XIS A S AR A R TR T S, o FIEEATICIE, 150 emiE &
DZEBNT2HO AR AL LIcBEM R END. EMED b DIFEE 35em, FAZOH DI 25
ecmBET, BEFCHEShZ REDEIVTNLEREE EL L, HTORYE - FOIY Wk - fA
PE) BEEnD. ZOBKEICEEL T, A5 Frobo s Bbhda, &8ss (1978) 1% 'H
NE | OEHREST, ThEV 3-4m B T~ F) 27 RERHERREZRLE. 2o 9%
A TR (1981) ICXAUTERZ 7 (Mt) L ENTWDH DT, ZOXFEHIE LT iuEAHgo
T OB AME & 2%,

L2rL, ZOXMHICIEMERS S Lo IcBbns. ERoM b Lz AEERE X, BURFmICKE
PRAES 100 m CYPFEME FIZE L TLE S . L U T OMEIZ LAVUXHTE T o RO R O
TMt AR SNTERY, HEMICTET 5. 2k, FEHED L AKGHOHERIZ L, iRtz o
EARBEDO RS 7 (Fr) &EBbi, TITREGRTIEH S5, ®EFEro Iy, Jilkgfo M
HY 7] X, AREOEHY 7 (Od) THHAREMER®S.

T X, SRR DRFICEBENIICAD &, REICIEECHELE OB 3% < 72 BN
%, T\ET) RIEHISENO)IETRAEREARS, MAERRMAICE, $F9R (1) ALICRLZ L S BT
DBZEIND., ZZ2TEW, B I BV BOERYNH-T, BEFICIFIEI60cmHEY D
AEOEKRENEEND. ZOBRMSIEIIY 7 (Kk) T, FREEOER ML 2>T\5. JEHE
WCIFHEREEE) 2o bbb D

tE fbhiRED ((EH-3) 1ZBWT, WEBICHENLIWE I L MEPIZ, EERBORE 2
HOE— LV FRbINCEEND. Fe, BEETICELELEY Y RS TEOEREAZE T
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FRET, 2FIbmIzizz L.

B

m. 5 ﬁ £ )E

s K& (1932) 4. SR (1934) - HM (1971 1% THiZERE) 0% %, E7-fKIEN (1949) -
F£M (1958, 1966) - EAIEA> (1961) - JIIGHT (1981) 1% THbZEVRAE) DA ZBA LTS, Ll
FKIFA (1949) 1, BERTHRRARIAHIICOMT 2REEE [RRIEEE & LT, Lt (s
J&1 £V TALOEUEIE-ST, BEARIES (1961) - FM (1966) - HiH (1971) 1HFE I EBEE L T
W5, BEREEIAITES (19700 1L, FELWRHIEAVA TR &V o aaiy, IREE ()
B SRR OB S X FEMICH D, & LTWD. ARG TOMERBIX B Ui g2
(1970) OfEfiIic—H L, [RREBEB 2E&8LbOL LTEXRT 5.

R IS T PBRAE D 5T+ R X L BRAE O, /)N ST B & & IBUE I —#57 B ATAEBUZ 2T T o
g ((Fid -3, -4, -6, -15, 16, -18, -1972L)).

FER ITHETH =W, T[22 b0E] LhF oA ST A RAT - BEIT, FICHRF o
INEARTIZ 3 C O, #)IE O RICEAICER S, FRIRE R T, AREO A g%
HICHe D, NESMABORITER, IFEBRINTH > TFRMOB R HIER TP 2, REBIC

JES L, TALORIE & L O FMFE & ORICRBL TP bDLHLRD.

JIETHIFRAE K 7@ 2 54007 T, RBHESHERICBLL, fEEH 5\ W ILHEE & Lo
DR L 720, b ERRFEBEOBRIZH 5

BIE  RHI0) IR L BRAERHE TR 40 m, REEEHTZS BT « JEUE TR T 30 m.

o - BE AR TRRER T@SEIET, MR EREZBVBRINCES. ZoftiEo
S XEITAALERMZ /D, RIS LN TS, BRJIFH TIE, N3O°ERI#EOEMICED D0
ARHIEOTERNCH . BICETAH @A (28 OE] 28T, MRiiskX 4 REME S a T
(GRR-22)) [ZE£D. oINS EMTREICHE 2ZE %, NASW-N70°W, 3-5°NE L7225, #
WHRGIERE, MEE RIS - BV ERoOm (B -25, -26)) %i@0, FBOEER)IMKHIC 7
Db, FEXJIFIHT (FEH -11, -12)), FRXHELET ((HE -38)) ~L NS,

FF~OIER N, MENIC NE-SW OERIZZED S & RIRHIWE L 720, KA OO}
72725, ) HiZBEXED (5527 o K] AbHFOME, &5 WIEELEE) IHEHA 352 =Ry o
R CIE (W -7, -8, -972Y)), FRED LHICEDLR, BKEDOREWENIAL, b

WA OEHEER L T\ D, K (1932) OHERITIE, ZOFHEICAAE O R ST
5.

BE  Heahod IR R A KBRS A1 TR0 40 m, IR ik X 23 ELAT + [ [ 8 FETET 56 30 T4 30 m.

B ICRRIEER O, b5 VITRABHTERE A R, FRERO LERGQOJIREE LT
L. MOBHEL T D &, NTETLRREOREDL £ <, IREOHNITMEOBRAEET 2 L NS
V. ARE LTUHMERIZZ LW, Fnc L v BibA 2 BIEmicETs.

JIBTHRRAE X @S DB E A7 EBEIOARREY, H1E)IZ 7 (H) ZHie, HFREAOWEIES
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HOLWVFREND 2D, —RICBEAREZET. HLO FLZIFFIRZ 7 (Yn) - iy 7 27 (Pk) -
M2 7 (Ng) - HiRZ 7 (Fr) 72 EOKPERED, 2-10mOMFEZREWTHRENRD (H9IX(2),
B1-B3).

WY 7 =T 2 S BEE TR EATIC 2T C, REEOOARR OS2, HLEZETEEOJRS B,
B em A 510 cm BRE ORI B A LIZ LT L 512720, SUROMAERE LT s RIcT 57
O, TNHOFMIEMFRICE D, ZOMETREORKR Ed 2 WX LERSFE 0K FICAET 5
#EIIREZ 7 (Od) T, ANAZELMUIEET 2B THD ((BH-24)).

FRPIFNET (GER -1, -12)) OAREIE. REROTIRHRARRRORE 2RV IAATE X S e
Hefd g 2~ g

tFm K& (1932) »ETFOELA - AAAUbAZHE L7z, £O%MK (1934) 13AEA S 917
DEALFZ®E LTz, fV TRk (1934) 12k, AALH 10047, HEY T 45, HIH 180 K7,
)= 1FE, itk 1R, HAr 30fEAR7 LA S e, 8RR L BEbAY, MRS 111, e
THE, B E8TT, PEHIIBED/NIAREIE A R T 300m oS THH. EiTHA,
ftPEH SN2 CTRIZAEJE A RSO 2 FH Rl L LT, RO 20 AT TWD (ZEMIE. Z2i)@fis X
JREDEE).

1. Limopsiscrenata A. ADAMS
Lucina civica (YOKOYAMA)

Lucina acutilineata CoNRAD
Venericardia ferruginea (CLESSIN)
Nuculana confusa (HARLEY)
Polinices didyma (BOLTEN)
Glycymeris rotunda (DUNKER)

Dentalium weinkauffi DUNKER

© © N o 0 kM w D

Natica janthostoma DESHAYES

=
©

Nassarius caelatus (ADAMS)

=
[

. Cardium muticum (ADAMS €t REEVE)

N
N

Paphia amabilis (PHILIPPI)

i
w

Protothaca adamsi (REeVE)

=
>

Nuculana gordonis (Y OKOYAMA)

[En
[¢)]

. Ostrea gigas THUNBERG

=
[«

. Nucula insignis GouLb

=
~

. Pecten yessoensis JAY

N
©

Barbatia uwaensis (YOKOYAMA)

i
©

Clementia vatheleti MABILLE

9) K (1932) O M .
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20. Cultellusizumoensis Y okoYAMA

722, mBEO2MIIMOERICK T 2L ERTHSD. 722 H D 55 Cultellus izumoensis X
HEBAE CREFTIZ T O N T RN &, 2R E L THRER X 0 ORERROES L HARERO, &
WK e 7 4 —F TH D Z LEEIERM L T 5. TSRO ZEM T, MRNEMEHO 58
(KR, 1929) O 7 —F LIZLBERENRZ L LTS,

TEAKIED (1949) 1%, AREEOHE AL LT, HTHT ZWmIT L =25 6 FF, JIIRTIRA X R4
henbEEWEL TS, ZNbDIL, MAEZEELLOIUTOLDOTHS. L=1: Cle
mentia vatheleti, Glycymeris rotunda, Turritella nipponica, [l : Acila insignis, A. divaricata,
Clementia vatheleti, Crassatellites nanus, Dosinia troscheli, Limopsis crenata, Lucina eivica, Ma-
coma incongrua, Nucula japonica, Nuculana gordonis, Ostrea laperousi, Paphia schnelliana, Proto-
thaca adamsi, Spisula sachalinensis, Venericardia ferruginea, Cancellaria spengleriana, Nassarius
coelatus, Phalium cf. strigatum, Tonna cf. luteostoma, Turris cf. unedo, Umbonium giganteum.

ZoE, IEM (1978 a b) 1FIKE (1932) OM SEBEOMENS, BELE 54/, ki 2
&, Juglans cinerea ##4EL T\ 5. F/-EEFE L L TIE, Paphia smabilis, Tanna luteostoma,
Glycymeris yessoensis, Protothaca adamsi, Lucinoma annulata, Dentalium septentrionale, Acila
insignis, Dosinorbis japonicus, Callista chinensis, Chiamys nipponensis, Anadara subcrenata @ 11
a2 T 5.

FILMEEE T, HUKIEA (1949) 12X Y =#mHET o Rotalia- (Planulina) R¥4E, AliZEBRR 300
m Hi 5 0 Rotalia-Cassidulina #£4E, [LH X O'M s Planulina-Rotalia #4223 & S LT\ 5.

b a<lx, BA (1935, 1936) 73 Juglans cinerea MEKHL% )%, Cedroxylon sp., Cedroxylon ?
sp., Pinuxylon spp., Taxodioxylon sequoianum, Taxodioxylon sp., Cupressinoxylon spp., Juniperoxy-
lon sp., Celtis? sp. 7 EOMba %, HEasr RBRMSEORBH2OLME LTS, £, KokAwA
(1965) 1Z°1T Y Z OHE 5, #5CTHIH T Davidia involucrata BAiLLoN D BRI LA 2 FE L L7213
7>, paliurus nipponicus MERE, Cunninghamia konishi O3 LA &2 E T 5.

m. 6 + # <F &

SR Mk - I - BB (1949) 728, JISTIRAER ERFOROANL (b A AR Y L, [E
BFHME) bk, FM (1958, 1966) - HEAIEA (1961) - B4 (1971) - IR (1981) AS[EA &l
.

WM ISR K A G AL L 0D B B B Tk e 7 ) | TR AR 57 00 e H—
(G -2~ -34) 72 8).

BREBRGE IR LIRS, BRETTHRRCE AT - FECFBTIC AT <, PRSI S
(7%, ARIEHRE AR OR RI TR T, ATHO TS & SRS RE L /20, T
ORI LT3 5510725, IETRERKERFN D F A I C ORI, ABO_LHIEHIEE
LiAT B, £, MERGRKELSE, $6)1 (MESTHHRLET T —FRD 760 mT <
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DOHIRTIE, REO ML ERBIZESICEDNS. ok, REOSHILTRE G TIIEBAR
IR > THY, BREHREE THL TREROEREEZZRLTNS.

[BE BRI THtHis T 33 m. BRI TTHEIKHE S FET 2> 5 [A X6 L3 L2 TR R &R <,
#9150 m.

- BIE MO )R TR A KA SE A D BRI TRk X e A BT CE, FdE S N10°W &
M, 3R CHRICHIC . AKX R MY, WA HNT Tk NE-SW A&k CRIERI & 720, matom
WO BEATH O FYES, BEETIEIHEER, R LD, FFOERIZRKTZ R - FEMRT2 bk
XF 7 IRHTIZAE TN, FLp) A e sk oo B 1L T 20> & i T 7 & ORI 3 A 5. Z OE0ME RN
TIE, HORIET - HEAHT - BRSO KB AT - BRI, KOS RRM T SISO Th 5. 1

EXEMPNTITIRTE2H NE-SE T, JLFIC6° Ak THE, & ZAIZL 0 /LR E S OIENE T4
WrEns.

FLPAAS MR R X FEIIT « 0 a5 T RFT IS 434095 1L, B HRICIIARE LB 5 b oo, #%
WwoEME - RERE - BmEER ETH T, BREINEWIC 1 oOWIEOFEENEE SN D.

B ABO—RIREHITIRB DS - AR T, BIIAR L SEET L. ficky, EoR
BB OT vy 7 T ALTE, TEEOREHBESREND. ARITRMARE & b R EORIRI
HDT=0, < OB NAEL, IS Z 0 770,

A D EWSF S0 a) I T CTOXREL, BERE, BBEOWE - JBEaEEFE L, & EITM
B D7 B UMIBEOBEUS 8 2 Bede. 3 LWEEE I, BRI a )| RA O S ((Hi
4 -33, -34)) IThHDH. BFETIEFE2HAZ 7 (Hg2) OE LT, ESEIWEOMHS &80 mETh
5. AMIKOAHERITHIEBONAIR CH Y, AF L HEEEMERBERERT L2 RTbOLE
s, ZOFEIZ AR T E I EE KERE L, Joa)IHT D <Al -21> #5238 ) 2 ik
&7 (Sg) & <Mlif-22>HAICBITAEHZ 7 (M) TH5H (F9X(3) CL).

FERA R, BRI XIS E AT D HFHES I TOMIETIE, EICRBHE - BREEETH
5. [RIXKFRITOREEMEALO/NEE (BH-7)) 123, E#FZ 7 (02) b5, ZOX 7IFES
5 cm O A EHPRIEEK A O T, JES 2 em L F TR 2-3mm O A EMES ONFKETH 5.
RINEROT 7 RBITAE T, EICBBLOWE - REERLR> TS, BEKIEMIZZ LA,
W8 OENITRIE Lm BROBRA & ETe Z &AL,

R B AE FHIT » BEALIXSE A IRHT 72 & o BT R0 ERERIY, RBDRYE - IRa BB G2D, T
TRE O REHRE SR END . ZOMEICHMAT 2BE 2 KERE I ML T, (1 -19, -20, -21,
=26, -27, -29, Hi-33) OFHSTHERTE . FWJIEFOUHEALX )T T b FFHED AL S
L, MR CE 720 (FEH -14, -15, -16) ZREDHIKTHD.

ALK LM O —HALREHRIE O A0E L, £k E LTS, BEL L b2, L Lk
BT D BULEHITCIE, (H&-17, -18, -19) 72 L OHUE TREHERE O _EATIC Sg DIFTEN R S
%. SgOBEEIILT LbEETT, 50em U E((HEF-19)) 2205 10ecm LA F ((HE -17)) & &+
B, REEOWSICHEA 2L LT 5 I~ U TROFR Y A XOEIKE 2D ORERTHSH. Sg Doy
ik, FIZHRFOSHAITHHEBINLTND



35

FIKHPRIATIE, i TR S 2 CHEURRAIES, HRBREONAIIRSNS. R
EOFEHE ((HE-35, -36, -37)) 2B\, HEICAv VRO EZHES Aty 7 (JES 10cm
1) BHERS, BHENOHTIREZ 7 (Ng) &E2 65, (HE-36) HATIE, ZoLAK25m
ARG - BEREZ GO I RO SEEERIKE N H o T, HHE EPBIEMUCERT 22, EF
MHATOd EE T HBL.

BR)IERTE, BIERWUETO RO b7 (91K (3) C5) T, Mt & Sg 2R S ii-.
Z OB TOAREL, MEHE L Y ORIBEORE LIZBE Lo T D, IR KR RAL - Ka A
HT 7> B4 FLIXBIRIET (2 20T T, AREIXD 8 THARLIZ L I ICARBORWGAN LD, FRERE
RECAEEIIBDN, ML LT BRSNS, LWORETHD, Mt HLZIZL®D, K
27 (Yu) - limE> 7527 (Pk) -5 %7 (Ng) R3f1floty MR L TEShD 2L (B
9[X(2)B4), KFMEIZETr. Yu- Pk NgIZ2OWCIE, H (1954) Ik W ZNEFHL « - H' B -
HI'T L SN TWebDTHLD, F—J@AMAE - BEEMITIEIYM2 a « YM2 8 - NG L QAT &
NTWeled, RRETER L. vk, REOZOMBIZI T 25HIE, THREPERBOWE -
HEME, REHITREOREHEENMEE L o TN D,

A AEiHbalczZ L, FRCREEHRICEIADE—L FELLBETHD. #kiZH (1949)
i, IEK B E (< BE-16) A1) - JIEHRRAEK RS - THA (B3 T Adla sp., BETEHREX RS
BT (f&fAil) C Yoldia naganumana, #-bXETE HET (FAR) T Thyasira bisectal® Z#&E LT\ 5.
7272L, BUROEIIY, SHEBICHYTL58VWRH LS. AL T, HURO Rotalia BE5E (i
J&?), HERO Rotalia-Eponides #4E, H # 4k Rotalia-Bulimina 4L A2 5 L T 5.

Kk (1934) 235 L7- Stegodon aurorae iE, £ 72 < AEHIZHE LI TN D, fEAKOERIIT L
ML, L APER I NIETTRAE X G A T, NHREE 7 EROM K 500 m Oa<, EHEE T
Mt OMWBOLEIE] & ShTW5. BUEEZE OHEOHRITTE 20D, koo ki, ik
OEALH OPRE (FiZERE) O Bz X725 2 L XfE N .

it FHLREICHERLIZEIIC, RBPICEENDKEHBO S B, HH LORHEOE L MU
C DR D KWEHEE DA DHERR STV 5. MilETifr L B X LRI 29 & T 27 ED &
ENEE, ARG 5 ERERE P O KEREZ LA LT TEATEY, B R—2%
& LTIRBRIRICEEZ I T D, &N Tn5d (28 - 4511, 1982). 72222 TH, MtLPHi/e L
ARBTOKERE I LD, He /g EREOE LWEERHER STV D, EIZZ0iE)y, HETHEES
DOFFIX « GRKIZHAAT B/NEBHITIE, M- HIDBERIN TS (53 - 451, 1982).

BIBOEER R, W ERINAREEOATE O NE), 1977) OHICIE, Mt Hi - Ng - H2 7 St
HEn o kKFESE MRS, b Tngd GRAED, 1978). Zh6DBRIT, H10KITRL
Thsd. B, (LFEPDIX, 48U Stegodon aurorae OFEHBEI DAL, HAEWFEHITS Z Oxf
AR BT 720.

10) Conchocele bisecta (2% Ly,
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7

m.o7 ok 8

g K (1932) - M (1958) - BEARIFA (1961) O THIEMEYE] ([CIHEHST5. KREI3R
MZEXE O THIEOVERK 400 mIZHHRAORE] s L, EAbb I haBELE. L
A UHIEOHIL (RF) 1EKIE 6 IO 5 143D 1 BRI TWA 23, FEF1 4 F IR O iR T
X N5 &R, BB OIS TR,

Wi IR ZEERE, FEESAL B 1 km o et —4F (B -11~2E | -13, £/ -19,
-20) 72L).

BEFEFE  XEETo RGOk o, RERRTEFHRET » NIREO EEPE ((E@-6) T,
TR I AT D, WA E BT ATNE & 13 EH B X CEBT 52, BESBSAICHIINT 510 %

HoTHEORRE Uiz, ABEHEFICAHIIES 2R L TEY, FERECEMFRE & 3R EMRIC S
b0 EHEND. IR A GLNERAD TEMEAEREPICHRERLTWDR, ZO/E

[F X ERSE QT IFIEITROBEE ((FiE-22)) T, MUTEMFFRERICRENRSZ L0 h, 20
ZEBGZND.

ARBOENIE, JITTZEXAR, TKEREHEKGEMO EERT, ERBICESICEDR O
LHoND. MEOFEFRITMHER SN TWRWD, RERPHBIEREN M2 b TAERE L AL
T\, WEOBERIL, §KE A 5B I/ MBS 7 > RETEROM T O EREICIER TN D |

BE KbLEVOIEBEILBICH > HIRT, ¥125mb 5.

D - BIE ) IISTTZEEXEN SN - TRy - @4 - BEEO LRI OML, otk
DIBRH~OSAIER LN, FOERE T, EEFEODEBICENICE N SET 2BERS D
D, REOLFED LB Wx LD,

gL, ZEREMICNE-SW OEREZ D, MIEAFAIZE 25 10° OE 2R TWD. HdH
DUNIFOIERHST, BN B HMLE, WE - IEEEEOEMSFER E LELTH0, Zhbo
M I3Z— BRI LN T2 b 4 HAITHENTWD. 20k 5 s L HHrbET 5 L, Kgn
BEHRE T Y O/ G725 ZAINORTEE 2 M L TWizoTidenine Bbhb.

B EEEEE UL UISERRROWE NG D . RIZEERW LIZAKEOPATEEL ST 5. F
ORRIE & OBERATIE, BREEPD 2 ERZV. 20 &) RBEABIERRE O B HR0 6
L, WEOBRAEOLWESE S - C, #FM (1958) - BEARIEA (1961) 1% IRGEIKEWE] &IFA
TV, fbAIEEENR.

. FEO—EIIMER L, KRR EMSEE L REEOBRICSH S, #KIEN (1949) - I
g (1981) o MEME] IZTOTHICABEZ ST, BRENANITES (19700 @ TTWEbiE) 3%
O LEEICAREZ G, £ (1971 © TS E] 1320 EICAE AL EA TN D.



38

m s £ H &

i KE  (1932) - AT (1961) o TEMIRAE], #M (1958) o EMEE), BIsEN
ferfFsess (1970) o MEMBME) ITIZEHY T 5. #KIEA (1949) @ EMBRE] 76 HiERE O
ZBRWZHOICHY T 5.

Wt IR 2 B X A /s B 2R B ERAE T o B i —

PRk HEHHE G EEORERE G LAEICNT T, HIEEO EANICESICERD. 56
Fe20 & R OBHE TR I LS AT 0 CHE BIE R 5 72, ARIEIXEMERE o iz #E g
%, AL AT B KM OB b Ain CHER IS G B8NS .  OBRIEMEO3% LA A
PE TR A, TIZHE TIE Lo & bICERIERD L, HER & & b EHTFRE L @Ik
ENTWEEIEDEL D, B Z2ROLBEZELRDLOIE, HERFHONbLLNp THD.

BE ST T 45 m. B HAR K2y b RO HIH T 10 m 72 L 5m.

2 - HEiE HERKHO) T ZEX AN O HE~, HXHE)IFEO EE—COmT 5. BB EOE
REKBRLMWAEH KR, ABODSAIRO T LIfIE T 5. 2 2 Tld NE-SW &M TR 7 i
BRI THEE TR SHEEZ T, WA ARG S BT TR ALER THRER & b Y, Mk
TR LAS I & T, AN TR & 70 5. ARJg o Ee oA B3I L v ALlicd 523, ¥
ALK BT 2> & 5 T 5 S ) NS > TEDWE OB O 7=, Wig omllc b omasi b,
FIKFERITICBITS (HE-5~-7, -9, -10) R EOHE THRTE 5.

B EEHIE COEFIL, DS - Jeia B8 & 5 WO IR & YIRS 05 SRR 7/
HIgzamd. —MRICITAICZ L, BOETTRXEE LS L2 & FOF ST, Ak L7z X 5 18 Fheod
TR & B OEEEICHENS A, ZOMITOEMRIL, BWE - BREOEERE TH-720, REDL
OWE - REREEIR-T20T 5.

£E8  EOMICAERIAEHDLME, KT b RILA bEERR. AR, (1961) 1, HADE
OO CHBLIZbOLHEL TS,

md K& (1932) A MEERNE] &t fKiZ) (1949) - FH (1958) - BAIEA> (1961) -
BIBCEEUACHTZES (1970) - IR (1981) o TER==le/Af@), M (1971) o [HREMEIEEE] ([T
ERR-¥

B G2 XM, B FREERE O R KR OREN L EIZA DB DOREE.

BFEFR HAMORFREEE S CARBICESICERY, ZERERO Moy RiEE] R (@R
-1)) TEERBICESICEDND. AHE L ORFERIE, o BikTikETa)IAHE (GER -1
~-4)) THHEIND. LM LEICHES CIIEEZB L, LALICHEZ D @ & o KA N L 72

5.
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BE BAMAEARGIES, #45m. @kPOFTA T TR 20 m. ¥ X E [T TR 5 m.

o - BE OB ZEXAE. S RX R R 7 ElE £ Toflz bR e LT, MomkE
W—HZHMT 5. @K Z FGR T 2 )L, B3k < L0 T TRV, RO —
AR OILRIEE O % R D, ZOMITIEE N R OAERIC S 720, NE-SW &R THRIZ
BRI TN D,

EHTREED S WG IE N MAOMRIZS 0, IEHREER TIHER L ED S, Eheofitu, [
PP« AR B OB AR AL DI L FRET - & T 70 & o B IR <, A M8 & @mEdg s En <ot
5. ZOED, BRIV OWEOR TIE, WILKETEBIT4Tcb oM 5.

B LREREOPTCR, MAERICERAEEL, SEREEHROTIKADIE b 5 WITHEIEE % &
ET DL NS &L BARROMIRIEEIK & 70 & O KW 21k, BIFL->TND.

BEARMOB FHER (CEM-21)) Tk, BIHOPAIEE 20 cm LNOIK A GO 1155 % 7
(Nb1) Z#tZ&, TOFMLEM2H2michlzY, AfRAEZZEICELEY (BF /83X, Np)
NdDH. ZORRRITIERN—E L TGElE CBIFCE, AEOREICEIL-> TS GBI (4). 725,

p X H: (1954) ANB' & L72b DAY 5. FTITH L, NB O TFALICE 2872~ (Nb2),

BFEHZ 7 (Nbs) %, WINbEFRBHHIOBRHTHAR L TS, AR ZOHETI S OEK
BOMERTITE oo 23, BUEHRPCH Al (ZEYZ P —HUR ((H -3)) (BT Np D TAL
MIET DRI A Z R Lo, AU B IE Nb2, Nb3|ZHY T 2 AMREMERH 5.

EE BILATHE, K& (1932) 23T < OEIC T Cultellus izumoensis, Umbonium
giganteum naganumanum % %5 L, f#KI1EA (1949) % C. izumoensis ik ZfE L LT, 1EFMIT
Acila “divaricata” 7¢ £ 6FEAZ A LT\ 5. IE[M (1976) 12 XU, =B, HESFEE LT Cul-
tellus izumoensis, Mactra sulcataria, Ostrea gigas, Paphia amabilis, Barnea japonica, Clementia
vatheleti, Mactra cf. veneriformis, Paphia schelliana, Callithaca adamsi, Alica insignis, Nuclana
pernula, Periploma otohimeae, Macoma incongrua, Acila divaricata, Raeta pulchella, Umbonium
giganteum, Polinices sagamiensis, Natica severa, Nassarius gemmulatus @ 19 fii 3 U, fREEEOHE
FEERBEIL, SNEOREL HOREZ TN, EHELTND.

ZDED, AL EARETIE, KkiED (1949) X Rotalia-Peseudononion ##£E, Rotalia- (Len-
ticulina) #¥4E, RotaliaffEDOFELHEL, MAERL LTS, LLTHD

m. 10 & # )3

fmf K (1932) MEOMHEORBEEICH L, sElRE#so a4, EE» (1949) 11/
R, OBROEK 200m OfftEfHE A28 & U, TEEEANE) &4, 71 (1958) - BRARIEH
(1961) - BASEEMUACHITES (1970) - #9M (1971) - IR (1981) 73 Ziv 4 ik

B IR, R 2 1B 200m O O AR EOEE.

BRFEE THOMERICESICERD. AHO LRER IR LAJEE2 R L, 2Ok m
BOPLICH D HO LB S DA, FEEITHEOBRAZS < 27 LIN LR T, IR ONAE A
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FERE L2pv, A IR TAREEICHY T2 6 Th Y, BRI TBEIN I Ao EIRIE, T
RERICARESITBEDNL TV S,

BIE 45m72\v L 50 m.

S - BE OO EECEDIROMAERYES K5I, ATINFTHZEXER - XA,
PEIXE AT AT - B, E7mEAXE) - @mEKAK - TEREOHIRIC, TREBOIMELE LTt
WA AR R SND . AR £ 22N 2 HFFEIZAEO D3 N A O MR 2 729723, HiF OB 1
RO T, MEIEITLTT L B R TIRZR .

B EESFEOERICEELE, BBEOWE - REEE LR 5. T, ORENEEHRZ L
LHHN, WMHICEEPELLT L. LI ENE. KETEVWIEOHEANRR LN D O
1, R TR AR D BIRORET A 12T Tollgk ((RE-12~-14, -16) 72&) THo.

F AR CME— OB R R R, SRR O IRMEGRAFTATOE (GFH -15)) &8
LFTBAALZ 7 (HmM) T, ZOERPEHRICBOTOMAHERSA TS (GEH-7, -13, -21, A
-1, -2) ). ZOHmMLUSMIITERIIKEMEIZITZ LS, WA PSR OBEh 2 s & e
BRETHD.

I\ fEKIEN (1949) 1%, #HE=HufFIT T Macoma? sp. Panope genelosa (=Panopea japonica),
Solamen diaphana %, ¥ 72K& T Macoma calcarea, Yoldia cf. lischkei 72 & Z#E L T\5. HAL
HBEEE T, Pseudononion-Lagenonodosaria #£4£, Rotalia-Pseudononion Ff£E % #5 LT 5.

HZ, HEFHEATHE A (1958) I X - TH U bz Segodon  auroraeld, AEHOLOTHS.
PEMUE, JNIRTTEEDCH RO THEP O r S8 T 2B ORI (WA -17) ) <, BIfREA
IS 2R, RO LEICGEWELEE Bbh .

. 11 L#EREOHERIBREE & HERE

FREBREOHERBREIC OV TIL, AT HLERMBO 2 7 o MRS AT+ 5 Z L Ic XS
M B b0 EbhS. FEIERIFREICOT Y, ZZCEHBEE CIHE LN TWAERNIEESE, HER
BB ONCHEEED 2 L, MEEEOREBRIC OV T L TR &0,

S8 e K OV MU A0 3 5 R RED BRI NS O | COBSL - 72850, #8571 Rk
(281 2 AL & B oD e BRI 7R TFAE T, 2 ORRTIZBIBEEIUACHIZES: (1970) 12 & 2 ZEEEEOH
E OKFEETER) IcREhTWa. Jebb, #RJIOLR GUA) ML, A7 - ZBEW - ff
WiiliZp EOHUBIZ DT 0 A 5, FIE - MO - FisiE e SO EEOERT 58T, IXFEL
OEMTHRFICS AicTE. —F, AF GEH) HIRIXREEL £ &3 20EEEH 2 WIZRED
Wi - A EEN LR H8)IIETH Y, EMIEINNE-SSW, HAHIFHIZ5-8 Thb. #RJIOF
AT 5 2 b oREE, KPYEREOBNC LY, FEHoOETHL ZEBHLMICESRATH
5. ERmMICR T A MBORBEAHRT S &, HRMITEREMO 250, EIELTWD. DEVE
JERfE DAL, MBOBAOBLEHIC KL, ZORIEOMER, RRERBORFICTT Y
FTHEMEEZ R L CWD I ERNND. il (1982) 1ZZhE TEs)IBE ) LEA TV D (B 15X).
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B3R HRERL X 5/NEOH)
CHE-T HEOBPA » o 5
RRHEOIAR
R CODEID A5 v R (-3 )
(HHE-3 A TOMIBOAT VA MR (PR

gOows

)1 [ eih 2 BRI M2 D AR, HERBRIEOL OBV A KM L TV 5. EDESFEOME L, Rl
DHRFELUIWE - THiE T L3280, H25WVITHRE %2 lRE<°, Crassostrea gigas D{bfAz &
DYKERDOTRNEERENSR Y, =FN -8 - ik EOHERBREE 4R34, —F, #)IE - fiLkE
REE, NENOINEOREL RONDEIBRETH Y, EREN D FERIBHICET 2iED Rk
EEATND. ZRHDZ EnD, AHURAZ ETLEE EEO_EREREOHERICOWT, IR 15 XITR
Lo & 5 B ol fE s T s (45, 1982).
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HUR FEBERCRT 5 LRRBROBENTR i, 1982)
Lefid onv, 2:WEoA b, 3:BFLIIN, 4: BHLTE, 5: 0, 6: 8, 7 KIFERE

M. 12 fREEO ERBEREE O
TR U #E

SEEREERR T 2 LREIIE, HROZ 2R
I8 1 /2 5 O TR 3 sk oD By EHER e D B & 7 L
TWa. L L ZoHgE, #B0KOW LEE, (£2
WEEATEY, H<HOHBIIATHICSHEINTE
D, HEOEMITIFEA SRV, bl - EREDR
BOBEDOR—Y v TEEHID 2 TR0, EFTR—U v
TN &, RO AT EFRL TR\, Tl
v WNEBLT L HEORE EEDLLL 2N 0ONRL N

wI5E SEEREIE, LABROMEMER LA L, HMERVWTEELBRV RN

1mgﬁﬁzﬁﬁ;ﬁ;%ﬁ:xﬁgml SOLSBEMHDE, WEOKIE, DI

©: Wil @:WRAM, ©:MIF-4(> 45y L LT, ZOEHERThE 25807 7

0, Tl N:gF, M: o

B Juen (1966) 1%, 21|75 /7 Huls oD By o HERE B % 74
REPTEL OHERERKZHED TR Y, fiH - av 7 U— MNEER ETHEBIE L3720 B g o 3k
OB % H 5 T, RWIBB Lo,

PLEo@&EENZIESE, R A ko FiR e A e T 5.

1 =TS, R AT S O IRWER T T, a0 mRR 6D, ZiudfsEic
HTo2b0LBbhs.
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B [ﬁ?[‘:ﬁ-‘iéﬁi*ﬁﬁﬂﬁ%ﬁﬁbﬁl

2 B B & T

IO THEOBERE . EH (LRI LT OB QU eiEs, 14 m) Gug, 1978)
A-AY BORTILEITER

2. FATTARIRT, PR T O AR IO O R T O, BB O SKITHIR LY B Th
. ZHEHUEBICHS T2 b0 L Bbns.

3. HEERK AR/ AR & B O BB ZET BB T, Wb O - B BIE2R S 55
CHUFAEHBIHYT 25D THA D

4. WERKKE, WESEEHEEOUIINOOREECIE, REOMINRD S, IR HY
T B AN B B

5. WEAKFADIIIOORERT, RIS 0% BRI, B HEG O SR 42
R DR VAR THICIE, E DD WIS OIS - EABONARONS. Zhb L&
JEIZHET LD THAD

Vb X o1z, LB ROREE G IO O FBREE, SEE)IIAREDOLEE RGO R
BEE L RUET 5. E IR S % TBICHIL S5 LIFIENE-SW AR L 20, ZEREOR
BREOMIE L LI TH S, ZOZ b, SENORECETHRY, MWk s s
DEBRED.

7B, RO FHEICSOW TR =) > ZEEHT SO TR L7- b olc, ik (1968,
1969) + 7 (1969) - iEfIEA (1975) M UNHERE (1978) O#WMENHDH. 7217 LN bOMEIE, 5L
T 5 Ml E B O P20 LIEERIC & - T, ARRIEHIEIZ B3 5 5t X ka2,

Fig (1968) 1%, WURIEFEHIH T O FKEKEZ X ST 59T, HRNAEICER & 2HKE%,
ThLE D AL-ABDBIRICKSY LTz, ZRHDH b, FHCARIEHL L DY Db 5 L BbN @I,
AS-ASETHS 5. ETABEIEL, RIEESHTE S O SUCEE T & O & i & MIE 0> 9 %



BI1HE REFEHOTOEERER & RIMIR L OX: &%, 1978)

1 3 #a 3 5 = W i =] ® " R 1+ T
WEES |wemy! & Lo o] BEED gy BEES 5 g ow |mp| REESR
O Bl b A AR G WM G B L om | ER | 2 &
# SRS (1962) [ZH )] . KE | =R (em3) | REQ960) Kl (1953) ; - 5 & g
Hod (1964) - oo (1956) ‘aiﬂzt
4 & (1967) | i (1959) (969) | 4 4 TI967) | S5101973)] Wi (1965) (1961) [
ey | b R
et e | P : :
7 ]ﬁ% TR 2V M B NEY Ammonia beccarii ﬁgﬁﬁ%iﬁ:‘:
p PRERE§S
% E FHREE Rk Abies S
£ =
7 g g | Picea
b % B TEYR
# B B Ammoni 3 3
¥ b *ﬂ [ [aRe Elphidium advenum Alnus x . bR P4 EIPIZ;;:;: (ﬁi?ﬁj'z&k&
| L ’ G| B dovarm | x| T FONE (PR HE Hoka
. ® & Anmonia becoarii | B . BRED GBEREZ Y
= 1 . W B |HE Quingueloculina B HE (Rare -§
B ERRR # B BkiE seminuling | = AR Foraminifera) 2.8
ik ; 23
e e SBARLA i b (o] Elphidiun_adverum CREBRSE) Z, 3
%R B #2 i & [ =
\ FHEE
BHE LI RE Elphidium B Pseudononion
%% " EAEBXRE |80 B " Jjaponicum
S L pi3:2:3 % &
Cassidulina ey | (D)
Wi/ AEB subglobosa
F (% ) s; (Rare
Bulimina aculeata 9 Picea sz | Pseudononion ® Diatom)
[E2 0 ] Elphidium crispum S ERB Pinus (%3 Japonicum B
- (BERAHE) = Tsuga Bat)| Bulimine aculeate < H
i Amphi |
Uvigering i m’srg;:miensis it oz ER I AEE | e S I
& akitaensis 1R JE Ammonia tckanabensis : Uvigerina akitaensis
e i Bulimina aculeata 2 i::;:;g::;y::uenum (EEEE) . l !
e 5 e N ulimina aculeata E |
(F® & #) L}’ R \ Cassiduli?zfza,zzig‘slz‘zosa ! ; !
s t Bolivina Amphzcgz;gy:"ie’isis
F KEAE : K OB Bulimine marginata
(R i %) Cassidulina sagamiensis
Bulimina nipimnica
HHEE (i ) % & B
gy | |mm R Bu(él?gq?ﬁelo%li;m WO N
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BT, BEAHIZDE 2RO FIZRTEL, vk b 37ewn LA A~MIIRE 2 3D 72 03 D45,
LaEND. FMARRERITARV DS, A3 TEOFEEMENC LAVX, BAEBFHAGT - J0VTHT 7 & AR g Ht
ALV T, ZOBO TR, Mk -20m 5 -50mHTicdh 5. ZhuiEbe o mig Tk, Et
FREICHY T b0 L BEbhd. AL, A3REEE U WERICE A, HAHEEE T & ON)IH A
LROMIIC AT 2 a5, MEOHE T2, #BEFBO—HEMEkEZELLO L Ebh
5. ASJEIX, THLEL RV Mt - WORETHESTOND, L T\5. ASETEROS
BRI JAE, BORERARA T - A X O JLE TR O m AT IS E(ET 5.

MU EOHBHEDEFAN OV ARG IR LTI & AT, ASETIRABEM & LT, Adjgllbe
ASJELL E S IR EVWE R CWD 2 ETh D, Wil (1969) 1L Difia B L CARMIEO MV %
THE B 24y L, EEBOREICIE, ALHFTRICHN S BEORMERH D L L, Z0fxr (=7
JBRE) OEEERRLTWD, ZORMMSTIUE, Bk (1969) O FEREIZ, LEEREHRO RS
BEE DX ATRE L 72573, EEBIZ OV TV RIENAT 2 DIXEICRERE it FTh o T, LR
BIIIAAE LW HBREE WD 2 L1070 d. ZRdsfiiE (1969) 1%, ZooMUgIcxI L THORERE o4 %
A

& (1969) HHHE (1968, 1969) &IFITFFMHUH A > TV DA, ARIIEHEIRICBIRT 2 DIF—E D7
ThoD. F (1969) [ FEUEIFHHIM FOMEZ, T =Bk & Lo M AR LR L7
JEICK Sy Uiz, TR 18, SRR T 5 Zes)E - BDLRAE - fdide (G5M, 1966) &
ML=y, IMAE] COWTIIEFERMEZRET 2ERHCZ Lne L b b, —EIHE
BECHY T2 00, SHELTWS. 728, # (1969) OMEILHE (1969) OME L PATL T\ 7z
O, FEERSLOBIMERV, M ERE) FEOEEIIHE (1969) o HEUEH] O FEDZhEIE
FE-HLTRY, EEEH0RRL T 520D, WEIXENENFR—OERER—V > 7 &k
LEBL Wb LEDbNS.

EEEED (1975) - kR (1978) 1E, LFl2FE 10O EF Y ORBE-GHL Y, HEGE) Ko
WEOBERFX S EEEZTI LI LTS, 2L, ARIFEHIENE, ook’ 5 hTnd
O IE, AN THE L S 7z 20 HOREEOTEM 72 B el 2 Jue & LT, Hukp 6%@%%7‘;‘]‘ )
U TERE R, ZOHUIROREF & AL DS ERE - BUARKE - i*}\J% /IﬁJIIJ%*,%W%&lZ%
L7z, 202 LRARKELUT % BREIICktl, i A 8o Ead THREER) & LD, mEkE
OBERGRE L, FAA T A XACGH Tk om (3TicH 0, ALF I > THRELS 78> T <.
Z OHEREFIOLEN O H T, HiiE (1969) OfF (1969) (2kv =it Ll & ShnmE, &%
AT E A<, =T (1975) - = (1978) 1oLy [ ERER R & Shizbolc—8T5. -
SLIEEES L, [HRER) REOBE S WAt ESE] EIEYY, Z oRRiT—H8E Ak
BTCND (H14E). KBOBM - HRERESIC OV, HIRD LI WR-TNS.

LIAT, HiE (1969) o [HEUBHE MEE) KU% (1969) @ M AJB) 1%, HFRICHTid 5 HE

11) #ig (1969) 1%, ZAORMAEK LN G, THEH] TilOBE (A8) ZikilEEOFEEE (P - %1, 1958) 1
FFEHE T (AS-A7) 9L FElEo = v KRB - 58 CRR - 511, 1058) K UMBEE i OMBIREE (P - Z#1,
1958) (ZXfE LTS,



46

TIE, RLERECRT 2 =Y RBEEE O VR TE (RS - FM, 1958) ([t d2bnL sh T,
WU =Y ARESE SRR LY, Cha Rk ) FEME LI TREB) KO TREATHE) 72 LR
DEEMONBHSRRY L RS, Zhzaiic, REAHEZOBRBIC L Th#ERShTunE. L
L, BEAEKHRE - BIENLHZE (1970) 1%, RILEEOR Y k)80 & Metasequoia disticha
XU A X T oA THHFEICRT 2 KRB REZHEER LIz Licky, &Y - ZYROMEN L
WRERHCET 2 Z L AW SN L. ZOBRIEN (1974) XIS, TM A 1 ERERAEY
BETHZEEFDI.

LLEof@m» s b o hn3 25 ko1, Hifk (1969) o B FHE] RF0RICARINTND
EREIEN (1975) - gk (1978) @ [HRUERE] O—ib, EREEHOHIL SN D AN RE V. 2
OHBEIIT EREREO L, F16RIOR L2EE L0 %< e d. i, T o MHUEH) LU
B2 A9 % ERIERE L ORI HOWT S, B ORMAH D L5 I2Bbnsd. LY bif, #HTFOR
— U VTR B S ROEKESLCBEATEONAEN N BTN D DO, K TH STV D KIVE#EE
ORI EE RIS TR, BRER L TR OBRES D, RS, LS [,
BB L ORRAR Y, MEEF L OXIHIE, SRICESNZRETHS.

V. fEEERE (B e — A8 25 Tr)

AR DI 31T, TR DS OWEAE - RS - MRJEIC Lo THO BTV S, =
NOOMEE, FOKBALH D b R A P &3 A MR (B AMIES)), (5 U < FED R
ol & T A ASETEE) (RS M), WAL K OV LT ) 7 &0 1 0 B S 72 48 O JE AR
Endz. - BIEIEHIOWRED 5 B, Ak T3 e < &b S EIOMEERRD B, DRk O
DEREwEETHS CESRNBIR). N E CARMIKCIE, HHEFI D OWEN D T RSHEEE T
OHFEDD 5 B, SN 16 OHERIITHBTERE, Al GURESHIOHT) CTIEHURE L HEh T
Wiz ARG TR RO RO H OOV THIRBRFOA A AT 2 2 L L35, £, Tokh
DOHJEA L, ZEOMANRY TR RO OEMEA L, m—LEAIE, CEH7ETEROLFRZME
FALER, ThEFERLIL DI LOIcoNnTIE, A REEEE) O4FEf#RE L.

FRRETE O FRE, 43I (1955) AT OKBEERED S HUE £ TOHURIT, SHriE oGS
B (FEBDSEAHER) (<L 0 HER L@ ORKE LTHEX b0 THD. 20 L XORBEIT, K&
(1930) OEBHER FEME L, K EMINEEE TE2EDILLOTH 7. il - 74 (1957) 13,
FHECER 22l & LTZfRAIC L0, BB O FRE UL Lo 2R 7o b 0 2 HEEEHE &
e L. Al (1960) 1%, MHEUERZ T bREE, REDHE, ZEEw— AKXy LR,
RABUE IUALAFZES (1970, 1972, 1973, 1974a, b) I, REEMALE K OREiH A KA L, HEUERE %
FXS U=, £7-, BE - g (1972) 13, FRiRHUR & KEEEEO KIIKE ORI A RE L, FRHICS
Ba—ALEE5EICXaT 5L EbIT, TNEICKHIET DISLOWEAERY 2 M8 Lz, $£7=, ITH
(1971, 1973), WYEIEA> (1974) 1, KBEMPE L BUREE O KERIE OXI I LD, BB A%
DOEFO—HEWET L.



47

FOR N, BUREA I HERS L TV D HERE IS LCRER (1911) 23 Lz, K - §AR (1925)
IREARHERE A A4RIE L, F7o, K- HAR (1929) 1%, Z oA thoHERm Ak EE L ma L, K’
HUE R HE R OV TR E S A RN & B 2 7o, R RIS (1959) 1E, B EnUE & BEE
HEe L, TOTFNIC, EREOFRA MBI LIND FHRRELRE L. #iE (1969) Tond
ERFERE Lo %, WO TINE3@ICRG L. Lol s, T OME XIS Z .l
LLTRINATEY, FEMl e L@ 288 OV TIThiLiz b O TiEZRW

V. 1 k& B JE Kk

g BARE A %é(mn)

R BRI A 5 O

BF AL, RRTHEE MEEICE, WEEr—ABICEAICEDN TV, AT
i EEEE RESICEY, Flr - A ICNESICEDRL TV S,

D ARHUSE ORI H 2 BB O RN, kO Tk KIGHKIZ» T TOmLTh5

B BT, NEICRREE DR A S Y, S BT AIEEICZ LWE - WIE A
[@inbed. BEIZE0M THD. AHIRTIY, REARITHRIIRES T FADOER T, Wik

BE34m IZBEE A H 0, 40 ~45m (HEICIRIE N & 5. REKMGENT T, R EE 40 ~ 44m + £ TR
M T, 49 ~55m + 23 - WIRHE, 60- ~ 74m + N RBIC/R > TWD. i FEMOMSEIE, kit 50
~ 250mm TR DTN 720 LT BEOWIREED B 72 5. ARHICIIYE SIS 1 X3 & 23Tl as,
M) KIEHIROARE LT 52 b oo EABEBIZET 2 Z EIEHLNTHS.

IV. 2 BLEWERE (0s) MULENR—LfE (TL)

& P - FHM (1958). ZEND o—LJEIE, R - KA (1966) KOAMRSE THXS), BEHRS
ni-.

B JIRHZEREAROB LAR (FH17X, H 18X A, C)

oKl M%W%@Egk@@WﬁEMﬁméﬁgﬁwﬁwm6,M%mﬁﬁiﬁﬁ@kﬁ@m%kg
2 47 IRFIT % i S oo PE A —

BF THMOEREREZFEAICEY, EioRHr—ARFIIC WZELN TS,

FH B LEARERT, B B17R) SABEOEE B 18KA OHEB- KU'B-2) I2k5 &,
WESE, WE, ENLRIWEEHREM TH . BRI/ G20 SRIZEV. BEITSROR
WHRIIDJE TR R o 5. JRERHE G BT TL o XRICED b, UL LISEY
DHAIEL, BROEBEZRLZ XD S, BREIZ10M THDH. IHITHR L 0 BN Y 72 2 )1
TN ORI TIL, SHOHERMOWRREE S 1 v — LNBORE TH 5 3~ VA RAENEA
STW5D. Fiz, WRABKSGOLEBE B19K) <L, ANAEENLRDIIREREE, ZEEDr—2



48

v
A—4 «
S LRa— L@ Nﬁ&%@mﬁ
0 DINS =
' TITIT Tt mrh . B
RISV ViJl\Y’I T TR,

e
N E

W e

5 b .
AL i

= . il

& LBRDHE

FLTR BRI e~ B0 b LR - A8 CORFYRTBEO A v 5

COL R 18 A DAL 4, - JHEFT AR S LD, & oIy, sURBEENbLER

— A% COBSRIEE ShoCyw B, WIROERNCE, F — A ROME GUREE) A4

WHER L CW B0 BL %
JBD A~ v ARAEPEESITE T D 2. sehallloTiE ($F20K) 1I31L, BAEBICHR LB LI
WHESERH Y, FEEEE, PEmE, LMEBICXSTES. AEICEILADOEREN D 5. AEEEIX
SR DFENEE 200-50mm O L I EEN G20, MNWEEOEELROND. THREIE, ok
DEVWHRIMET, ZORIZEEOH 1 I~V ARABNRLND. EIRBIEEFKGAR W LIKEBAT
W DSHAE LIBRB 2 Z L 3%\, Bl I~ ARaEihr L) HridlEgkEch s, HkRE
DERIFHEORE 2 I~ o ABAEN S S, B (F18XA ML 7) 2 OFEMIT (5 184 A s 18)
T T, Bl ABAEOT 12m £ TRAR R —~LERH Y, B LEIHEEE VSR B L
oMK TH D, Z OHU O BLJEEEE T/ NMED H 72 0 IR 1.0m =, S EENC AT TI o R
HRIDN G2, —IBICA 2 TRERCEAE AR bis. JIFIT (F21K) TiE, B ULIEDESEO BB
AMPBRFRERET, E2Ia3v U ARABAZNICHRENRTE Y, REERE OB I2I38E O Tu-
B5ARE»N B L. JIFITAHTIE, $5 UEEMEE 54 O R B C, R bEKOEN I TH 5.

ZEEN v — LB, 3 LA 25561208 5 B/ ) LB EYL L7z KUK 6700, BRI
8MTh2s (FIBHBEM). ZOHIITKMEGERE L LT, 6OBAEL 2RO TERDS.
B UBWEIE DOE LICHERET 2 KK OB, WEEOHDKEIC LY By, Hl1 I~ FRkaE
DFALLEM M S, FEEO LML 45m O TIu-25BAfEE TlZbleoTnd. ok, ik Za—%v
VEEM (3518 -221K) TiE, FlIavrABaELsRAr—AEO8E (F—7 v 8aE) M RES
ICHE-THY, ZEIo—LAFEL R Hr—LAFORESGEERHLNTHS.
sttt GEROF LIBIENE & 2B 1T v — A8, MTHIE)Y (1974) 280, BURTPEHO ERE & 7

HR 7 — A S OB & Bl 2 — BB —FE LTttt & Cne, B (1975) 1R U < REEEBEORE
WE LR — AR OV & e — LIS Le, Lo LARSETIE, R0 LIRSS &

=

12) WREFKBHIEOSELEIL, /AAFEI OO THERICIFRA L T,



49

OLZBENr—LEOhNs, Kh#EHoR
HELORHE—AE2 ol L TORLED
T, B INB LIRWEE - Z2ED n
— AL, KELBEOBIE & R 7 — A
BlcEnExtbInd. KEHE 81K
D5 AP KETZEDOEIR 7 — LB O
e Tlu-14, 25, 31, 34 OBEAE L A =
U T BICKHTTRETH 5 (5518, 6IXIZH).
ZENR—LBOT7 4y ay Ty 74E
R 1L, gk (1976) Ik L, H1a~
o AR A JE A% 285,000 + 28,000BP, Tlu-
25 % 243,000 *+ 18,000BP, 275,000 *
20,000BP TH 5.

IV. 3 #BAE (Tm) XORHE—
LJE (SoL)

wma BREE, BEARENATES
(1970) A5tndh, s« mE (1980), )R
M (1981) (ZX Y FXsy, HERINW.
AT, ROZEIn—LEY %,
ZEEN r—AJE & R — LXK L
7=

B HRTEBAXKE LIS AT
7= (i - mE, 1980) A%, AR#LE T,

e
i, "Mm AR B

SBIBNA B LEDBBORREFHR A~ v 7/ OfER o )
F o ORI E BB T O 555 LBE CRURmEmE) 24mL BURTIREXEE T & T 5.

RBOTHE. S AROSAIRIE, KO 3 HIKIK
nEND
1. BRIETTREK R A AT & IR T = R X TR
2. JIHRE T v K T4 0 & T T P b BT T 2 6 SR oD A — 5
3. AT AR KR B KA D> & B —Hr
BF TMoOERBRZAESCEY, EiotBr—ABICAEAICEDRD.
A BRI E GE23IXA, B, F24X) T, FEEEYE, hEE QX DI, BE

13) LAFFTAERL T
14) HEEL - Kk (1966) 12k Y THEE &g SR EFRIC.
15)  FGSL - KAF (1966) 12 &V Xy SNT=ZEEND v — L JE.



50

m ¥
0~ ] A2 15 % ~18,ScoPm [ | L
5 ‘A‘A‘A‘ 50 v
L . o 4000 H'smw"z) IR 1)
=& l5 #~IR, Sco Tm-8
1 - P g1~ Loty VUV - I:
i Y lis HPm (¢| 4 E (;.SB_\’::})X Vvvvvvv 40 %, Pm(¢2 10) L 3 _-L\E
4 AA‘C‘AA 12 &, Sco(d2) T ;—r&:7 Y AAA':A“ 20 #B~&,Sco
24 |g S RS DI A el e el B T P24
6 e ,PmE
L BT | L
H T2 F-o[a_a A ali5 &, Sco(¢4~10) Vo] e =
Tu-8 I 35 R~ 4%, Pm K52 vvvvvvv 25 B~%,Pm \ VVV Y $ (=
3 T gas | vovov |35 m-mbm (Teu-1) s . {$10~30)
(Tam-5) R ($2~5) Q#Fm [T % ~i%, Pm
x> 7 — [ TR IR
o e m 1 ” RIFPIR R & iy 7
= Tgﬂa 22 15 #, Sco($2~3) 4444
4 , L
F3 L] Z \\
L T3l VY725 @, Prise~3) | S ET RO~ L
L
_ 2
5- £ b e e e 10 K~ Pmes) | | Pu-2s o] 8 48, Pmig2~5) ':\ ) 7‘/71'/Ik$_~t25
(TAm-4) 2| (Tcl-8) > 2N
L k4 L.
_____ =—xaal 5 F,Sco(gl~3)
. e AW
Tu-1 L
J4 | esL T @~ Pmigs) L |
© {ramn n| L N -
C . SHBNG, B
o[ATTAV]IS 4%, Pm(g5) BEZLBETT7
- L.
7 - -+ "
o[V XI5 4%, Pm($3) mEEH 1)
= B8y
s [* L e
]
44 e ICEE
.. L (THAI?Z) TR adli2 B {E‘.SCO.Z?I:;) L
. -
I L TvoA[FIS3 20 B, Pmig1)
o]
a1
$ A
e E —
] L.
L
ol B olzTz=d 10 e, Pmigs~1)
WIBRB SEERCKT HLET v~ 2Frb LR — ABOBMERIRK GiiF, 1982c—iniE)
5. TR, -, W, W E, KeKE, feedim, B, Bl i,

e, 5

&R, ScoA= V7, Pm--BE, (4)--HE 1mm

BEICX oy Eh, BREIXTMmETHS. LEKEEEIX, £30-90mm O - fiMEE65. TEEI
Fra) 7 LEARANBRT 2REOIRET, ZORnI8EsecmOBRAEAS 5. ZOlA
JEITRBEEEICRT D Tm-2808 (Al co F—F VBAE) 104y, RHe—AE FHEHE
RTLHELPEBETHD. ok, TITE, BRAEOLREZHH e — A FICAESICEDPRLTHD O
T, JERORH T —ABOSMTH LTI, R—V o Z7@EHNC LD &, BRBEZEY o—LED
JEE315-20mH 5D T, £ FHICEHr—LA@AFELTWD L Bbhd



I SR >t

o LA
R 1f
, gos |
i ToL ST ~ LfE ERYN:S
Te 37)I1HE = s
T Tl |, . v s - g ko L0 2277
E fe:2E 3008 Mz FHBRLEE # 5
B 8.2 . Mol REFF O~ LJEPER -
8 =15 = M2 REH W 2307
. \ a5 B ML REFD-LETR % t
N Ly [ LURNERCY R ] N
MaL. \ 7 SL TAED-LE vt
- TR L | PUAR 'ZBI s THEE e
- T \\\ 4 VoL N Tub +R 0~ LJE
80— \\\\h_L_ —9‘|, pmcas| ——80 Te FEMRF . . .
st It \=d T 14 i SoL 2@~ LE RRGEILE)
g NI AR il Tm % AE n
. w7/ T zmuo-ng  LO]E &
A L iy T ] ‘;’(5 i;ggw@ BB
taz Lt_? BB BT
NI (O N o =
99,52 [557 Pred i o
w R |
R vl \fvval/ Ilm ’;’{ L
I i #
o v Vv | L i ﬁ . k4
L W'y / 1 Is LR 4
T i -y EX
i et i
70 ! P
i /
} Sol.
65
- Fe32
(Tm2) S L
1 e R S I s N
i == N T
(=2 Uxy fegea]— ~ — e
0ol —34] L
- | 3
60 RN
\\ L JUF0ET
E \ 19-@
] kS -
\ : L
| Os N
%2:77{
i EARESS
55-
i Os
50
45 —45

WISC 3 LIBWEE LSBT w ~ & JHORRIK
S w - AHL D RO R ~ AFHET S CREABIRCTTFRBR M. SEoAHE 6 BoRa LWL



52

TAE (35 23X A 1,58, 45 25[X)
,¢@@ a5 LT (45 23[X A #1445 15, 16)
TIE, BIEME RO - B ok
SEEIL O~ LFE
” BRENS R, B
BE
g0 DRI A L EENBEEL TS
4 BENFHEOHERY T, R %5
3 HZlbdhn. FBIEITL12mET,
5 ERRIITRERBICREAICEDN
N 5. THEMEOR—Y » 7EEhc &
o D&, BAEOIEICITEEE N H
D, HERORE &Rk ba
WK B LEDHELYACHE > FBY » — A LHHEHR LT BOLIL, BEII2ImTHS.
SR —ABOREDOAY v F (RECFISHAOHA L-1, JIHs N
THERBRANASE). . LBDHE (0s) BITRICHER L DT e GEBRA HER) HoES
GBI 0.5-0.8m THB. Fillm —&JF (SoL) i BILJI|m ~ &
(TeL) # CHERERRITMBL T 5. LI 618 EBID T (MR 20), PR (HAR36) 12

DL, TEILIRERLE,
B EEIE PR E A D IEE N DR o TV D, hEOIREIZIE, RHRr—AEOKRERE, Tm-2,
7, 8RO LN, AR{kALHD. BEIXBMIRT, TREWICAESICEDIL NS, M (5
26 M) TiE, AEIEFREE FRERICRESGICEDATVD
BURAHT (355 23 A MR BHM, HA0K) OXMEHEE Tm-280 DO FIZHERE L TO D IeREND,
HROEAR® e bA, RENEERE B LT L7/ RAE 8K A, BITTRT. ZknE, K
TREEIRIL, EL LTV /X, aF IR, 1YY ) I7VRThD. Whibaix, 2 RS RE
HL, aFT@at IR EORELEME, bR, v VR, AFRE, AXAIVR-b R4

AR ! 2 3 4 - 5 6

IR — 4 -
ig%&;ﬁn Sy N "o
K= BER \nmmmnnlnﬁ"/

RR ) e wEE
\mmﬁlﬁg

LRRE (Y Y7
I .

0 100 200 360 abo 500 600"

R B UEWEE & Zh il 5 v — ABOBRHORAELRTAY v+
UL B A DIELS, BHRWRETAENIr o). LMol 1-6 ERRERoMBYRT. Blos
MCRERED v — &8 GF2 7= YA BAR) BELEPBRELESCE - Th53, hiifcr, Rlle—AFE
TRE = — LSS L RDBEERFAEACE - TS, £, SUBEESOIRTR. (LA 6-18 HBMm)

16) KPR R A il — RS o R OV AR 2 R D R A SR G HY



53

FAR L F o T BEERNR @I ET 5. KENEY
WA LRI, FRCBR R R S 220,

HEE A O A IZ OV T, RF1Er
(1979) DMEHRARML K AARKFEO THFRY, (6
BRA, WS L5 #27XK) OFREREER—Y
VBRI LTU RO Z R LM LT,

21N LBHEE L 2K ¢~ ABOBTEO A M1 B ~5.6 ~ ~5.85 T IX TR 12— A
v I (B8 A K20, ST R IRy

B -4
Ii/\-\"‘JZKE}i F—vzi"Eri

s %2 T oA RER

fikH). 35 LIBIEES OWERAYE b @A R T, D REHEE Pm-1, KmP-7,-6 A8 (Bl r
HEKREE 2 = < oA AR L e e s, L . .
BT 618 REMR) BAE LI TVWD) 5D, -63~-65m

DN, TR —LEOKRESEE Tu-8iA
B (D UNRIBAEEMEENTWD), -7.06~-7.25mOMICIE, FHe—ABOBAREY 1350,
-7.25~7.35mOMIZH HRBEE ET 2R ATEE, Fr—LE0KEHETm-8AE (N
U ARAE LI TN D) L TE B AN TRV, -7.55 ~-8.4m £ TIXRKET, ZOF

S 2ARTE
{ N—T - BTBR @)

S ABER

T R

HRR ZEIr-sBLREAR - ABORELGHRLFRTREAOCAY vF (MEBISRIAOHALL, HRAREE
do= a2y VR, SIEL =~ AROMM (51~ AR L, RHe~ sEORE (F -7 VIRAER) O7F
BANRRORD., ULPNLE 618 B8R

MO8RA MRFEORBIYAE (CREE23HADNK 33). (ARMEERER R,
PR ARRFN. ¥ 5 vIERR (Tm-2) O TFa SR

EHERCEM B AA 5 %

Carex sect. Vignea A¥7'B<A7V{ F 3
Carex | Cyperus A AVR/H vV ) 7V RAR F 16
B " B F 1

Alnus japonica (THUNB.) STEUD. »V /% 1 3
FB 11

F 1

MI 1

Quercus sp. 23 I B 7
Viola sp. AIVE S 2
Lycopus sp. ¥w»3JG F 2
Cf. Tubocapsicum »ZH &9 X¥F S . 1

B:3% F:RR FB:RECWE 1:38 MI:HEF S: 4T

17) BN L BERZELEAEARHSN-OT, RO —ABOKRERE Tm-21, 19, 15, 10, 9SO WNFRIYE -
&#Abiﬂ



54

HBEB WREEOCEMLARE (B p23mADHA33).
R EER AR E). SRMGHARWMAT. F—7 vIBER (Tm-2) OET» 5K

Abies EIiJ& 0.2
Tsuga 2 7E 1.9
Picea 1TV : 4.0
Pinus ~V R 1.9

P, (Haploxylon) 5 bHHEHRER 1.4
Sciadopitys =7V v <x 0.2
Cryptomeria -A¥R : 5.6
T.-C. 4x7vH-e /15718 5.9
Juglans AH=7n3E - 3.3
Carpinus~Ostrya 7 =¥ FR-~-7% Xk 19
Corylus »v 331 1.2
Betula 713/ %@ 0.5
Alnus — ~v 7 %R, ' 41.4
Fagus 7+ 0.5
Quercus (Lepidobalanus) =3 FF=r MR 13.9
Ulmus-Zelkova = vIi-r ¥+ 9.4
Acer H=F§ 0.7
Tilia ~+/*& 0.2
Ligustrum 455/ %5 52
Typha < 0.2
Gramineae 1 &% 8.8
Cyperaceae v U 7¥H 1.7
Liliaceae =V % 0.2
Polygonum sect. Persicaria X7 @Y =27 0.3
Ranunculaceae #vHEY 7 H 0.6
Umbelliferae -9 # 0.3
Artemisia 3 EXE 19
Other Tubuliflorae fiD 7 TH 16
Spores [aF 6.5
AP HBARiER 67.9
NAP EXIEH 25.6
Spores JaF 6.5

PLACIZIRED SV, ~10 ~ - 15m OMICIIWEE Y 5. & ORELNE 1% - 38 FLIE 0 FURHESE 1©
Thsd. ZOWEND, FGEEIMEREOLEREE CHY, LHAKEUBIL, TREHE, FRE, B
BEGOLHLOTHLZENHALNTHD. 7od, -7.55~-8.4m ORI DIEREDTER /AT L
i, ABIEHRTEORE F OBk STz HEESND (595%). RHv—AEIXH 18, 19IZBWTTE
PEDZEET v — L@ &2 REAICE, HMIioLEo— AFICREAICEBDL TV LONED LS. &
JE1E5-8m T, KIWEREN T H 5.

b EREICE, FHE—AEOKPERE SR THER L T\ D, B e — AR R E

18)  HURUEEE 13U B RGP I A L T D,



FHALRLDTHD.

R THH D0, KEEEORHR —ABOXMEREE Tm-1, 2, 6, 7, 8D5K X LRAGETH
5. BHa—AEOFTHERIZOWTIE, Tm-8 2% 234,000 £+ 12,000 BP, 246,000 = 12,000 BP &
EINTND.

oh %

V. 4 SFRE (Te) KUtEr—LE (Tu)

fid PRI LR, EE e B2 (1972) 4, BAZ - mik (1974) RUERZ (1974)
(XD EXS - HERSh.

B SFREE, NRHZEXSFR, tRe—AREE, FRilitE
m R ZEXSRR, BRdsk#y L, FTAREAH L RRE 5o —# (5 28[X)
F TRROHAEZ NESICEY, Lo FPRERICAEESICEDNLTND.
8 AU G 291X) oSpREIE, WIRMERIC, kDI INEED B 70 D e Uil e
JBIRIEm = Th s, AL (BI0K) Tk, EEEE, hieE, LHoEgErsR0, |

m 3
[

N



BRBOERE Jumg 6418 RBR

H23EB



57

WOK WREOEMINE @WTws, 1979). v ) ARFHETOWEMRE X b 4.
frfie, JORMRIEA KR LK B AREMANC, BBRMAOHA L-5 28R

A B C

Abies 7 @D 7 @3 2 (0.6
Tsuga 18 (5.6) 23 7.5 13 “4.2)
Picea 48 (15.0) 56 (18.2) 51  (16.5)
Larix 1 0.3) —_ 1 0.3)
Pinus 8 (2.5) 17 (5.5) 15 (4.8)
Sciadopitys 6 (1.9 7 2.3) 8 (2.6)
Cryptomeria 170 (53.1) 116  @7.7) 135 (43.5)
Taxicrf';j’ of“{?;iff;‘;e;z . 15 @D 12 @39 16 (5.2
Typha 4 W3 1 (0.3 -

Ci. Potamogeton 1 (0.3 - —
Sagittaria 4 (LD — —
Gramineae 142 (44.4) 61 (19.8) 162 (52.3)
Cyperaceae ‘ 770 (240.6) 1696 (550.6) 1837 (592.6)
Eriocaulon 8 (2.5 4 1.3 5 (1.6
Liliaceae 2 (0.6) 1 (0.3) 1 0.3)
Salix — 2 (0.6) SR S 8-
Pterocarya 1 0.3) 1 ©.3) —_
Carpinus 7 @2 2 (0.6) 2 (0.6
Corylus — 1 0.3 —

Betula 2 €0.6) 4 (1.3) 2 (0.6)
Alnus 30 9.4 49 (15.9) 55  (17.7)
Fagus 2 (0.6) — —
Quercus (Lepidobalanus) 1 0.3 — 1 0.3)
Ulmus and/or Zelkova 2 (0.6) 4 (L3 -

Celtis and/or Aphananthe — — 1 0.3)
Rumex 1 0.3 1 ©.3) —
Polygonum sect. Persicaria 1 (0.3 — 2 (0.6)
Chenopodiaceae or Amaranthaceae 1 0.3 1 ©.3) 3 Qo
Euptelea — — 1 0.3)
Ci. Thalictrum 1 (0.3) 2 (0.6) 1 0.3)
Cf. Aconitum —_ 4 (L3 9 (2.9
other Ranunculaceae 3 (0.9 2 (.6 30 (9.7
Sanguisorba 3 0.9 6 (1.9 3 o
Cf. Sapium 1 0.3) 2 (0.6) 2 (0.6)
Lythrum - — 1 (0.3
Umbelliferae 13 @D 11 (3.6) 39 (2.6)
Fraxinus 1 (0.3 5 (L.6) 1 (0.3
Menyanthes — 1 ©.3) 10 G2
Cf. Labiatae 1 €0.3) 1 0.3) 1 .3
Plantago - — 1 0.3
Galium 1 (0.3 1 0.3 —
Adenophora — 1 0.3) —
Avrtemisia 50 (15.6) 4 (14.3) 33 (10.6)
other Tubuliflorae 9 (29 8 (2.6) 18 (5.8
Liqulifiorae ) 1 (0.3 4 W3
Pteridophyta 4 (LI 12 (3.9 10 3.2
Total 1343 2167 2480

tree pollen 320 (23.8) 308 (14.2) 310 (12.5)
non-tree pollen 1019 (75.9) 1847 (85.2) 2160 (87.1)

fern spores 4 0.3) 12 0.6) 10 0.4)
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Cerithidea djadjariensis
Batillaria zonalis
Proclava Kochi
Cryptonatica janthostonoides
Tonna luteostoma
Rapana thomasiana
Reishia bromni

Mitrella dunkeri
Babylonia japonica
Tritia japonica
Nassarius caelatus
Dentalium octangulatum hexagonum
Dentalium sp.

Anadara subcrenata

A. broughtonii

A. granosa

Atrina sp.

Pecten albicans albicans
Mizuhopecten tokyoensis
Anomia lischkei
Pycnodonta musashiana
Crassostrea gigas
Cyclodicama cumingi
Trapezium liratum
Fulvia mutica
Dinocardium braunsi
Callista chinensis
Saxidomus purpurata
Meretrix meretrix lusoria
Dosinella penicillata

D. sp.

Cyclina chinensis
Paphia euglypta

P. undulata

Tapes japonica

Mactra sulcataria
Tresus keenae

Theora lubrica

Merisca tokunagai
Semelangulus miyatensis
Nitidotellina nitidula
Macoma tokyoensis
Mya arenaria oonogai
Mya sp.

Solen strictus

Panopea japonica
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Cryptomeria

[ Other tree pollen

Grass pollen
Fern spores

Cryptomeria ’
Fagus Alnus

I Celris, Aphananthe &/or Trema
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) TiE, BE1-6mOWEE L WEN G0, BT 100-300 mm Offi [T H 5 . i EE IR
RIEMMARET D . ZOWEEIZIREIOFIRAMFEY ChH 5 BRI RORER E42KA HR
28, H45M), KOH-HS (42K A A 29) TiX, 2O TREETEERH Y, £ 150-200mm
OMEGRE T Y oM MEEN S22 5 BRI, W, Jeh, Fry— b, REagRs (V3 VE kET, &
FEEIR S T IARRL) SR OB Th 5 BRItk A LRT, 7407 (55 42 [ A #5330 X OV B-6) T,

%% 10-150mm O M 7e v LHEFEEZ £ & 3 2 0 O WD R L iV E B 72> T D, —EEA TR
HROND. JBIRIL3-45m CERIOWEEB EHAY CH 5. BT (3B, FaKA  HiF22)
TIE, BHNORIEOHTEY T, B 1.5m + DM DL R A L LTEY, FHEI/MER
H5 .

R o — AP EE, BRSNS A RSB, B LB GO YLK ILKE CEIEX 1-2m
Thbd. kWEHEE LTiE, BSB00 = RAEAAEGEICED LS . ZOBAEO E - FIEeRe
ML DOEATERBEDOT — LB TH Y, HIRT 2 LEMEFPIHMEREIRNRBEL 77y 78 &
EEN TV D .

25)  AEAKEIEZ L — 7 (1965) 7 MEE 2 BEHL E LChid L= b0, FREBHTIEZ U 3 —h S RT 0L NI CREN TN .
26) BBEHEERTSRIGEEIC L5 L, BHEOR M OBIIS RIS 5 15, REIFEIE & MR L7z 0o B oW, SIfE
DIBFA#TH S .
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EMINZRET . Ebal, HH (SK-7) TIHEEAERIC 2 >OEISEN SN, THiX=7T 78
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V. 4 JIEERE (To) RONO)Iv—2JE (Tel)

fmd PR — AW L —7 (1956)

R SIBEE, Il Slla— MBI, AR 2 T

S B AHFC, SEIIA IR R & L i LT s, KETim b it 4 KR
SRICHTTIRIE TR NG, BER LD T CIRME FIc LSRR 20, KEKEAR
AT E I LTt LT 5. BRI 2 BEIOATA GEAETFI) &9 B b



Bl2E REEr— 2 BHOBKE L Y EH Ui KBIEYRE

(Tsuji, S., MINAKI, M. and OsAwA, S. §PUiEHFs, EIRld)
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Tr— ] 22)
= i E\ﬂﬁ&% e (SK-6) SK-7 SK-10
RowEMSE 00T . M-11 | M-12 M~13 M~-14 M-15 M-16 M-17 | M-18
Isoetes sp. I XA=F & MS| 13
Picea maximowiczii REGEL bt X137 %3 C 1 2 2 2 10
P sp. A FYeEAR C 1 1
P, sect. Eupicea FyeEATEIH C 11 1 3 4 8
CS 4. 2 1
L | 193 46 11 6 24
P sp. tUEE Sh 1 1
Cf. Picea Ve BEUiE S 6 14 8 23 7 18
Alisma canaliculatum A. BR. et BOUCHE F 6 11 6 17
~TGFELH s 2 2 2
Cf. Eleocharis Y 4 BRI F 15 7
Cyperus sp. HvY Y IVIE F 1 1 1
Scirpus sp. ®INAR F 3 37
Carex sect. Vignea AYB~<A7VH F 1
C. sect. Carex T7HAYH F 1 1
C. cf. sect. Paludosae v 7 78 F 7 4 4
C. cf. sect. Extensae v =7 ¥ F 1 1
C. cf. sect. Graciles %V A7 F 2 | 257 208 17 12 5
C. sp. AR F 1 2 1
Carpinus cordata BLUME ¥ 7% F 1
Corylus heterophylla FISCHER A A~ 053 F 1
Betula sp. A » -7 FBRAR F 1
B.sp. B #x/%EBH F 1
Alnus subgen., Alnus »v /%@ v /%8R | F 4
Fagus crenata BLUME 7' Cu 1
N 3
Quercus cf. aliena BLUME 3%y 7EME | Cu 3 1
Q. sp. =F+7R N 1
Polygonum thumbergii S. et Z. 3V V3 F 2 4 1
P. cf. conspicuum (NAKAI) NAKAI F 2 9
Y2755 FHRUE
Prunus salicina LINDL, AE% E 1 1
Rubus sp. ¥4+ 7K E 1
Potenti}la, Frcvzgariaﬁ and/or l?uchesnga I E P 3
FULVRB/ ATV IAF IR/ ~EAF TR
Cf. Rosaceae %7 RLAMTE Sp 1
Oxalis sp. H &~ IE S 2
Zanthoxylum schinifolium S.etZ. 4 2 ¥vvav| E 1
Phellodendron amurense RUPR., 1% E 4 1 1
Acer mono MAXIM. 4 9¥H=F F 1
S 1
Impatiens cf. textori MiQ. YV 7 XV VEMHE S 1
Viola sp. A3 VI S 3 4 1 2 1 1
Labiatae + VH# F 1
Lycopus sp. ¥ 2 xJG F 1
Isodon sp. <~y HF F 1
Cf. Compositae F 7 FLALHE F 5 3 1
C:3E CS:8K Cu:ist E:MBEgE F:rf¥E L:3E MS:kiF N:BR S:#T Sh: Sp: st
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BRRHER L LT LTS, 2k, S OMETH XS FIo L CREB L LT 5.
BE R0 L@BRE FEAICE S
B8 KRB, HEXHOS)ITHHETIIMECTRLND A, AT, ZoLBIaR—Y v 7E&k
IZEORONB I Ths. FH (1966) 1, JIIRFHEHER 05 = SO ER TR ol M By FRE %
WEL, BEOBIEIZ2-3m, ZORNIWEEMEES L v XRICHRERL TV EREL TN D,
WL TAECE, B OREIR I 3-4m, BRTRET 7 RAE T, BEEOEER1-5m Ths.
Sl — L, B LB A =2 ) PRAKIRD Y, WSRO % 2-3 KA TS, B
LI 3-6m T B, KIMERIEIL, I 2R 5 1 — AJHH TR TS advo 1oAY, R A
O R T 4 AR L C U T B 0 0 AL, AEHERT L Cu % 1 — B B ATRE (AT)
CLHEBFE1I A TE (S1S) BB LND.
M ISREAEE, AT - BE 1976) (250, BB LT S 5 B L AL
HWHETHML, BT 75 LTMESIT NSO THD. FRI1F, £ 21,000-22,000 14C TH 5.

VI. m—LEPOgEE &SRR

AU 34T 9 2 JEBR D KAZ L HE I | TN CWT A RYZR D C, A AL O 8P BIR N IEREIZIEBT 52Tl
inote. ZHETIRHERO ETFEREA OIS L, REMERRICE LoD oIciE, ikl
WO KE RO KPYEHEE RSB 1270 5. KREERECIIRNRO Z & <, =EE» (1972), ITEIEH»
(1974), A2 (1976) 72 SIC XV KIFEHERFEMICH SN ShTnd (E6MEH) . BTH (1971),
HHIE> (1974) (X, TEE 257 7 7 OREICER LT, SRR - 6 - RLEE - FIREE - MR - A H
DOF R EOIENNC, RGHEACHNAOEIEL BHEL T, MEOREL LIFTnd. Ak sy
A3 B KAE T OFLAR A 5 18, 14 FKITRT. KEEECOr—ABORBEIIRATREED D L&
300miZhiEL, HRE—AENL)Ie—AFETOI0BIIR SN TS EBE6KER). Zon
— L OEENZRRE, R e — 80 SRR v — A8 £ TOXRERE DIy R A2 ) 7ETr
—LBILHLZ K DAAVINEAL TNDZ L THD. R —LE» LRIEE v — L@ hHE Tl
KIVERE ORI DBAE CTh D, BRI o — &g B2 2 oailn— g0 kivEg#EiEAa ) 7
BThod. AMBICHMAT2r— LT, R —A@IC SN2 LE I r— L@ 65 e— b
ETThA.

LIFIZ, #u—ABhoEER KWERBICOWTERIIT 5. 2k, ZofTRENEBBOEE,
B, P T TR TARKEHIR CHREINTZ O TH LD, LW OTEH O I IR e Tl
IN=HLoEET.

ZEEN v —LA@TRO KRR, BaElAal 7 RbL. HLROFE 2 I~ ARaEix
AEPREPR TRINT T 203 <, ARARBRRICEEL TOW2BA LY 20, SWHAIE, ho>
bio>mg?® T, BREHOALZONFEHTHL. ZoRalEix, LG oXKLOEE) ESbh T\,

27) B R & 2 KRR O BONR A TE £ CIRRATT T, JOBARK XY LLOKWTEF D A=) TSRS,
28) kLA, B2 (1976), WTH (1971), MTENEA (1974) 12k 5. o : DA B AL, hyp : $EERIEA, au: WilkEf, ho:
P94, bio: BERE, mg: BEEKSE, zi: Yoy




HISK Tk PHRE ORI L EIOBITE (rEEs, 1974
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wE o &R K % K = B
+EBr — A8 EGHER I T EH Y E K Boa =®
Tu-8(TAm-5) mg>0px»>cpx 17075:&(%:;(1)8) mg>0pxX 1709 i(%:;??)
Tu-7(TAm-4) opx>mg>cpX 1.7095+ G 3(1)2) OpX2mg>CpX 17095 G ;(1)(15)
Tu-1(TAm-1) opx>mg>epx | L7175x(1T18) | mg>opxyho 1716 = 7 (1 123)
EHr — 2 B
Tm-8(TB-1) opx=cpX>mg 1.6995:&:(%:?8;) mg»opx>cpx>ho; 1.700 i(]iggi)
Tm-§(Tcu-4) ho>bizmg 1.681 =(1-58) o) no>me>bimep | 1.6815:x(1350) @
Tm-2(Tcu-1) opx>epxzmg | 1719 +(175) | me>opxvepx | 1718 x(1130)
Tu-25(Tcl-4) mg>opx»cpx, (ho)  1.701 i({%g)
BEBEAr —~ 2B
Gors ho>bio>mg 1.668 (1 559) o
Tu-20(Tcl-1) opx>Ccpx>mg 1. 6985 ] (758{)
GoP; ho>bio>mg 1. 667 i‘GI g%)

&) @Bo&Ho( NIMEHE: (1974 X34, BHREFNEED r @ (ElARE0ER) #& T

o 3 AEBYE. GoPy1, GoPz &b 3 v 7 P VIRERRBHCMHS A, © L CRREBANTLTT. 21ke— FFEHA
mg : B85, opx : FFKEA, cpx : BPNUE, ho: ARIE, bio: BEM, ep: HhAE

HER FRr—u (TRErP—2) THoSKREGE KIP) o®#  @rE, 197)

KERE R 5 < O PRI
ew| & |®mes |BERma s m|nown |5REL E & %8R
cm| cm)|

KIP-13: gr~p 100~70 5 f—c WA wWem m~~ry Mg>Hyp>Au»>0l
12| gr~p 70 2 f—c we~m m p~r Mg>Hyp>Au>0l
11| gr~yel 70 3 m w~m m m Mg=Hyp>Au>0l
10 yel 50 3 m W~m w me~~p Mg=Hyp>Au
9 D 30 10 m w w r Mg>Hyp>Au» Ol
8 gr 100~80 4 f-c w w r~m Hyp>Mg>Au
7 | wh~yel | 110~80 6 Ef—’?a W~m w r~m Mg>Hyp>Au
6 | wh~yel 60 8 | ¢c—f-c wWe~m w m~r Mg>Hyp>Au>01
3 | br~bk 35 2 | focof p w r Hyp>Mg>Au>0l1

) yel: ®fh. gr:Ké. p:difs. wh
Mg : Bgkdh. Hyp : 8RR, Au: ¥EHG. Ol: 1A LAA.

m: R, we BRIF £ AL mo: R o B p A —~ENRTAL

B, EIs (1971) 1%, FE22a~v U ABRAENI L UL DFEER T TS,

s Eifa. bk Bfa, br: . or: &

hyp>mg>au, Tlu-34 22U 7TEIEL, hyp>mg=auThd.
RHo—ABOKEHEE Y, BAaEEAa Y TET, & Mo Tm-18&AEI1, hyp > mg > au

ThHo.

Tlu-25 A &1,

Tm-284 8%, JBJE 50 cm TAMUK TIZ R—F VIBAE LI TN 5.

ZoRAkEIT R

ECHFIKEDA DY TIERH Y, PEIS FERIC/IT TITIE TS GO E N D 72 o TN D KR 2%
fJEC, RHEPIZOM L TWD O TEEREEIZ/R > TS, WAL, mg=hyp>auThs.



81

Tm-6 & JE I, HEMRICHEIE 1-5cm, WEn— A PICBIET2 2R H 5. SWMHRIE, ho>
mg > bio THD. ZOWRABITRENZESLEMNRERECTHLP. Tm-8AIEIL, B/E40cm
TYHIL TIEAY U RBRAJE LRI TV 5. KR 5-10mm OB EIRA 57220, IAFEFRIZ /34 LT
WHDOTEEREBICR> TV D. SEWMEKIImg > ho >auTho.

CEIR T — AT, M TIPS 23 IEfE 1T 5 22 TRV o THIET 5.

TR —LEOEREL, L0 TR AR, EEEAA Y TEAZ. KTEICH
5 Tu-180 8 1L, FEATEIES5em, Sk, hyp > mg >au THho. Tu-7EAEIL, FiE
& CEE 10cm, SLFARIE, hyp > mg > auTh 5. Tu-8EAEIL, FE/E 40cm THHkCTIZo v
NIURAE EMEN TN D, RIE 2-5mm TREDBLHEA Y ORBERATENH 2D, IR A
LCWDDOCTEEREEEIC/R > TS, SEMALE, hyp>mg>auThd., Tu-1~8IAEE TOM
WZhDr—LfBIT, EEAORAEFRKEDRA Y THARLIBALTWD., Z207HIZr—LES
EBBABIKGIZA 0 THEEY a—L) LIFENTWS. YHuRickiT 5 tRu— LA o2 =aY 7 E
“BEUL, EREKRBELBEO S OISR T HICE > Tz,

TAREr —LAFOKERBII TR CTRAEN SR> TV D, REE, T, 78, EScRSSh
TEY, KWEEE S, KIPEARE, KmPEARAKTCPM-1EARICKy S, TRERTH, P
RO EEORIE L 72> T D, B KB EREICEBIT 2 KEH#IED 5 5, KIPBEATHZ DWW T
WHABIEE 14 RITR L@ Th 5. KIPEREHTH b7, AR, #a, ek Ol SaR
FTIEmD, RHIRTIE, ZORARIE LT (2674 ARAKE] LIFINTWD. ZORARIL,
TARER— L TRERKXT D FERBEICR-oTND. PRER —AFETHMARET D ARERE &
LCKmMP-6, 7#AfEAHSH. KmP-6IXAJEIL, FkEta CEJE 10cm, SLMfiLAkIE hyp > mg > au >
ol TH5H. KmP-7HEAEIE, HAS( TEE30cm, S#lakix, hyp>au>ho ThHsd. ZoEnE
BEIL, E& 10em AL OBt — NJE AR RN S 2 VAL T LTV 5 O TR Tk TE T80
gl EFHEN TR Y, RHEIICOM LTS, TRE— L8 EBE LT 5 Pm-180EE, A6
BRI A 6700, BEINLZALNS. SMHERIE, mg>ho > hyp =zl (bio&ETr)P TH%.

BUREF 7 — D O KBRS & L, 3KOBRENRD NS, i FBIC&H 5 /NE 8 A 8 0L
£ 1-5mm OEAEA T, e —AFPICRHRICAEL 2 U 3 —h U Ba LIFHEh TV S, S
B, mg>hyp >au>ho ThHDH. HEEAREIE, JEE30cm T, HACELWRIA TREMRIZE T
LB, LY, R — A OREM R ERE & U CARPHIZOM LTV 5. SAHHRR
X, mg>hyp>auThd.

S)lle— SO KIERREIE, RS EHIO) e — AFHPITIEERD BV, BTk X R
OFE L EICHERE L TV 2 3)llm—AfE0 0, mREAE (FE2om) LHEEE 122 7ERE
Do G RBEAREITAGAR TR BKIUT T AN 72oTWD . S, hyp > au > ho
Thbd.

29) KBERBEICH LR e — AT, BERAYOBRABI TS 5. ZOBATNE, BRI LY Tzl oXug iy L5
bhTns.
30) REROEARLL, ERILT D 2 & ARERO TEEITR L.
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BAOR TAhRErR—aBrbu)liv~LBE COEYER RFen, 1978k k5)
AR 23 A DR L -5, FEUERIE AR ok B AR
D THEHOBEERE 1.%k: 2.r-aF LRBERA2Y7 4FaA=Y7 5.BA 6LEKE 7.vr R

8. MK

2 AR WESWER:BEEYEER LEEY 2.kUFSA 3L BZWEYH 4R
GESGAER 5. RMEEY 6.0ALAE TOAREE S8.WENE 9. WRANE 10.%gk
ILREREY (o UREEY, BESEEIRved o)

fii 1EA> (1978) 1%, BARZFO THFBGOFEHAMREL, HEND Tm TETOR—LEOHY
R A TR AT FER 2 HME LTV D (BB49K) . I m— A &)l e — A8 O CEI O 5 R 0%E
S DR, FRZHhA DAAOENZMICELL TS, 2, KILK OIS FRAILD S &

TRINZE Do L 2EERL TS,
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VIL - s 51 oD 25 DU A it T i

ARKMEHBENI I T R OV G ISR EE L, Mk = & (i - N R 5 5 2, FRHEcks VL Tix
HFE TITHEORMEEEZHLNNITERVDT, I 2 TN ENOWERIAVIG, HTFHEE2E 07
B O &R D

I A IS TTEICR <7 X 512, BROMEEC X 0 R REOWER B A FRERED FIHERE L
TW5. 20k, FBEHREM L U CIHSE) | ORRITEOHYE N HERE L, FICBHEOZEE NI
mﬁtum#&&%Eﬁﬁ%LTwé.W&Eﬁu,ﬁmﬁiﬁﬁﬁx@mﬁ?%#?%ﬁtm%$ﬁ
DI —HAHT L, HERROWRBOHRW L UCHE, 1, RROMLEHR L T D, Sk
M) O BL IS\ VLRI S AR ZR oD L, BB O ICIZIR ARG SR BV S . BLEHE O _EALICIIR
BRORERDY, BLA, BABRERRBDHND. JhbOHRIE, FEWETEOR IS HE
MR OV ERHERM L L OB SN-BREY Ths. b, BRI EMOSRE (HRe—L8
RO KRS I FREAICEBDN TS, FRBIIMARICERD SN BT, 2O EIEITH
TR, FREWHEC L2 BHERYI, BUE L FREEZ REAICE, TRED— LI
BB TV D, ZOHERmA NREE T, Efh, HREOEmMIIIUCE D, £ok, kY
DOIETICE D FREFT - IRA SN, WHEROEMHG 2 VI NEEN, =0 RICEREOREE 2
HERE L7z, Z OHERIIOY MR G IESE T, OMERIEL, FRER DR DIERE L EERAOTEICA
BAEZHR L. b, NRAWEEIZREY 1 — 28 FHICEEA RS TEDRL TV S, 0%
WRHEDIRTICPE, [HZBENIEABAEO 2R L UElEOMUICHE 2 #E L7z, ZOBEO
HERTE NIRRT L Cdh 5. ERBRC, HREORMMICANRE 2T Lz, 2 O%IEKE ik
WIRTF L, BUEDOZENIC T H B g & S0 & 2R L 7.

A-A" WRER (45500, 4551[X)

FLH S H A K EFE TO/MIABKIN O RERTH Ch 5. TIHMOSEEI/E R, 58I £ To
I T, BEEEORBEI35m, BEEE) )In—AEORS I 2-4mTHS. HIH
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HAEX EAEEBHEBC R T LER

: 140 141
[ % # & B Ny (E2EHER2E) HE &) N (FE2E5ER1E) #L b
#® ok £ A H 41. 6. 23 41. 6. 23
2 R’ (T 15.0 20.0
% M B (/min) 161 (0.2KW, BP) 120 (0.2KW, AC)
7E & (m) 180 420
[ b7 B B
pH 6.6 7:8
I 2 1 & B
pH 6.70 7.88
ERBREY (mg/kg) 224.1 969.9
mg mVal mVal%| mg m.Val  m.Val%
Li* 0. 040 0. 0058 0.04
K+ 3.10 0.0793 1.92 6.72 0.172 1.04
Na* 19.4 0.844 20.46 351 15.3 92.68
Ca2t 25.1 1.25 30. 30 14.2 0.709 4,29
Mg?+ 11.1 0.916 22.20 3.53 0.291 1.76
Fe2+ 24.1 0.863 20. 92 0.423%  0.0151 0.09
Fe3* 0.80 0.043 1.04
Al3* 0.773 0. 0860 2.08 0.143 0.0159 0.10
Mn2+ 1.22 0. 0444 1.08 - 0.0
st 85.6 4.13 100. 00 376 16.5 100. 00
cl- 29.36 0.8280 20. 27 20.98 0.5917 3.53
S042- 1.91 0.0398 0.97 31.4 0.655 3.91
HCO4~ 196 3.22 78.76 940 15.4 91.89
CO42- 2.18 0.0726 0.43
HPO,2- 0.010 0.0002 0.00 1.20 0.0249 0.15
HoPO4~ 0.019 0. 0002 0.00 0.157 0.0016 0.01
OH-
BOz'
HSiO3~ 0.039 0. 0005 0.01 1.13 0.0146 0.03
Si032-
2 228 4.09 100. 00 997 16.8 100. 00
H,SiO3 36.5 74.4
HBO; 0 n.d.
CO, 65, 4 Kl%/? %
nly
H,S (iﬁ%ﬁ 4 77)
at 1019 103.8
Fo C Bt (mg/kg) 415 1477
o & B’ BHMRBER ME Y R
NV % & H T,T.Y. HT,TY.

A% HT.: PHEEE T.Y.: BERT
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191 139 132
g HRENRTY TS g | i e T HORTTOR RS
42, 5,12 41. 6. 23 41. 5, 12
18.3 17.0 18.8
720 (30KW, BP) 2.3 (0.4KW, CP) 429 (3.7KW, AC)
170 5 150
® & BHEER
8.0 6.7 7.8
8.00 6.69 7.90
697.5 139.7 1198.0
mg m.Val m.Valg mg m.Val mValz mg m.Val  m.Val%
0. 009 0. 0013 0.01 0.0 0.040 0. 0055 0.03
17.0 0. 436 2.12 0.470 0.0120 0.40 20.0 0.511 2.32
436 19.0 92.42 8.30 0. 361 12.15 | 450 19.7 89.51 .
13.6 0.676 3.29 15.5 0.774 26. 02 19.6 0.977 4.4
5.11 0.420 2. 04 9.48 0.779 . 26.22 6.94 0.571 2.59
0.088%  0.0047 0.02 23.6 0.845 28.43 2.56% 0. 0897 0.41
0.88 0. 0473 1.59
" 0.18 0.020 0.10 1.25 0.139 4.68 1.37 0.153 0.69
0.411 0. 0150 0.51 0.085 0.0031 .  0.01
472 20.6 100. 00 59.9 2.972 100.00 | 501 22.0 100. 00
67.39 1.901 9.03 18.82 0.5308 17.44 26. 00 0. 4732 2.14
18.8 0.392 1.86 0.0 2.30 0. 0479 0.22
1137 18.63 88.50 | 153 2.51 82.54 | 1300 21.31 96. 31
3.3 0.11 0.52 5.16 0172 0.78
0.252 0. 0053 0.03 0.004  0.0001 0.00 3.83 ©0.0798 0.36
0.025 0.0003 0.00 0.008 0.0001 0.00 0.233 - 0.0024 0.01
1.07 0.0251 0.11
1.04 0.0135 0.06 0.077 0. 0006 0.02 1.24 0. 0161 0.07
1228 21.05 100.00 | 172 3.04 100.00 | 1340 22.13 100. 00
52.9 o 48.2 79.7
n.d. 0 23.1
27.3 73.7 38.6 »
(KMnO4 )
HEE 91.9
80.2 121.9 233.4
1780 - 354 2074
E W OR B B B8 R B O £
HT,T Y. HT,TY. T. Y., H T.
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Tokyo (8) No. 63

GEOLOGY
OF THE

TOKYO-SEINAMBU DISTRICT

By

Shigefumi Oka, Takao KikucHi and Shigeru KATSURAJIMA

(Written in 1988)

(Abstract)

The mapped district located in 139°80' to 139°45'E. long. and 35°30' to
35° 40'N. lat. lies in the central Kanto region, central Japan, facing Tokyd Wan
(bay) to the east. Tama Gawa (river) flows down from northwest to southeast,
diagonally crossing the central part of the mapped district. Along the river,
alluvial plain is widespread especially at the southeastern estuary. Bordered by
this river, the mapped district is topographically divided into the northeastern
and southwestern halves. In the northeastern half of the district, Musashino
Daichi, commonly named for an upland, 20 to 50m in altitude, was formed
during the last glacial age as the fan plain of the ancient Tama Gawa, though
the older terrace surfaces still remain sporadically. In the southwestern half
of the district Tama Kyuryo (hills) and Shimosueyoshi Daichi (upland) are
recognized. Tama Kyuryo, higher than 100m above sea-level, is made up of
thick, gently deformed strata of Early Pleistocene age. The Shimosueyoshi
Daichi has several terrace surfaces of different ages of Middle to Late Pleistocene,
among which the Shimosueyoshi Terrace is the most widespread in the district.

The district is occupied wholly by the Quaternary sediments which are divided,
in ascending order, into the Kazusa Group of Early Pleistocene, the Sagami
Group and its contemporaneous Older Loam Formation of Middle to Late Pleisto-
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Table 1. Summary of geology in the T'okyo-Seinambu district
Geological Stratigraphy Main rock facies Iehslka-
Age (m)
Holo- Alluvium Mud, sand, gravel 50+
cerie N
@ L . G =
5 § Tachikawa Gravel 5 Gravel I 5
2 5@ S = =g
Z |G . 2 3.2
] ,, § | Nakadai Terrace Gravel | 5 §| Gravel g 2
o 5} IR =] .2
A Y X S R
a =
& |8 . 2L 8«
= S Musashino Gravel ] Gravel G = 5
Obaradai Sand & Gravel Mud, sand & gravel = 2.3
Formation ? =
& o= )
§ Shimosueyoshi Formation| .& | Mud, sand, gravel & 2 10—
2 o = vol. ash E
k7] = £ ¥
'S e : = Mud, sand, gravel &
QL = o * r - —
& '] Terao Formation Pos vol. ash I 5-10
2| g & | Mud, sand 1 & 5
3 & | Tsurumi Formation 8 ud, sand, grave A 30
) b — vol. ash
=2 “ e =
=] Oshinuma Sand & 3 Mud, sand, gravel & o _
= . = 8-12
E Gravel Formation =) vol. ash E
vl
. . Gravel, sand, mud & =2 )
& Kamikurata Formation vol. ash § 30+
<
= .
5 . Muddy alternation of sand- .
L2 -
§ Takatsu Formation stone and mudstone 45 - 50
G .
-limuro Formation Sandy mudstone 5-45
Ikuta Formation S?.ndy alternation of sand- 5 - 45
stone and mudstone
o a ‘Dedana Formation Sandstone and conglomerate 0-125
@ =
§ {1 = .. ) Muddy alternation of sand-
'E o Ozenji Formation stone and mudstone (with 0- 150
o § slumped layers)
= 5 Kakio Formation Mudstone 0- 40
P
Inagi Formation Sandstone 0 — 180+
Tsurukawa Formation Muddy alternatlonvof sand- 40+
stone and mudstone
Kamihoshikawa * Formation Mudstone 20+

cene, the Younger Terrace Deposits and corresponding Younger Loam Formation
of the latest Pleistocene and the Alluvium of the postglacial and Holocene age.
The Older and Younger Loam Formations, collectively called the “Kanto Loam
Formation”, are made of very fine-grained weathered ash fall beds and cover
entirely the ground surface of the district, except for the alluvial plain. Strati-
graphical sequence of the above sedimentary formations is summarized in Table 1.

The district is situated geotectonically in the boundary zone between the Kanto
Tectonic Basin on the northeast and the Sagami Tectonic Basin on the south-
west. The former is the largest Quaternary tectonic basin in Japan filled up



144

with thick sediments of the Kazusa Group and following Sagami Group, while
the latter is a basin of moderate size which began to sink since the beginning
of Middle Pleistocene age and is filled up with the Sagami Group. This district
is, therefore, regarded as rather stable or slightly uplifted area throughout the
late Quaternary period as compared with the surrounding areas of subsidence.

This district occupies the southwestern part of the City of Tokyd and the
northeastern part of Kanagawa prefecture including Cities of Kawasaki and
Y okohama. The eastern half of the district is one of the most urbanized and
overpopulated areas in Japan, and the western half has been transformed into
residental areas by rapid development as well. Numerous man-made outcrops and
borehole records on the subsurface geology have been obtained, while many
original topographical surfaces and geological outcrops once observed have dis-
appeared due to construction works. In this regard, the authors made effort to
describe data obtained from disappeared outcrops as well as those of boreholes.

KAZUSA GROUP

The Kazusa Group in the district is made up of thick sequence of neritic sedi-
ments and can be divided into nine units on the basis of its lithology, which in
ascending order are: the Kamihoshikawa, Tsurukawa, Inagi, Kakio, Ozenji,
Dedana, lkuta, limuro and Takatsu Formations. Total thickness of the group
attains nearly 400m in the area along Tama Gawa, however, decreases swiftly
southward. The geologic structure of the group is characterized by a gentle
syncline structure named the Mizonokuchi Syncline and some normal faults. The
syncline extends from Mizonokuchi situated in nearly center of the district to
the southwest, and plunges northeast at a very low angle. In comparison with
the south flank of the syncline, sandstone and conglomerate which strikes N 45° E
and dips 5°to 10° SE becomes abundant in the north flank. On the south flank
the Kazusa Group is chiefly made up of alternation of sandstone and mudstone
and trends east-northeast and gently dips northward. There are some normal
faults which runs nearly parallel to the axis of syncline on the south flank only.
Some pyroclastic key beds, designated as “Mt”and “HI”, interstratified with the
Kazusa Group are known to be present at the southern area of Yokohama City,
where these sediments are considered to be of Early Pleistocene age. The fossil
records from this district, namely Stegodon aurorae, Juglans cinerea and others,
indicate that the age of the group is correlative with that of the key beds.

The Kamihoshikawa Formation, the lowest formation of the group, thicker
than 20 m, is composed of massive mudstone and occupies the southwestern
corner of the district.

The overlying Tsurukawa Formation which is more than 40 m thick and is
made up of alternation of sandstone and mudstone is present along the southern
area of the district. Based on the pyroclastic key beds, the formation is cor-
relative with the lower part of the Inagi Formation.

The Inagi Formation, more than 180 m in thickness, is made up of pumiceous
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sandstone frequently exhibiting large scale cross-bedding. The formation occurs
narrowly at the western margin of the district and extends westwards to the
neighboring “Hachioji” district. Sedimentary environment of the formation
seems to have been in an ancient delta front.

The Kakio Formation, about 40 m thick, is composed of massive mudstone
which yields many neritic molluscan fossils such as Juglans cinerea. Based on
several pyroclastic key beds, the formation is correlated with the uppermost part
of the Inagi Formation in the north area of the hill, and the lowermost of the
Ozenji Formation in the south.

The Ozenji Formation is made up chiefly of alternation of sandstone and mud-
stone and is widely distributed in this district. Total thickness of the formation
is estimated 150m in the central area of the Mizonokuchi Syncline. Some of
bones and teeth of fossil elephant identified as Stegodon aurorae had been ob-
tained from the lowermost horizon of the formation.

The Dedana Formation, restricted in distribution, attaining 125 m thick, is
made of gravelly sandstone and conformably overlies the Inagi Formation in the
north area. It appears that the formation was deposited as a forest bed of delta
in the same way as the Inagi Formation.

The lkuta Formation, about 45 m thick, is composed of sandstone and sandy
alternation of sandstone and mudstone, and overlies the Dedana Formation in
the north area and the Ozenji Formation in the south.

The limuro Formation, about 45 m in thickness, is made of massive mudstone
and conformably overlies the lkuta Formation. It is closely similar in lithology
to the Kakio Formation. Some neritic molluscan shells are scattered in the
formation.

The Takatsu Formation is composed mainly of muddy alternation of sandstone
and mudstone, which is more than 50 m in thickness. This formation occupies
the uppermost of the Kazusa Group. A tooth of fossil elephant, namely Stegodon
aurorae, was recovered from the formation, too.

SAGAMI GROUP AND OLDER LOAM FORMATION

The Sagami Group overlies unconformably the Kazusa Group. In this dis-
trict, however, the lowermost part of the group, the Naganuma Formation and
Byobugaura Formation both of which crop out in the southern neighboring
“Yokohama” district, is not found. The group is divided into the following six
formations: The Kamikurata, Oshinuma, Tsurumi, Terao, Shimosueyoshi and
Obaradai Formations in ascending order. All of these are terrace-forming de-
posits and considered to be the products of transgression due to the rise in sea-level
associated with fluctuations of the climatic eustary. Each formation is made up
usually of the valley-filling deposits of basal gravels and successive ill-sorted mud-
dy sediments in its lower half, and the veneer deposits of littoral or neritic sand
in the upper half. At many places, however, there is observed only the upper half
of the formations, whose basal surface is formed as the wave-cut platform
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directly covering the sediments of the Kazusa Group or the older formation of the
Sagami Group unconformably. The top surface of the formations, except for that
of the Kamikurata Formation, is evidently the depositional surface formed just
prior to the emergence, because it is covered with the succeeding ash fall bed on
dry land. The ages of emergence of some formations have been determined re-
ferring to the fission-track ages of the lowermost pyroclastic key-beds of the
overlying Loam Formation.

The Kamikurata Formation, more than 30 m thick, occurs only in the southern
margin of the district and extends southwards to the neighboring “Yokohama”
district. The depositional surface of the formation is entirely eroded out as well
as overlying Older Loam Formation in this district.

The Oshinuma Sand and Gravel Formation, 10m in total thickness, occurs
around Tama Kydryo. The lower part of the formation is the products of the
Oshinuma (Fujisawa) Transgression and is made of sand on the wave-cut bench
where fossil traces of boring-shell are frequently found. Towards the middle
to upper part, it gradually changes into lacustrine facies including peaty materi-
als. The depositional surface of the formation overlain conformably by the
Tama-2 Loam, an eolian equivalent of the Oshinuma Sand and Gravel Formation,
form the Tama-2 Surface whose elevation is about 80 m at the former shoreline.
The age of emergence of the formation has been dated as about 300 X 103 years.

The Tsurumi Formation, more than 30m thick, is made of valley-filling fiuvial
deposits in the lower, marine sand and mud with intercalation of pumice bed
in the middle, and fiuvial gravels in the upper part. The depositional surface
of the formation, named Soda Surface, is found in a very narrow area in this
district, and most of the formation is concealed widely under the Shimosueyoshi
Formation as buried valley-fills. It is considered, therefore, that the elevation
of sea-level due to the “Soda Transgression” might be slightly lower than that
of the Shimosueyoshi Transgression.

The Terao Formation consists of river terrace deposits and valley-filling marine
deposits. The former, about 5 m in thickness, is covered conformably with the
Tsuchiya Loam, an eolian equivalent of the Terao Formation, while the latter
is entirely overlain by the following Shimosueyoshi Formation unconformably.

The Shimosueyoshi Formation consists mainly of marine terrace deposits on
wave-cut platform and subordinately of river terrace deposits. The former is a
veneer, 1 to 10 m thick,and is composed of gravel, sand and silt with fossil
shells of littoral or neritic origin. The depositional surface of the formation is
covered conformably with the Shimosueyoshi Loam and forms the Shimosueyoshi
Surface, the most widespread one of the marine terraces in this district. This
surface, about 40 to 50 m high at the former shore-line in the district, is well
known as the representative surface of the “Middle Terraces” in Japan, which
are formed by the Shimosueyoshi Transgression occurred during the Last Inter-
glacial Stage. The age of this formation is dated as 140 to 130X103 years,
though the age of emergence was different in places.

The Obaradai Sand and Gravel Formation, 2 to 5 m in thickness, is composed
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of fluvial fan deposits and marine deposits on wave-cut bench. It occurs at the
eastern periphery of Musashino Daichi and restricted areas of Shimosueyoshi
Daichi. The formation is regarded as the products of stagnation, or slight rise
in sea-level on the course of regression which followed the Shimosueyoshi
Transgression. The age of emergence of the Obaradal Surface is estimated to
be slightly younger than 80X 103 years ago.

YOUNGER TERRACE DEPOSITS, YOUNGER
LOAM FORMATION AND ALLUVIUM

After the Shimosueyoshi Transgression the Younger Terrace Deposits were
formed as the fluvial deposits of ancient Tama river and other streams at different
altitudes reflecting the lowering in sea-level of the Last Glacial Stage. They are
classified, from the high to the low, into the Musashino Gravel, Nakadai Terrace
Gravel and Tachikawa Gravel. The Younger Loam Formation is divided into
the lower and the upper, Musashino Loam and Tachikawa Loam respectively.
The lower and middle Musashino Loam is made of volcanic ash with inter-
calations of andesite pumice beds derived from the Hakone Volcano, while the
upper Musashino Loam and Tachikawa Loam are the products mainly of the Fuji
Volcano, though a conspicuous pumice bed well known as the Tokyo Pumice at
the base of upper Musashino Loam was derived from the central cone of the
Hakone Volcano. Total thickness of the younger Loam Formation is 5 to 6 m
in the mapped district.

The Musashino Gravel, 2 to 5 m thick, is widespread as the fluvial fan deposits
of the ancient Tama river. It forms the main surface of the Musashino Daichi
and is covered conformably by the middle Musashino Loam with intercalations
of the Miura Pumice and other pyroclastic key beds. The age of emergence of
the gravel is estimated to be 60 X 10° years.

The Nakadal Terrace Gravel, only about 1 m thick, is found sporadically as
the deposits on narrow terraces along the river courses. The gravel is overlain
conformably by the upper Musashino Loam at the base of which the Tokyo
Pumice is intercalated. The Tokyo Pumice has been dated as about 50 X 103
years by fission-track method.

The Tachikawa Gravel, 2 to 5 m thick, is distributed as the river-terrace
deposits along Tama Gawa. Its depositional surface is covered with the Tachi-
kawa Loam conformably, and forms the Tachikawa Terrace Surface. The
Tachikawa Surface is steeper than the alluvial surface in gradient so that the
surface is consealed under the alluvial surface in the lower reaches of Tama
Gawa, and is found as the buried terrace at depth.

Alluvium is defined here as the postglacial to modern sediment deposited usually
in valleys once eroded due to the lowering in sea-level during the Last Glacial
Stage. Course of ancient Tama river valley restored from drilling data has
significantly shifted northwards to the present course especially in the delta
district. Depth of that valley is about 20 m in the west of mapped district, and
more than 50 m at the coastal district. In the case of Tsurumi Gawa, the depth
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is 25 m in the mid-stream area, and 40m at the junction with the ancient Tama
river valley. The valley-fills are composed of terrestrial gravel and sand with
peaty seams in the lower, marine sand and silt yielding abundant molluscan
fossils in the middle to upper,and present fiuvial or estuarine sand and mud
with intercalations of humic layers in the uppermost part. Of these, marine
sediments coming up to 15 km inside from the mouth of Tama Gawa are
products of the Jomon Transgression, the maximum phase of which is dated as
6 X 10° years.

APPLIED GEOLOGY

1) Natural disasters

In association with heavy rains, landslides and collapses of moderate size
occurred frequently on the sides of cliff made of the Kanto Loam Formation in
Tama Kyuryd and Shimosueyoshi Daichi. In the future, similar disasters are
likely to occur especially at the man-made slopes rather than the natural slopes
which had already experienced heavy rains many times.

Serious damages of ground surface due to liquefaction and differential sinking
associated with the Great Kanto Earthquake of 1923 have been reported at many
sites in the alluvial lowland of Tama Gawa. In the recent date, a special pre-
caution against such disasters as above should be taken to the areas of reclaimed
land along the sea-coast and inside the hilly land, as well as the areas of alluvial
lowland.

2) Land subsidence

At the lower reaches of Tama Gawa and Tsurumi Gawa, the Alluvium plenti-
fully yield artesian water which had been much discharged for industrial use.
Incidental overdraft had brought about progressive lowering in the artesian
head and land subsidence. In 1960’s, the amount of lowering in water table
reached more than 40 m and that of land subsidence was estimated to be more
than 1.5 m, both as the maximum value in the City of Kawasaki. In addition,
an annual increase in the content of common salt had been observed. Since 1957
the pumpage has been regulated by the ordinance. As the result, artesian table
began to recover since around 1965. In 1974 the ground surface turned to rise
especially at the areas strongly subsided in the early times. Total amount of
uplift attained about 8 cm by 1979, and since then the rising has ceased. At
some places, however, subsidence has still continued. For example, some 180 mm
sinking at the mouth of Tama Gawa, and 250 mm sinking at a site of the
mid-stream of Tsurumi Gawa are recorded in the last 8 years and 5 years,
respectively.

3) Mineral springs

There are several “hot” springs sporadically in Cities of Kawasaki and Y oko-
hama. Though the mineral springs are named Kawasaki Spa and Y okohama Spa
respectively, all are characterized by natural gas-resolved fossil water, rich in
humic materials. The water is pumped up from deep-seated reservoir in the
Kazusa Group.
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