WiE I T 5 b ERE o B3

it
H
R .2
TFGEH o e ee i e 3
B BT BN oo orerieeeeein B
BT WREEDREEE e 7
ﬁg_A Eﬁﬁﬁl_/‘f?f@ﬁﬁa)ﬁﬁfﬁﬁgb\%Db\ ceee 9
wH1EE ZE) - E%Jlliﬂﬁfﬂ)ﬁﬁﬁfg 11
E2H BEYEFENEOSRE - ee-- 18
EIW KFHNTHBROFREE - 29

BAE EAWE - KB - KE)EAHRO
R - e .. 38
%54 %%?ﬁ@@ﬁ@'““““““”'%
BNUE SREHMEL IR AER 55
LM VKRN E DEIEE v eevre s 55

H2W BEHB X UHERIC B B
HIBE & DEIGR - vvvvvrrrorerennnns 64
B HAREBIE DB e eereeeee 70
BRI WREOHE S EZE e T8
HLES HREBEDHIE - oo eeeeeeeene. 73
B2 HAEBIDIE oo 76
EREE BE B cececeereeiieeiieaiie 79
BRFETRR v oovv e eei e 80
ADSELACE + v vt v e e e et e e e 83

Kb LUER

- R EREN A ER 8~9

HHEERHO L K VR FEDS - -+ 10
ZEE)| - BRI PR E X
ZER)| - BRI RS R - - 12~13
ZENEERMCBY 2 K-V v 7R

@ [ O s ¥
%ﬁm@ﬁﬂkhw5f~0/7ﬁﬁ

B cereeieie e . 18~19
i BT FER - S 19

R ARV oo 20

H

H

-11.
-12.
-13.
£-14.
g-15.
K%-16.
X-17.
£g-18.
7-19.

-27.
£%-28.
k-29.
£-30.
X-31.
5-32.

I-33.

H

W%?Eﬁ%~miM@ﬁEﬁ@®
-+ 20~21

%ﬁﬁkﬁ?ﬁ%%ﬁﬁ%@ﬁ%ﬁf
ﬁlj/yﬁ_{ﬁl‘gl ceesee 29
B - TR R VA REOERE - 28
PR BB DTER TR - vevv e v o 30
RN A F VA fafEsims - -+ 81
KRIFNERA BT 2B PR - 33
RIFN RSP st Mg - oo 35

AINERCE T 55— v 7HR
BB - vvvverenevnnnenesseiieneees 368
AL ER R JBEIRET <o e 37
VRIS B 5 MRBEEIRED - - 38

LA - RN - RE)IMEPER - 89
REINTHIBHFF—Y v 7HRE 41
BHEGHEACBT 2HHEDOTE -+ 42
BERT - AL - B - ﬁ#@ﬁﬁ@ﬁ
EE.. ... 43
LA - REN - KEJIRRRGRED

AREERK - . 44~45
BRI EER] - 47
BRERHEERY - 49
BRI R BERE] e s 52

Texas Coast 128V} % ¥g/kE LA
& (F.P.Shepard 12 Lk 3)
VEKE LA & BT E R L B

Ve D EIA - .. 57
YEOKE B L ERGERE I L B - Vg

B OBER
YK AR B B YEKE S - HEM
HiE & KE _EREE - HRE BRI



2 w B £

H H
(@ﬁﬁﬁ) @ng% %ﬁ:@-ﬁ/\@ ...... 58 %j@-@j% .......................... 71

B-34.  ¥kE LR D WRROZE L &R X-46.  ZE - BRI BT SRKM

MDEE - e -+ 58 EKE B & M - R OBEERE R

X-35. %ﬁ&ﬁm@iﬁ?%Akkﬁ%%ﬁ FEIRK - R e 75
b= R PR .. 59 X-47. SKBgUHpHREEEER e 77
1-36. ﬁm@xﬁﬁ*uﬁ%%m&%%Aw B9-48. KBEILHONERATERE e 78
R - e -+ 6l #- 1 AHECBYLHFEEOXS - 9
X-37. ﬁmﬁiﬁ®@¢k~%MmE%T% #- 2. HEBECBVTAEMOT K VARE - 9
BUHEDHERME - e 62 #- 3. BRISREERMLE oo 17
B-38. ﬁm@xﬁ%ﬁu%&ﬁmﬁﬁTm% #- 4. ZB) - BRNEFRSOLE -0 17
2B OHERME - e . 63 #- 5. MRGEEBOEDOITE -0 29
X-39. %m@%ﬁ&zfv@%ﬁkl%%ﬁ #- 6. WAINEAEERLE oo 34
HOBERERTHEN - ereees 64 F- 7. KEJISREERMLG -0 46
B9-40. KREARTEOMRWPER - 66 - 8. KHIHBEOTERHE - 46
M-41. EEETEICEY 2 HBBORIHE 67 #-9. EBETORILA - SRR 53

BI-42. AR VR EEMRT D A RE ORI #-10. TFHRELE~ EEELEERRILE (R
R svrevrvr v e 67 BEE) .. e 54
®-43. ERAEAFETEC BV 2 R BERETE x-11. PBMEAREERLE -0 54
DIERBERBL - ovvvvrrereeeee 69 F-12. BEHRORME L EMEEOBIR - 65

B-44.  HRZSENC X 2 EEAOE E DR ERD F-18.  HYEERREIRO W DRI X
LBEH cooe e 71 24558 - . 70
R-45. ¥KE LARTICE Y 2 5L F-14. BIRGEAHERIORS (RB%CL3) 72
# B

BAREHEC KT 2R EEH SR ORI Y ) ER I 33 g Efiipt e egEb Ly
B~ KRR R R TR OME S L O LEORBECEH T IEXCHOThE L UCFHEE -
PeAEEHIROTHE AL L 7%,

FTOBBRTHOEMILE I, b OHBICIISE O R— Y v 7 ) 1Ticbh, BE~KKH
W ESSBERIC 1T 5 I AR B T o MRE 8 O RS BRI L S ST o lc, EFIIMERT 35 s£H
BAAFBRRRRCESHEL, FLL T OFBCLALEZ®BL T3 3b hmEECET %
%%%@6%%K&<iﬂto%kibuh5®ﬂ§@$mu/7@i$1$%ﬁﬁkbt%®f

, LT 30mEDOE S DBKEHSTHD05, b D5 HICITHME ST AT,
mkb@%& BEAREYSD IR 0L 5D, FAHEARY L Th DHERESM A
O EPRFECHECt> TEDT, FHRDO—BEL B, FHCEDLF—7 0—F a5k
L RS R b R iz & S C#liE 3 %,

ER AT bN AV EIRTHYENET550THD, ChrxrR L TRIBLACLDT—¥
Die D R - L Tk D IEE O MTHELAR Y T 2 1B R L0 TE 55, A
Db EAFER ORI O —I & LI EZEOEN S hm%<%%®umuo

A D VERGC B U R IGEIZRY] 7o 5 HITREEEN S & 1) o 7o RAC A FUS S M S2 He WR e 52 T
HANRESE, AIRE-EE, BEEER JtHEBER, S8 KEREIER b 0N BALE oflE s
HTECCAEERIREZEL, —~HoX—Y v 737 oS4 SEE - U 7o R RSRE Wk ses

¥ ING OFEERRO—EIILARNILE N 5 BICHE L TH 3%,



HHEEIZ BT 2R BOR 3

BHEERICE CHILEHEE T,
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mt r =

EUUATHEEL, ChIAEToE\CHE & i b KE D DMK A R IS HEEL, TR
RHEGEE TR L RS T, ToRERBVBEINR LT TER , £ THEEOPFFRILR
ROBIDHRWFHLHE LB TET, LWERVEARBETHOBMAWCEEINSHECEHE I
TR BB, BHFHE S QL 250EA RS IR, ARG EIEA R O B RE O
WEK—=Y VY TDF— LI LI 5% o TINL DM TOF— I BHEDTH Y, M
BT HBEFER Y D o T e > BRI W U HEE O EITMER T, = BRI HRIC ks
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(1926) @ ok 5 R 2 R A U 7o BIESP B rh S Bic K5 iR i o0 523, HERJR (1926) ) (1929)
) 1k HHF - MEHEHA - PRE T OMBAMEO R, AR (1930) ) o ABK N # T
BoWIC L HpHE, KEEOKSy, KRB (1931~34, 1948) OGO o L o> ric X %
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& B R AR OVEE DS H ARG BRSE TH 5 2 L R I S bisf LU o PRIl SE T~
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TEDSYLHEFEY 7 KT ST & HUEKEZEENC X 5 &0 5 2 805, WD &N & OfER ik e
L OVBLNCENTIZZ & Th D, o C¥ BT & % MR ORI 53 550D o s 5
DEFEICEREE Z R L1,
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(1930) 12 <> Daly (1934) (13) s Ekk7c T8 CHEKE DEGE R » #E L T %, Daly oMisiE
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WEEHZ 52 L 083 T 5, Z DHROTARY, Kk 15,0004 B.P. 1 b 5000 4 B.P. 122>
T o2 B BRI T e b R OWE#E L R T L DT EH D,

HEEHEC ST AYEKE LB AT R E iz, Shepard » Suess(1956) 18) iz x h#fa x h,
FoMBh A%y BRI BT LHERHORS & CM e X R EH o EIE S Curray (1960) 47)
Shepard (1960) @8), McFarlan (1961) 9 48z 1 b #00ig KEROMKEEBHER L i Tu %,
McFarlan o0& 3¥EKEEEMEE 17,000 B.P. Do Tz, #izid Frye and Willman
(1961) @9 D3 kiANEDHE L B —BT 5, FRUFIC OV TIEA/ W N E D L Sh
T\ %, %7 Curray < Shepard ic L » 7RI % dhfR Cldyg/KE LA DERHFIC 3 DD 2RI EE)
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(fluctuations) »SREI N T %, Curray® (3 1961 412, i b D HUUFER A KEZBHIC
DWTEIEL T\ %, T bAN 30,000 48 B. P, offskilicigmiz AN —8 fathoms Dy
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formity T b, ZiUuISMEIOKERTIE 11,000 4£ B.P, & v H<, KX #+ 25~35fathoms I
h AR BTk 11,000 48 BUP. L L RN T U B,
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BIC KT DBBIMEBATAD O ETh D, 7= ) AUV FFETIKEBVTULE { Ramsay
(1924) @4 1z & v Littorina ¥ D& » ICHKESHAKE S & v, T hUifskiio climatic optimum
i3S —HL, Hics oWKEIIRAEL Vi Sm Ehofc ST\ %, Akl L -
DD FEE YR Y Movius (1953) @) 1 X h 7 4 ATV FIc D TR LR, ¥t
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HETBRDLI TV %,
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¥ OREITESR O Lo MR, BN S DM E AP T L2 Th D & SR T & 70
Shepard (1960) M8 7 DWEBED /LN TH—Z } TV 7 B 1 % 38004k 50004 B, P.
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7o ik Curray @ X % 15,000 4£~7,000 4 B.P. o 313 Ak o fluctuation & 4tz
EEITNELoLBbLS,

g— oy S EULTE Sauramo (1958) G0 s x b HOKIME KT L5 &, ORI o Bl ERR
WX DHu D isostatic 7o BEFNC & 70 5 N0 PEEIRHEROZEE 23 I B 3 S UK EA D i 5 s
BSHEEINT 5,
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RCLORINTEY, 6 D2DHFRIEL —-HL TV 52 EBRERINLT V5, KTIL#18,000
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HSHER TR IR TV %,
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FKTHbh, By vy eo=Aigcou it Fish  McFarlan (1955) i & b RFE0IC3
HIN T\ 5%, Curray % Shepard mfg % Scripps Institution of Oceanography i J 7 H:f%
BOWHLEL b DT H D0 SHDHLD AR Y IWRIC T 2B oS Scripps BRZEHT @
Shepard, Phleger, K%ux Andel ik h % b (1960) 62, The American Association of
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MR L ST od %, MEAR ST X DEL BN BEEERNC L v Efic s s7cdb D EL,
Flooh s OMEnEE» 280 TN 4,00048 B.C. o1 5% 6m OEig/KE &, FOHEOHE
BAHEREL I, L DA, JEZE (1942) U oyrig (1943) @9 ¢ 1 o ik itiEdE oS Eic B L 7o
DILFEXRTIEOBAIL & H VBB TH 5 &£ SN T 5,

s CHU BT X 5 HsH RO BIE S RESCR RO BT DV THT 7oy (FEIR 19594D), =
WX D &SRR LRI E S s B KE R 5,000~6,0004 B.P. »/x%, chicxL
B0 (1963) U9) (3 C1 Erod R & AR IC R A F8, 1K dSm AR 07T KERE
EOBEHOEEOEITE 5, ToFMRIL 4,000 4£~2,0004 B.P. &+ LT\ %,

AR DAL < o CM B & 2FEMREIRIITHE - KER (1960) 49 12 x b kKRR, REHEC DLW
T, BEEE (1962) D i X h BRI OV CfT7s b 1, ThZi 9,000~10,000 4
B.P. oBfEBELI TV 5,

DL E iz pEEss (1950) 48, (1953) U9 = & 2 4b#gE 7 -3 v U Mo st a @ L T o R M
I (1955~1960) (50-52) o> GBI G B OBFE, 5L OKE (1954~1961) 63-56) 1= 1 2 dv¥E
HBRHDBIFREV S 5o

D OBBOBIFORE, HA OGO ARE O KBIIORTUE, hEE OHERURRE,
SHEER, EEHFE OB#SC S TIRRCHELMNC IR DDA b, /AkoEE (1962) 60 13 = DR
AT R 2B MAEBICE T 2 —20HER TS %,

—HREBFC TR, B, BBEOER O DDEANEHE LT, 2L (HELD
SRR T LN B IR OB DT b T %y ST RB D 5 b, BRETDORFN L S DR ERDE
BROLDOTHDLY, BEOLDOLLTUL, MR - ZE (1954) ) o 4HBRONEOME,
ZIIR (1957) ) pRUE T3 oA, HABRESS - DHETY%S - HEEREhRE (1959) 60
DEFHAEN, BFHEIER (1962) OREFEFDHR LAY, ROGEBIRIEERT ¢
HEED, FLAROHMEC OV TEEL TIN5 BB L/ (1954) 69, (1963) &)
DEED 5,

FUFEHRO FREC OV CEERRE, R, A58, AREOKREH S L 0% 0 FIE &L Z 84
i, BETE, ELITUE, HAME, BEE, ZHEER BRTEEO—HoHRIC O
T, TR E D eI TV %,

DA & D oS ENC 35\ T M E O RILDSHF R A S N Shoo Db B3, KB CRERFE O
& D HUIRLIS 0O HFEBIC D\ TIER A F OFMEARBED £ £ TH D, AIRIC RSB 7 &G D
JBF & DX, 3L OHE OIS RICBINIRETS 2, TN ERNCHL IR D
2k LK EADHEKEEE) & #/E DBIR, BT h s EIC B\ TR AR & ORFEIC S\ T X D
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ERFT 33 4ELIME, mEAD 37 EHE F ToMIA b F—) v FORSLBREICL 20 EEL,
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MR L %5

R A= R oI
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K=V v 77— OB, KR
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BIHFER O
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=) v 7 a7k AIEMONT

K—V v 7aricl b EERBRONT

R GKEN) X 24 8L A8E Ll EMIE & ORIR

OO HE R E L HBEEF4T o 1/25,000, 1/10,000 #iBR A2 & L CHEBL, —HIHEOLD
AR X 7 1/2,500 #ER % BT

@Dt FEEITKERFIC L 5 1/40,000 o D b, HEEHFBETHO LD CHE S
1/10,000~1/13,000 D RE 4 EFER L CTHEAL 70, MBPREMEERCL bR L L THRM - BR
B0 - oW - b b - AT IE s o T & K O HEE A 1T o 7,

@DEE L » THNKECERIC L 2 HptHE O &, MY & EE & oK, MINGE
DESTHEBEIROBIE, MEEEN - TR oMM E BRSO ELIT/L o7,
@F—V v TSRO BIE L RAEEFHED R AT DTH D, FEIRTHED DT, HHEE
B 51 CIE, SRIREREY M ONC — e 200~500 m F2EE oo PR CREEMI O T (— o
HEAGARD NED 30 I EOW L ¥ £70388) PHBEINIBIITR—Y v 7 ¥ fikb
oo BT > HIEPRHCET 52 RK—) v 7oiI# 1000 K THD, HEEOE I X HET
20~30m TH 5, 30~40m DLED L oL # 10 AL D, FAKED S OEF 100m KT %
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BRSD—eTHE ENTE D
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fomy Fahbin b HBICEEITAA T IUEIAA T, ToEAEP L D B ok, FiHFhx
HETHHES—RCY TV F A v 7FERIN T 6DE0), 3 1 | CHEFHARIC 1) % M A
CEHEFR IR, b DOF—F 05 LbfEENOWEOME, B, SIUOHEEEEOW L
XBEREBOREARTLORBCEIETRIND L) KB D 7 07 4 VWER EERIC
J P
CHBEFHBROEBTEHED ) LABRETIIYy —V v, Vo VESEEREEL R L TR
HEROW L ¥ E, FoRMEETORBECHEYIEI 505 BEOLETH D, WEISHh
chIIF bbb REETEH D, b DRGRIHRREOHRE A H#i < DI » & IS, FFTC X
S TIHHREEPCEENLBMIAGYHET L 2 A LIERTSZ &8 TE L,

@BF LR DO 3L CBE 30m Mo d dhL <L, MEETS oI hREE TR
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EDVIIE DV ECHBE TORCHBOREN HLDOT, BifeF—V v 7k 2BRERRY BE i
> THRBREEED 3 BORBBEE AR T2 DICRL o7 B, TN T— 7 DiangE
FAETHBRBELFAEFCOMEIN TV 2BRBER TS olco 7o s LEHFZRHIHE DR
VBB X, B, Kt B, SE0ROALAT—RICHEI YR E, iR s EkEgoxX
MABIHFERDOLNGITH 2 L1346 OBEARETH 5,

@FBEEBTHO —H L D IRE IR BB D THIL RS S RSB R =
T B0 L CEEAY L CHEV oo BILEOREIAC X b, Bibad &8 o HERETRIE O #E e T ARSL
5720 TCIEUIRWGHIBRIC 3o\ THRA & FRFCIER I S BAT I IVICIBEICALE D & L I3FRA EATT
BETHo7ol, FRMYIFEC Y o CXRE SN -BESAERTS Y, ToRBILADREL 1o
B BECOVTLTULERYILEG S DA%,

O—E DB £ Tlsbh e X — ) vV 7 TERRINaAT7D5b, ¥— 1t - BRELOY
V7 MEDOWT, RALKRBREYMZHEEBESELCSEL TER M TE L TIHV oo SR L
D, TOMBEOHERRREL, REDEEBDHEE*TTIt o7,

O—HDF—Y ¥ ZFIC DOV UMEEE ARR O30S e a 7 o T RE T T YRR
B NFERBRL T ebiv T % B DHERBRT— 5 D 5 b, RESTRHRIINEEO&E O
MERBTRIEOB VBV RIERTHL D & L T HHEEEEOEEYFHTLOETIED 2 LB TE
oo

OEEFFREE Y HEE TS HETIZ/RVD, TRVAERE L, TOBRIDOBPINC L 2E - OFHM L
L TR OKEERD D@ 2y, HEHE (RCREROEE) & ORI OV TEEL b

PAEDBEOFESFEC L WAL T — 7 23 U CHREEER (& U TR OMER) T
% R DHERRIRYT & KR LS EOE L, R EMERE o Sk A R T & R g o B A
IR L Too I T NG DB OHERS#M A T 2EK L LT &0, BKICKT 2
MRV KEEE &, ZUCKT 54 R L AHEEE & OBIRSXEMN TS 52 & 2L T,
BEHOMIE - #E & DR CHRZEE) - OBIEIC OV TH BB AR,

EF_E HEEBEOEE

PEREREY 4 L 2OKEIOBERC T I — BT L 7248, alic#y 100m f7 FRL 7, ZhiZ4H,
KRBT OB L D EEK OHERERTTIC A 5 LR LB & L CRO BTV Do EEE T O
oML, Emiliani® (¢ x5 TR P g DO SIBZ biific —% L, 12 » 20,000 CH
E£B.P. 3T %, BKIEIC s W KE_EF O BRIZL < OB 00 i X b e xh T
7-03, 1956 4Ll Scripps DB FEPFZEATIC i3 % Shepard = Curray &y 2R ¢ L TA %Y
VBRI BT DHEREMI ORI L D IEE T b L\ HEKE OB DRSS EH LTV D,

Curray (1961) @1 (& bR X 7 ¥EKEZE BRI & fug 20,000 B. P, o ig/kEE T © &
KEAD R D, = OEORKEME TR 120m i RA TV %, 0% K A 15,000 B, P. ~7,000
B.P. ffic#y 100 m foiE/KE@a A, RIS 543 Blo Gk ofgKE o _k T &
PRINT D, ¥7-, Curray oRTIL 5,000 B. P. DRI /KE I B%KE & FAA & —H L=
BELCW5EDELTRENTERH, climatic optimum (24442 & IR T\ 5 #d ¥R 0
Nizza 77§, AE#uFo Daly’s Shore Line w53 2 @i KE LIRS BT 7oL,

—HhBEIC KTy, Curray % Shepard IZ L » CRINK L J 7o L WIEKEEEI DO
FELR TV L 5 TH DS, BIKEIC 5132 AR EKE LR (X 8 (1954) 63 2k, Bl
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(1954~5) G DRFRLIES C OMRBIC L s THRDLNTE D, FLEEOTELEG o &
X UTEKE LERHROT L L — P (10,000~12,000 B.P.) & 313 5 —Bh /o g S A 12
ELHEINT D, THHRCITIZE & U CEREC ST A IERAREOITIC X - THl
SRR NS BTRIC T €, BEGEEAKEL v m & hofc s L3S OBFFRELC LD
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Anadara (Tegillavca) granosa LINNE

Anadava (Scaphavca) subcvenata (LISCHKE)

Macoma sp.

Corbicula japonica PRIME

Cerithidea (Certhideopsilla) djadjariensis (K. MARTIN)
Batillavia sp.

-8 AHBHIINHFMBOILH HINE

Boring  No. ] SP., 2C SP, 2D
Sample No. 4 12 34 8 37 49
Depth  (Bellow S.L.m) —~0.2| —8.2| -%0.2| —1.5| —30.5 | —42.5
Cryptomeria 27.9 27.6 14.7 24.5 31.0 24.8
Pinus 2.3 0.8 — 0.3 0.8 0.4
Quercus 15.5 14.8 4.9 10.7 3.0 8.8
Ulmus+Zelkowa 3.1 4.4 1.4 0.3 3.7 2.8
Carpinus 0.8 4.4 1.4 1.5 3.7 2.4
Fagus 0.4 0.8 — 0.7 1.5 0.4
Pterocarya 0.8 0.4 — —_ 0.4 —
Alnus 0.8 2.4 0.7 — 0.4 | 0.4
Ilex 0.4 — — — — —
Betula 0.4 2.0 0.7 0.7 — 0.8
Juglans — 3.6 0.7 1.0 3.0 2.8
Acey — 0.4 — 0.3 — 0.4
Shiia+Castanea — _ — 0.3 — —
Corylus — — —_ 1.0 — —
Celtis — — — — — 1.2
Typha — 0.4 2.4 — 0.4 0.8
Artemisia — — 0.4 — — —_
Compositae

Tubuliflorae 0.4 — — — — —
Liguliflorae -~ —_— — — — 0.4
Spore

monolete-smooth 6.8 1.4 1.7 4.5 9.2

» -warty 0.8 0.8 — — — 1.2

trilete-smooth — 0.8 — — 0.8 —

» -warty — 0.8 — — — 0.4
Cyperaceae 21.7 20.0 66.6 50.3 41.9 38.0
Gramineae 18.6 2.4 0.4 3.7 2.6 2.4
Unkown 6.2 6.4 2.4 3.0 2.6 4.8
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Cerithidea (Cerithideopsilla) cingulata (GMELIN)
Mactra (Mactra) vemeriformis REEVE
Macoma (Macoma) nasta (CONRAD)

Macoma (M. ) anse? OYAMA

Tapes (Amygdala) japonica (DESHAYES)
Mevetrvix (Mevetrix) lusoria (RODING)
Trapezium (Neotrapezium) japonica PILSBRY
Ostrea (Crassostrea) gigas THUNBERG

0. (Lopha) echinata Quoy et GAIMARD
Anadava (Scaphavca) subcrenata (LISCHKE)
A. (Tegillavca) granosa bisenensis SCHENK et REINHART
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Ostrea (Crassostrea) gigas THUNBERG «+ v« v ernenevannnsnessaenesasnn (i)
0. (C. ) 7ivularis GOULD -+« «cvrrerrinnerinietiniinenses (i)
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Anadava (Scaphavca) nipponensis (PILSRBY)
4. Sp.

Atrina (Servatvina) lamellata HABE (nov.)
Corbicula sandai REINHARDT

Dendosiraea sp.

Dosinia (Phacosoma) japonica (REEVE)
Macoma incongrua (V. MARTENS)

Mactra chinensis PHILIPPI

M. crvosst (DUNKER)

Meretrix meretviz lusovia (RODING)
M. petechialis (LAMARCK)
Ostrea (Crassostrea) gigas THUNBERG
0. (Crassostrea) vivularis GOULD
0. (C. ) mnippona SEKI
0. sp.

Pinna pectinata japonica REEVE

Solen gouldi CONRAD

Brachytoma tuberosa (SMITH)

Macrockisma  sp.

Nassarius (Niotha) livescens (PHILIPPI)
Neverita (Glossaulax) didyma (RODING)
Rapana thomasiana pechiliensis GRABAU et KING
Favia speciosa (DANA)
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Study on the Alluvial Deposits of the Tokaido Region

By
Toshio Ikeda

Abstract

The results of the study on the surface and subsurface geology of the alluvial and
diluvial deposits distributed along the projected New Tokaido Line extending from
Tokyo to Osaka are described and discussed in this work.

Using the data of both shallow and deep borings, deep wells and other exacavation
records for construction purposes, observations through topographic maps, aerial photos,
and route geological survey works, the general features and characteristics of the alluvial
deposits distributed on the surface along the Tokaido coastal regions and under the coastal
plains interesting and new facts of the deposits and some depositional features could be
clasified as described in this article. The alluvial plains along the Tokaido coastal regions
are considered to have developed according to the following processes. During the last
ice age at a time of lowered sea level, the rivers dissected their valleys downward to that level.
Then, these valleys were drowned in consequence of the post glacial rise of sea level and
gradually filled with the sediments supplied from the loaded rivers and coastal currents.
At last, these valleys which were completely aggradated with inland sea marine deposits
and fluvial deposits changed into alluvial plains, such as fans, flood plains, and deltas.

The depth of the aggradated valleys near to the present coastal lines are 30~70m under
the present sea level in the alluvial plains around the inland bays and ~100m# in the plains
directly facing the open sea.

Sometimes, terraces and wave cut benches are found in the aggradated valleys. In
the filled valleys of the Tama and Tsurumi Rivers, the so-called Tachikawa Loam beds
(Volcanic ash beds) are found distributed on such submerged terraces. At the foot of Mt.
Ashitaka, the lower skirts of the volcanic slopes which are covered with loam (volcanic
ashes) beds, are distributed under the marine alluvial deposits. The bottoms of the
drowned valleys are incised into these loam beds in both areas.

In the fans and flood plains, the alluvial deposits are generally formed with fluival
deposits as the surface layers and under these layers marine sediments commonly exist.
Further more, the layers in the valley bottom are fluvial in origin and were deposited dur-
ing the regression stage before the succeeding transgression to the early stage of the post
glacial transgression. The sequence of the deposits in the drowned valleys are in general
as follows,

Fluvial —————— Marine———— Fluvial
This forms one depositional cycle.

In this paper, writer’s point of view stands as follows. The marine transgression that

formed drowned valleys originated from the glacial eustatic movements of sea level,
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which began by the melting of the continental glacier after the last maximum ice age. And
the deposits accompanying this marine transgression in the drowned valleys are named
“Alluvial deposits.”

The alluvial deposits are classified in connection with the post glacial sea level
fluctuations, as follows.

Sections of Alluvial Deposits

; Approximate (absolute) Transgression
Age Section chronology”  regression
(Upper 0— 5,000 years B.P.
Holocene Alluvial | (Middle 5,000 —10,000
Pleistocen deposits | (Lower 10,000— 20,000 \
' (Basal cg. 10,0004 i p;

In the fans and the natural levees of such rivers which are of comparatively high grade,
namely the rivers of Tama, Sakawa, Fuji, Abe, and Tenryu, the river sands and gravels are
remarkable in development, whereas the thickness and the scale of the marine sediments
are small. On the other hand, at the sides of the small rivers with low capacity of load
transport, such as the rivers of Tsurumi, Tomoe, Ota and etc., fluvial deposits cover only
the surfaces. And under these surface layers, shallow water marine deposits mainly of clay,
silt and fine sands with abundant molluscan shells occupy the greater parts of the
drowned valleys. Moreover, large or small sand bar built by the coastal currents are distribu-
ted along the coastal lines of the Tokaido regions.

The most important elements that control the depositional features of the Alluvial
sediments are the correlation of the velocity between post glacial rise of sea level and
aggradation in the drowned valleys. Thus, the general rules are as follows.

Case (A) rising velocity of sea level > aggradation velocity—————>transgression
Case (B) rising velocity of sea level = aggradation velocity——————equilibrium
Case (C) rising velocity of sea level < aggradation velocity ————— regression

The products in case (A) are marine deposits, in case (B) littoral or deltaic deposits
and in case (C) fluvial deposits. In the case of rest or fall of sea level, the depositional
features are controlled by the conditions of aggradation and fluctuation velocity of the sea
level. In real fluctuations of sea level, the velocity of fluctuation are changed and temporary
falls or rests of sea level occur during the post glacial rise of sea level. This seems to be
very complicated, but the deposits are controlled fundamentally by the correlation of the
speeds between sea level fluctuation and aggradation.

According to the fluctuation curves during post glacial sea level by Curray and
Shepard, there is a high possibility that three depositional cycle layer are formed in the
drowned valley having -90 ~-100m depth under the present sea level, two cycles in the
drowned valley with -50 ~ -60 m depth and one cycle in that of -20 ~-30 m depth
respectively in accordance with correlation of speeds between aggradation and fluctuation
of sea level. As the alluvial deposits in drowned valleys deeper than 50 ~ -60 m depth,
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are indistinct in their sediment arrangement the existence of three cycle layers are not
clear. The layers with a tendency of two cycles are recognized in the coastal area around
Tokyo Bay, near by Yaizu City and sides of Ota River.

Aggradation velocity in the drowned valleys are controlled by the topographic and
geological conditions as well as their environments as follows. These factors are the
relief of the back grounds, discharge amounts of the rivers and characters and hardness of
the rocks.

From various data, the alluvial deposits under the coastal plains, can be classified
into the next eight fundamental types based upon the difference of aggradation velocity at
each deposional place and their resulting columnar sections.

Fundamental Types of Alluvial Deposits

Types g;?;i;ﬁziﬁl Example locality
A Fan Fuji R. Abe R., Oi R.
B Natural levee Central part in NoObi plain
C i Flood plains Sides of Ota R., Yodo R.
D l Delta Tsurumi R., downstream of the Nagara R. and Ibi R.
E Ris‘:gpls;d; Z‘:g?merﬂls(:h Downstream of the Tenryu R. and Fuji R.
F Small drowned valley Magome valley, valley at the foot of Mt. Ashitaka, etc.
Coastal sand bar Ukishima sand bar
H Relics of lagoon Ukishima plain

Crustal movements also give important affect on the depositional features of the
alluvial deposits. Continuous and periodical up and down movements of the crust affect
the relative velocity of sea level flucutations.

If the grounds have heaved, the rising velocity of sea level decrease relatively and if
the grounds have subsided the rising velocity of sea level accelarates relatively.

During the post glacial age, comparing with the speeds of the sea level fluctuations,
that of the crustal movements are considered to be slower and therefore the effects of the
movements on the features of the alluvial layers may be of the secondary order.

During the later half of the Holocene period, it is considered that, there is a tendency
of upheaval of the grounds in the region of South Kanto districts and subsidence of the
grounds at the foot of Mt. Ashitaka, adjacent areas of Yaizu City and western part of
Nobi plain in consequence of the depositional features of the alluvial deposits of each
mentioned regions.



