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KREJEHEE, EITEMOILA~DIER & HHND TREEA AL U, FEHl B RRMEsiTbh
TWTC, PR HARICE T 2 KEBEEA S B O L 720 TV D, T ITARRO M FHE % M5 Fic
HHEETHDDT, KBREEDOEMRIZHOWNTZOME LMD L T <.

KIREEEL, SR BEIUAUZ 2> TOOHERE L= b DO THH D, 2O FEBMEF I &5 2 & 12k
EThHD. 2L TEOHRE ZO®%ICHIT DL - ZA0RIRIT, HIUCHEES) & K AR O BARH
REHTHDLEWVZD.

ARHIHN THEME S 7= OD-1 R — U v ZOFEMIC OV TIRBE TR T 528, EFhIcL->TH
DAV AFHEWT N DV TR, Z 40 & OBFEIZ 350 T A i o KRB & #E SOV BT 5.

6L, OD-1HRRK & TR EMEOEAERINK Z I Lz b 0T, MEOBRN L brd. 20
FRIFKOLIICE L DBND.

1) KRBREEHE, 2E0CHEYE &R B ORB SR EERROHERHZ R LTOAR, R
WK TN REL, TOIEMBRCR T8 2 Peled K aE & 35 Lk Z 72 L%, OD-10—680m
PAFIE, KRR o= L 300 E N R RV EE S REVWOT, EFRE 250, Infra-Osaka
Group (IKEBE et al., 1970) L IEEN TS,

2) OD-1IZ Ko THERCK LI 13 B S 4L, ZRHIE ALY Ma0, Mal:- Mal12 L\ 9
ARG BN TND. ZAHIE TR THBHEOMAK - C, BUERIGEEICHRE L T\ D “vIL MR
COithE” 1IMal3 &R X&EHDThD.

3) I bOHEFIIEZEO KUK PR EN TN, 30K EET D, KEy N RKRIC b
STHBELTEIWREE 2D, BEOREIHEL> TS, ZOHTYH, TERREBOREICR LA
BEx L7z Ma3 IZHEN TV SRS 10-30 cm ORYEZ LS KILIKE X, o K ILIKE & 13RS
FEERL, ZOREKEAOERHNG 17 XF KUKFE) EHHINTE T 4=V FR— LB ZEDEETEE



OD-1

TE

msl Ma 7
Ma 6
‘Ma 5 (AT

Ma 4

Ma 3( 7X%)

Ma 2(thi)

Elephas shigensis
{xo—~

HE

50m

= BAEL

e

ZH BRE

P

FoH TEEBRCKY 5 KEEHORIERE & XREAEC KT SEEA—Y v OD-1 ©
FRE D H% (IKEBE ef al., 1970)
Comparison between the general geologic column of the Osaka Group of the Senri-Hill
and that of the OD-1 borehole near the Osaka Port.
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LCTIRSHDBIND £ 512780, AKIKIEIZOD-1 DH T HHER S 7.

4) T RAXKILKE Z e Ma 3 JEHEE, Wb AIC X 24ERBFHNER bR o Tn5, Thbbif
BAEDZL\MEARIIE— A 2 & a1 TALAEMREDIRIE L Tro T D A X a4 7 (Metasequoia) (2
DOJFUELLT £ THIT 228, 2Ll EIZiEHZzew. AUl i di 3 2 K@ O3 I 13 T
HHT, REULADFEH LIRWIEAETY, TERAITICE > TREEZDIF L2 LN TED. LichoT,
Ma 3 &5 & LCRIEREAZ 25y L, KIRBHBLA L KRBT L T2 FEKOVES AL
kool

5) ZOfokLKE S, WS LEE OBRICEWNT, A%iEE LTHWLRE. ZLTER
TN OB ORMIZ L > THEREETHD. 74 vvar b7y 7ERLEINL>20H 5.

6) IR BITOI TV DA, Mad (i THHD D IEWRE~ O LR B D, Fa LR
HET YV 2 (R) ERBH ORI OMEICEN 5 EH TR, Mal TIEHOERBE2Y,
AN Y -5 L HhbhD.

7) AERSITIE, HIE (1966) 230D-1 a7 oW TEM LAFENEETHS. hicL b,
Ma3 LA FixA % aA i (Metasequoia zone), ZhLL Eix7F# (Fagus zone) 12432, HIE X
T2 Upper Metasequoia subzone & Lower Metasequoia subzone & 12451 B b . EkAgicH +)E
g, TOMMNEE WS JEELE OXE A HILD . Upper Metasequoia subzone 13 A %22 A 7
DWHWIN G720, ZRLBRICKRBEDOFERED AP L RAHEABHEHND.

8)  KERBHEIFEOHBIOEMN S, Ma5 & MabDRDOREARMBEIC/Z2 > T& 2. ZDOBHETAR
PR OMIMAREO FEICY 5. ZhIC2N T, BEHDWVIIHRES L OLL DM Thh T &
7oh, R HTHIC N o TIE S A7 M AT & 1) e 3 B Z o 7o KB A — N — T » T RIS
UCHMCE 5K 5 (c/eote IR - S, 19825 EHI, 1983). “ha TDAREA] LIRS ¥/
BT 72 - CT R R OUR A EBEIC 1T 2 KIERED Ma 0 JFHED TICRER D H 25 Z L3RR S 1
X917y, TEORES] LI TS (BIH, 1980 ; KL%y, 1981 ; &M - 4, 1982).

9) IZNLOFEENIFHETSLEALNS Ma0D FAL L Ma5 & Ma6 DT, K@% 34y
THIEFvyE T amy e LTHRER LI SKBITE, HFH - FGRMICATHLERNTH D
DT, BEREENE, TRBGALE) M=) [EBE) ik, KPEhts LEEERE - hiEER - THERE
BO3HEERICX Iy Lz, Sk KERIERE LS - T L3RR DX TH 2D TIERES .

LI, KR OB & BFT 25 DI B @R 2 1 RICE LTz,

m 1. 2. ®EK—Y Y 0D-1

AR O T IS 2 KR, KIS AR xR O 7= I 506 L 7= @R — Y > 7 0D-1
Lo CRERMEAHR LN TNEDOT, £F IO >N TERK L THL.

OD-1 OHEE I KA TR 4 T RICIHWTC, B384 4 H 1 H L0 AkIICBtAS L, 5H
25 HIZ—600m, 6H 24 HIZ—907 miZiE L T5E I L7z, #IL#|% 25,208,500 HF Th 7= (CREKiiHE
HETER, 1964).

HUHZOWTI, BRBENERBICOVWTE SNz, a7 oW ISR EEHBROIE ), H
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HlR KRBEHCETIEFRS - £R - (UF - BREDRCBKEEHORER
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HERT) HEXD (Fe)H+B B |loworms) & % L] E OB EH| o ®
et b 3 fF 0 i i g
oy Blake L g | BB E
W - g Mal2 7 = R
e Mall Biwa 1} ) 4 % & (BAKE)
Mal0 ERACE N I el IR - 2 )
2 ;.Lt L Biwall| ~ % Tj,{ %
g Ma$ ¥3 Fla|Bzzn
8 i L Ma8g 0.3740.04 | Biwa li| IE7|777 s \i] i (i ta)
i % | =) s A A AD= 14 | #E | B
W Tﬁ Ma7 vra 0.384+0.03 T - 71(
o J& | | S0 [Mab ,\:,7{-7} 0.49:£0.09 sy, 02 W B s EREE
L 1 ;Ji; Faea <@tm§ﬁ@.>
% _tﬂ: Mas AT —— Ju
_____ t R Mad x
Kl | 7 £
5| B s |
" . m >
— - L Ma3 | 7TA% 0.87+0.07 s —/-(T—:;[-Yg%- - * i
m 100 [Ma2 | o3 4«'5}) . ifj E
& IS4 i P L
l Mal 11401 18] HE
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3 fzo— % ex A i k3
- |Ma0 | sy {12202 7 Bl &
# ~ x LR
PN
i 1 Floa
o L E 7
o B A %!
# )i . 150 i
# L
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v ¥ | 19304 i :
" | 200 b----1 Tl E— CEEY S
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S % 1]
2 —~
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e 7 ~ T E¥EER
i BRI | 24203 E7 ##
2 250 %X ~
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BENIIAER - AILHR - oh - EEREOMIL AR IS Z T, MR OVESE OB E & OO FLER R
OWE, KitoA FTEFROOW 2 EORENER SN, TOERKOZEMZ S 7 KIRT.
INHOEEE L EIZLT, OD-1ITKRD &L D IZX 5y &z (Ikese et al., 1970).
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b BREK B
& iR
# i r=2
-8 -

Mo~ |0 &KL 0ES

HWIW EEA—Y V7 OD-1 CRE#EME) & OD-2 (EAr&#dls) oRRKOEM
(REUABEURBR)
Detailed columns of the OD-1 and OD-~2.
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ke (g E)
(Alluvium)
IRALBRE (BHPEd DV K fE)

L MAUR P EE (RTE)

(Upper Pleistocene) 1
i g (EKILE)
OD-1¢

KRR o
- (Osaka Group) 1}*

FTREEERE (Z EEEE?)
(Infra-Osaka Group)

ZOKFIZEORE T EICHEH SN TNDO
T, HEHXKSEZO THESKHICELDTE

W M Alluvium

L ER AR Upper

0
m

MaTz ~30m

100 Mall_jys5m Pleistocene
< Ma 0
' 200 Mad SR B
F7ZOFERIT, KBARHEH S0 K Mo (Upper Subgroup) .
B b IS ORI &R B oo 300 M8 X3
. M «
THHOT, YRS IHENEROT 100 -] Mag —414m o E B R g
= ©
bOEFRLTEL . FETHORFILENe g Ma2 (Middle Subgroup) s
—— a
BOEIZEDD. 600 ] Ma?0 ‘ °
. 4 , -0 TERE R B
e oriERIT A (1966) Ik~ TEEHn (Lower Subgroup)
7004 {----- ~690m - T~ - TIIBR T
Nz HORILORIETHS. WMLAH - "
TARER

LTI, KB@#EEMa3 bl ko7 4 (Fagus 8007 Infra-Osaka Group
zone) LZNLLFDAZ a4 TH; (Metase- 900

quoia zone) L4y B, HAIZFEIIMa0 H8E OD-1 BRRECES KFERTHEDOBER 2
BERC LT F - FORSIC RS S . Stratigraphic division of the subsurface Quaternary

sediments of Osaka based on the OD-1 borehole.
W IS X AR OB ERIER R b Bk H
LRERDEOLNZ. FHIOMIZENEZRT. R TRINTWAOIRMKEMBEOMA 2T HoHEoN= b
DTHDH. OD-1ZETIE256 m & 371 mDOE DL DI 1.61-1.78, 476 M5 670 mETHO LD

131.82-1.92 £ 72V, FIZ692 mA 5892 mE TOMIL2.04-2.08 L7425, Z DK S5IZ670 mah
5692 mAOMTOMRBIFZE L, TNEKEHMBEO DI L THRDE, 692 mLLED b DOFIZIFE
B (G =Rtz i, 131 - BB L FRY) obolctiiisns.

—7J7, 690 m LIEDTREA IR OEZH Y, 2kl LTHIKET, 2606004, it
FARICR 0 B, E71RE 889.9 m DYess T bAMES D/ 2R R Uiz, ERAIEZ LEEE L&
DORPLNLEOEHICHRKT DD EALNTNADT, 690m LIGE " FEEECH B ATREMES K E )

M. 2 KRPRERELERHEERE & LA pE

m. 2. 1
OD-1 DFRIRWIE 2 X442 DIZY 7= > Tid, Mal0 Ll E7s, REVEEMERR L 22, EkHEotk
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Glimate Sedimental
Horizon Cold<—>Warm] €nvironment Members of the forest Zones
K ' C F B L S
i
| Ma 12 / Wm \m“ml“nmm%“mmmul Evergreen-Deciduous Quercus, Abies
3 ezl ki
g Fril-12 ?'\2\_ I Picea, Tsuga
2 |
s | Ma || ) Wlu ﬂm\mm“l|||“||f||'l|mmm Evergreen-Deciduous Quercus
g bt b g
S |Frio-11 <
Picea - - - —_ 7 —
Ma i0 ) 9
Fr9-10 27
M |
TR m Tsuga diversifolia, Sciadopitys
Ma 9 \ ml“ml ”ﬂ"“lml“mm“!!ﬂ;“wu“ 9 Cupresaceae~Taxaceae
Fr8-9 \ Picea, Tsuga diversifolia
2| Mas8 > Cryptomeria
(=3 .
= Cryptomeria
© | Fri-8 < Tsuga diversifolia IFagus
© ummumnmun“u . ;
=1 Ma7 3 ‘ummm "um!!!ﬂiﬂm Fagus, Cryptomeria ®
173 = et . G
= g - ?
Frée-7 | 7¢.__ . :
‘S «~ Sciadopitys ~
¢ | Mab ) Fagus g
ol (0]
® | Fr5-6 < «——Picea, Tsuga diversifolia
L,
@
2| Masb ) 1 Fagus
o
Fr4-5 < ~—Picea, Tsuga diversifolia
i Pinus haploxylon
ve s | > JHIHIRGLY rosee. oecovons quercus
- —F—a-él}s, (frypto}neria
Fr3-4 ( 3Tsuga diversifolia YDeciduous Quercus
Ma 3 > ||||ls]mmm Fagus, Sciadopitys
ol - - - -
Picea, Pinus haploxylon
S Fr2-3 < Menyanthes T
e Evergreen-Deciduous ®
o | Ma2 ) g uerculs 2
@ ,’ . . . =
x - 24 «—Tsuga diversifolia Met ola z
S Fri-2 L .' FCryptomeria .e asequoi % z
o i Picea o | >
Ma 1 ve @
k] " ! lk—Cryptomeria %5 2
+ Fro-1 ? N l—Menyanthes Sa |s
@ i o ®
o Ma 0 ‘\ ~
o . ) ) B h Zr-|9
2 Metasequoia, 8 2 S
S Evergreen Quercus - 22 @
H Liquidambar Sa
f’ (=} g
] ‘\\ Picea, Deciduous Quercus S
3 3 ) X j
92 [ Zelkova, Evergreen Quercus, Fagus, 9
o H
i—‘w i Conifer Tertiary elements, Liquidambar
b— 1
9P OD-1 OE~Y vy a7 QMM ES HE L RBEEEE (13, 1966)

Showing the main features of the forest history and the changes of climatic environment
deduced from the results of pollen analysis made on cores of OD-1 borehole.
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I b BEA B D, He-o Hh3 H B A2 JE9 &
LTBELICSWHBTHS LI DT, KK 4 1s-
JERET v 3— L XX B LT Upper Pleistocene
formation (REBULRERE) LIFIEND LD IC7 41 \ o
-7 (Ikese et al., 1970). @ E[RIT “WhfE \
8> £CC, BEIE8E MTHL. ZLTIh %
BT D < B LIC 3 B B B MR RS B O\
bOTHS D LELONER, WRARLSAT N
ERVEFRICAHIIKATND. o k\

S0k EEUEREIE, Ma 11 & Ma 12 ° N\
LTSI bR TV AR, Mal2 [ 2.0 AN -
BOETICH-T, KHBEROIC L BEER PN
WLTET, BROEMPEATERN, Mall 219 T A
B LTIV EZ IR E R A D TZ L

V. ¢ 500 T
BRE (m)
\\ HBEE(2i5)
O 2. 2 KIREETOHEOSTES
B0 OD-1 £~V V7 a7k skFEEROME:

% bk D4y

R T 1 AU 0 53 AR D DEEST (El IR, 196D

1%, KRB EHREEZBIC K > TR 3741232  Density distribution of the clay beds of the Osaka
‘ . ) Group using cores of OD-1 borehole.

Bi S 72 KIRE RIS 2 HFHEEICL - BBk T T Y 31 B B BE A D DR T

T, TORBAHL TS GER - 81,

1964) .

COFWIREL, AEEILEOR B YIAEFAC BN T, M RBIBIE T O MERE A4 5 B
T, EBROICEmESNTZLOTHSD. Lt TR L TREZRENE S LIZE0EEOS,
JETOKBRER L ZENDHDIC, HONCARESIR LT IREIFLNE F11K, H12[K).

Z Ok bW DX, REOHG &R B OREZ RS SHE S MO 8 HMOTHETH L. T4bb

RIPERKI5 km 20 T, LRMRH D FALOKBRBRICT /Ny M2 X 9 228 T LALO KFRERE HE
L2, DV FAOKRKERE LTI A—3—F v 7 L TR S . 2 L TRBE
DERIZATIZONT, MEDHEETRIRDEITHS.

FAZEE 8 PRI » THA~MD D &, REMK 10 km OHETIE, OO0 KRB RS J A~
THETY, EOXRKBRHCHRMN L FEERBEETT Ny FLARLA == v 7L TIL
DTHD. b HREEPREIZ I T FALRBRE RO RRTR 2 H b 5 X 5 72278 C AL RBRIERED HE
L, I MERBRBRORRR EITA A== v T L TR, Bl LiEE 5 &g oikiss
RO R D2DTHS.

FBUHUC R SHND & 5 RAESBRIIMORBIC b ROEND. 5 11T T, BIAEE SR
AEEICNT TOEE 3 - 21 - 2[R, F AP 1IBRRMC BN TV D, £725 12 Ko R );
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FE] 4B A

B 4E B,

= LI RY
KIRERE LA E R

B AIRRBRT - THERR

=] w
%ﬂga%ﬁ

WIE EFHEEC X5 KREORERTER (FE - #E, 1964)

Subsurface profiles of Osaka Bay of east and west direction drawn by the sonic records.

ORI TIE, F7 16 WRICHNA TS

KRB EERAENFEM SN EIL, RKIBHNOARESOFEIZIZE A LB E TWRPo720
ThDHN, NHILHBEEOE S I IBWT, BEICHMARE NEORESGBLITER LT\ kR
(BRH, 1966 ; MM - A2fH, 1982) 1%, ZOREEBEAEHRO O TIERWNEHEE L, EALOKRK
Bt AR RE A G T C EHURTE” L LCHEW o7z (HEE - SkFM, 1964 ; R, 1966).

Z DOBMMAIEL O Em (TRIED, 1966) 2NH7- 0, ZRNAHBRUEO R T E a0
EOBRBHENZR, 4P ENAAHBRETO L2 D bEBERBEREFF OO ESTHD Z
EBBBNNTIR ) S0 D (M - 55, 1982 ; HEH, 1983). AU -SW XK E Tk T 5.

Z ORBIZEIT 2R OEE & LT, SIER AR T iE OHT B FEIEBRZE U T E oo MilRA 3 & v,
CORELIIMD TEBERERNC Lo TEIES e (PidIZ2y, 1984).

ZEHET M CHRME SNV IREE 400 m & 2 A E T 65 ADR— U v 7 a7 BEFR» LTS h, %
DFERIZIESNT, AHIXOWFEHE T BOro T2ElERIE] & Mo TRMNWERE] LIcKalEi,
I OO RNEGBIRAFES L2, 20 5 bR R ENHARE & EEUEREE2 S b b0l
WlebbHZbnna, OD-1 Lxtlbt LT, Ma 67\ L Ma 7L ERRMRAECTHA S LT

5.
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HI2R BHEEC X A ARREORIMER (EE - %, 1964 (LARFIIRERT)
Subsurface profiles of Osaka Bay of north and south direction drawn by the sonic records.

ﬂ)ilﬁz%h%ﬁﬁﬁ#(;‘%im’&?ﬁ

WISE  SMPHRIE R BT E AR OF BRI CHETEIFE) © X 5 EAMEE
A simplified cross section based on a sonic record of east and west direction off
Senshii, eastern part of Osaka Bay.

Z OHIRK OE IR TIRIE, KRS EBHRAE ORI ILART, ZORESOBEEHKBICHRRIC LT
WD, 513NN E DR A RT. WREOMEATHAMRT, 2205 R TR R IE O BEf 12T
v FLARRD, TOREEICA—N=F v T LTND.

PEDRBHRT, LEURE & RIERE LAHEE & 26T, MM BBl R E LR
BRI 26D ThHD Z LITMETHS. Len- T, MBS RNES L, REtEE & RIEREDMICAE
TET D EVDILTE I REEDOEROIBL Y BBE L 22723, RE Tk T 22 81275,
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M. 2. 3 RRIEEIEMFEOKIREBE

HRFN 37 F=-LIRGUR ALERTE T3 OIERL O 72 D OMEFRA AT, WBFA3HFITE T L, ARHUEFE
DOFIEHE O IHA] 52N AR o 7.

15 IS AMIX CHME S BB AR — ) >V Ox b AT (RBFR¥R, 1967). OD-1IZk#L
TEREITHTERE RoTWa. £INUCED L, KIREHTMEENEE HEEE - ORI
BEOBRPRNEIITHZD. L Land, 2-3R8—Y v ZMEEREICEY, 456 01FF
IDFNCIEE 2 TVWDH I EEBETHLERDD. 2975 &, PHEEEORLEIXRBEIIEZD
BAERH LN DIZR LT, Mab L EOKfEN 2 3lIcB 0 ThRrbEL, BEALZH A>Tz o
TEL Lo TWDHORMER IND. ZIUT—MRICKIRERFIZBNT, HOLHEICH»> CTREEZHT
EWV) BHIRGEZ R L TWD T EMb A5 LB EIThH T, ERFEER ST LT, IR
FEDL THEND. 514K Mab OEFHOFEFEHMN TH 573, TOBIANRBIENTNDEIICHZD.

—20m // Ma 5 DIEED HiFH

~210m (R UIBY hE A
Om&¥35)
> &\: ‘Q
& —1940300m K=Y vr ,§
/ 7 B

~1949, 2 -209/
Z1o4se [ i /

2B0m K~y oy

3km

FUR HRICEE T OMTHE (T, 1967, ® 2B i, KM, 1967) (Ma5 OEFMOSERR)
Subsurface structure of the Sakai area shown by the contours of the upper surface of Ma 5.



19

1 2 3 4 5 6
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Stratigraphic correlation of the deep borehole in the Sakai area.
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m. 2. 4 BEEEEEHRERE

M 2. 4 1 BEOXSy

AU CIXRFNLARIC B R3S T 5. RIRBTR A CIEB LI mAL » AL - ARALD =BT KB T
EHOBR M THD. A THREZNADHEATE 52, MRS & RIBERIZ

W7 O WS 2> O b 2-3 m OB ZE TIRAL B 3B FEICih > TIE L km & THA T 5. fEEIX 15 m
UANThHD. ZOE%ITIER 20-30 m ([Zhic o THALE LA REM L S 5703, ORI, KA
ESBAEDMRRRUTATICONT LTV DK LT, PABE R 2 & I3 EBERICHAi L, T LATTH
BHAEI VB IO L TWEZ EThD. & LT A& KBGEIZE RO BRI - T
FELELTHMLTND.

FICENME 725 &, FEE 35 m (1500 5 100 m I K NEBES EICHEL L TV 25 OB T, K
RV IS 17> TN L T 5. AR o 3 AT A R R AR G IR & O, B &
REEILDTE L.

TOEDICEREI EITHM EARICERERH D28, Zhude v bE S THEEB OO T, B
ERRENCTEZZ LE2WiEo>CnA. ZORTHIKEON O, (CHEREE—HOmET, RAETI
D CIEEALB D KL & B il & DEZENHRTH H D12, Z0iL Y TIHEZENTE A LD
HIVT, BN S PALEICEE T A X 9ICAX A ETH D, ZiudmirmadbAbEicEE L, AL
HNRZDLIZA—NR—=F v T L TN L EBRRH D EHERI SN S.

M. 2. 4. 2 L#ULRERE & B & oG

KU FIZEBIET 5 LIRS MR OBR L LRGN H D L ORGIEH 720, T b O HRR
ZOWTITIF & A LR DRED LN TE T2 & WD

Bl 722 C, Uraerh R oo il St lC B 2 A WS 2N L, KB B @ i o FERE D3
HI50C72Y, SR E OBEATRLEOND LS IC/RoTE e (&M - BEH, 1985 ; HEMH, 1982).
TAUTHOWTIRBEEET 2 TRBRIEILES) ([CFEE STV DD TERRENTZV.

FEEO Z ORMBICBET 2 RAOEAIE, ROLBY THD. 5 16 XD KRB AHIOF Ui BRI
DNTIHRRD.

1 AHILHFEERLTREBEICKBOTIE, Mab EToRBRIEIE 5 i i s A o7z o Tl
BMEIZEATND. £ LTENSIEIBIZITATORGETE, LB OLER Th 25 TH LEmGoMmS
SEILETRE 72 & O HMEWTRE I S il IC 2SI L T\ b, Zhucxt LT Ma6 BLEo EsiiEaE (i
MR 1, FEIEHHIC A o Tl Z o 72 Wi g HBLESHIC X o T EF U7 S H HE 2 F H L & o]
WABKHICIE R S AL 72 b, 70D 2 0N K o CHEEl L 72 Pl ERE O gk 2 e 5 X O e
THER STV D

2)  Lieido T LEBHiERIC T 5 PrEEo gy, @m0l Eic7 Ny § L3R5 S U
LTV OTH DD, WifdidEdh 25k L T\ 5720 EBHEF & Z o ilic sy 5 L 51y, HiC
B LB MEY, PEEEREOREE LIRS A—"—=F v 7T H LI o T

3 BATHITZ DX D ZRWifEEEC S #ilh & NEGBIREBRAMICR LI b D TH LD, Z0k)
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EI6R KA o HIUEH AR (EE, 1983)
Quaternary geologic map of the Osaka Basin.
19 2:EMEBAER 3:pMBER 4: LWIERE 5:chRERE 6: THERR
7: AN 8B ORBKE OMEFLNE OLWIRE

HUTH A TREAOHER
Idealized illustration showing the
Manchidani unconformity.
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Idealized profile showing the relationship between the terrace deposits and the Osaka Group.
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FIOR KREEH LHERHOHHEN (RERR)
Paleogeographical map of the Upper Subgroup of the
Osaka Group in Osaka Bay and its surroundings.
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Stratigraphy of the Holocene beds at the
Osaka Port.
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Tentative comparison of “Alluvium” and “Upper Pleistocene” in the Osaka Basin.
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1) —HZEFRNT, MERE NI E <R 72X 5 2y — o o N igaaif S, £ TE
13D TR Ch 5. AIFITIZE L EKETH-T, RFIIC DT> TH D LR & 27,

Akashi

lzumiotsu

Kishiwada

Hzkotsukuri !
W Alleviem A
Altuvium B
Upper Pleistocene beds
Osaka group (undivided}
Lower part of the Osaka group
L] Kobe group
lzimi group:
Granilic rocks

Horizontal scale : Vertical scale=1: 10 9 s . 10k

FAN TREFEEC L DARBAOWHHERE (EE, 1966%—HEE
“Alluvium” in Osaka Bay based on the sonic records.
In this paper, the legend of the original article (HuzITA, 1966) is modified as follows:
read Upper Pleistocene beds and Upper Subgroup of the Osaka Group for Upper Pleis-
tocene beds, Middle Subgroup of the Osaka Group for Osaka group (undivided), and
Lower Subgroup of the Osaka Group for Lower part of the Osaka group.
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F22R RIREHEMER (e, 1959) HERKE ) ¥FT.
Submarine topography of Osaka Bay.
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KA KBTS,

5) A JBIIRIGEFETHRBEET, KBCEE FICERT 5.
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H23M KR HEEEER & FARE (RE, 1966)
Contour map of the basement surface of the “Alluvium” in Osaka Bay and
the channels of the Paleo-Osaka River.
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BAUN REHE- FETEH 2 H R 5 FEAREF ORER THER (kibamts)
Geologic profile of the western part of the Osaka Plain connecting Osaka Port
and the Uemachi Upland.
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Paleogeographic map of the Lower part of the “Alluvium” (B bed) in
Osaka Bay.



31

5, BBEEHERI IS RBE O PR LTV 2 &1, AR ORI B A ThHE L VWA
5. ZOE - KIHECHT AT VA NBIETHY, ZO/MIEEONEBIIZE > TERBINOF v %
JUIAKE LIRS, HEOZ O B 4725 & ZA TIPSR > TE— M EF0RHENME -T2 L A5
nad. &L TZORETHKE EFA—RHEH 20 L/NERRH -T2 LA LN, ZhpsEgitto
WHICTHD. 2 L TROFE R, #SORERRICBITT S (B 25K).

LLED XD BRI o &, KICEE F ORI T, S HAEIE o Bk i _F IS EREHE F 8 0S4 —
N—T v 7T HOLEMTE, WEE FEIZEH 10,000 F£FTLL EOVCHERERTERDIZEAERDL
NN L BB, HIZBBIZOWTIE, 0K B mEEEICHN T 5 L Abn 5000, BJE
OHEREIZFEH IR B FZF D=2 L Vs TRWTH S 9. LinL 2 OIS 2 ko
ODTZLVONBIRTH .

NEFSE - K (1983) I RBRIS D HIEEEEHC DI 5 H R EAME R D a b, ¢, dDABOKFERIX
BLiz. ZO5HaEiEHLNIHEE A LS50 ThD. bEILERETH-> T~ H* (10,820
+ 190y.B.P., GaK-5703) % &7, cl@ldiefk (13,950 + 280y.B.P., GaK-5706) % $EfEd % femiki+ T,
WIS BHURICE T2 L ShTWs. Zab b cBAEEBICHIST 200 THSH (H2RK).

HUE, WP B LR R LD O EBF ISRV T —16 m O B — R E A5 19,800£300 4, T

Y,

. \ IR
$ 3 o d
~

0 5km

H26R  KEEEEF OGO EE. Bt EEn)
Relief map of the base of the “Alluvium” under the Osaka Plain.
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Map showing the depth of the basal surface of the Alluvium in Osaka Bay.
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Cutting of the upper part of the Uemachi Upland near Tenndji

Park.
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Frequency distribution of the diatom assemblage in the Holocene sediments at the Minato Bridge, Osaka Port.
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Frequency distribution of the diatom assemblage in the Holocene sediments at the Tatsumi Bridge, Amagasaki.
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EI3R RFHRERTORHEEERBE (Maepa, 1978)
Vertical distribution of molluscan assemblages of the Holocene sediments at the
Tatsumi Bridge, Amagasaki.
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iR RETRERTORESFHFEER/LE (MaeDs, 1978)
Vertical distribution of gastropods of the Holocene sediments at the Tatsumi
Bridge, Amagasaki.
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Marine limit of the Holocene sediments in Osaka Bay.
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Migration of the shoreline of Paleo-Osaka Bay during Holocene.
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Changes in water content and strength through soil improvement work.
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AR 9 FICE PR RAMN AP X A2 o oD &4, 25FICY = — U HR, 3644FH 2EFHAIC X
0, ZOLWNCEIEELZZEY, ML T RAMR S 72 2 THRERIEICZHOBKE R L I TE
ZORM, %< OREMENER SN0, ZORKI M TABREKTH S LR LD ETILREFEL
L, BMI7THEL I ZDRETH DM FAERIUT L, B LW BRI O 2 i T B & o

ZEOF, FEEMTAKFAZRELE L LY, ORI, FERIRICHT 58T
MEEZDZDHZ L LD, ZOMOBEERD L, KRGO O D E TITHY O Z 2 Uifr7e
Bl OB =0T BIBROBE Th - 7.

RICFEF O HARIE FICOWTIEBEICZ < oS (RICHEE TG < R ke, 1972 ; IKEBE et al.,
1970 ; HRT, 1977 ; HETLHS, 1977) 35V, » O bEBHICKRERIHAZMZ TWH DT, AL T
KECFEF RO HARIE N O A2 5V Y, FEEAHALTRE L THS.

VI 4. 2 #H#ELTELEZOHE

RICEEHEIE)] « RFI L ORENOF V2 HiH L L CHEL, WoKIIT 2T HME S T& s,
BN D Z &b e hode. LL, AR ORI TH-CHEN M Thoh, FrlsdEmk s
T, BRI > CIN S OIS THEMM A~ RE LTz, BUENDHD & 20 & 5 REKE T
UK A R T AUTHEEE T3 E C2FTAYITH D LWV x L 928, MiEe LIz st
Rho it RIERRICITBIFHGDARCK K TN O CIL A L CWZitini d 2238, BRI A -
TEIFFDKMMETL, $IHTRDRL Lo THMHTEAS S SHWTT A, TOENLEHR LE LT
FHARL T EDY, BIZEHIR S FICEDD L & BITRBURENELS,, MoK ESBEICIR LT
To7z. ZOMOHARIL NIEBNG 1840 HKMER AT LI TR Y, BFFIHE Tk 0.8 mm/ FF2E
DT THY, ZHUIEBRNLST2bD TR o7 GBT2R) . EO 7= DERHEHRIZ AT NFEITITIALA
B BBBRLELTELN T, LinL, B 3EE LI THEEM AL, KL< £T5om/ 4
DT LY, FRRKOHBEL FAZIITH R L T\ ol ZO%OHEEIL FORERIIRE B RO%K
O ZOERIZEML, MRIEDND Z L2725,
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BN BRRE R B OBBILT
(RISt TREEBRS, 1972)

Early days subsidence in western HIR  KBEIORHET R (BHL0-384, mim, 1982)
Osaka. BEFEORE : m

I s WRERL, 231 EREREIE-TEH, Isopleth map showing total amount of land sub-
231.1: ¥EAE—TH, 235.1: WERX/EH sidence in and around Osaka City during a period
By, 237 : LREEFEB=TH of 1935 to 1963.

RN 34ETE KR OHARIE TASA ST S TH S, BIERE LT 7 EIZRR T AN R I K ER & 4
BR%A, FiV N CTRBRTTDS QAR IR UERI B A BRAA L 7=, BEFN 94 9 HIC=EF A KA B, B X[
AR EE BT L, WBIL FAKRE IR L R oTe. 2 2 CRIKTT TR 10 R0k E
S SREAGHA & L C 149 ;R0 K HEIN B & HTRINCIE K OL4e THIBRIE T LKMo MIEZBA L7z, %
72, ZOEREFTNCR S S HIC X DM FARE EF DA E > TWeD T, ZOIZOHIET T2 L o B&
AN, NS < HRGFRAE S FEME LT\ 5. IR 1R SEERI AR JEITANER S S, HUBRIE R o
DA S iz

Z D% b HARIL FITEFERER LS, H2RKIRICAY, EHELHOBIMC L 0 # KOSk ER—
K LN U727y, Ty OMRIT 10 gk FIIREHNC Ao 72, % £ & 7 < BEFD 21 1S KRS
FARRA N U, MR T ORETRA B S, FRCMEDRE L ER & U 9 BLE TR Sl S 1
Jo. ZOF, KIREEREHE T [BIELR FABICZERIICH D L0 h, HERU O FKDULEN
ITONBIRY, SMRIL TITEZ 520N, 5% I KORMANRIAICMET 2 2 ERHIUE, KEIZLD
THFKEAT, WTKOFMAZRLE B, EHEMICHIRT 2 5iE% & 2 X0 SMTRITv) CBRICHT
A BT AR TRIR & e U, MR KB o0 i85 & ARBKTEIC X B FKIC DWW TCER LTV AT
FERTRETHS.

BRI > B kA O —RENIIE IR E 0, 0T 3 54 U3, IHF0 25 F O RfE
HRAEh S & RIRFICPERENER A I R L7272, ML TARBHM L koTe. 20Kk, Whp LT
AKHH TIEAHIE SN T T, FHCALIEEEHRT COWL T RN S <, AL T IXHH 36
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- Two diagrams showing relations between groundwater regulation, and land subsidence and
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AL E R T 25em/ &4 7~ L, 4B » PEIE) X CUIEEFn 30-37 45 % ¢ 10em/ 4ELL L oL T 23
eV Tz, IEFI104FE0 5 38R E CORFHLE TR 73D X 912, £K260cm IZKS5HDTH -
Tz, ZOROHERIL FREEL R OH RN L & M TR & BIR-S1 CRURY 2 L H 74D &
2R Y, HUBTE T &K O FKAZEHE & & T KK & BNERICBR L T D 2 L b,
ZOM, Bf2BFE0Y 2 —rER, 36FEDOHE 2EFRAOFEEITERT, ZOFELBHREOE LT,
BT DR+, HEKREOMEENR RSN TE N, 2k LEDLIHMRIL T T, b OMREIZE L
SIETFL, #EMICE Y mneWBEL2 52 TE . KOG L LTImE KB sh > 72k
RETEOTYHNE, KESIPUKE FICKZEL, DWNCHES R, F 7o RIOHEm IS F 8 SR
INTWDHT2D, JEIOHAR O T CEMITMRE LY 208, ZREEELEBEENFEE S 2
LITH 2 TV oo, TERBREGRHEHTIL O m HidF & 7e > T\ 27z, BRIHTIEM B HIRAKLIZEETH
o7z L, ELEOFLZETHITEKE L. RBIRTIZHET 50 mHHIIHIRO 32%, m#bh# XK
(TP+42m) 1386%% DD L HICRD, ¥Vo—rREZIBROMMRP M (GER 12.4km) 2303
FBLARITHE L LT273, ZOHFERIC 1.6-20 m bIL T L, W38 E TIZ4KITIHT- % & B T4
i Sz, LovL, ZHSORE G 37EICIAE - 2 TN &, il a3 OEEE R
Z D DOIEKF LR 5 HEHEZE ORI AIC LY, BEWEOREEETZT &7

LVaN

1
RABRHI (FRF039-4448)

-5
L (BBF042-474)

BIBR KEIFT 3R sid5 5 hEROREHETE (mim, 1982 MEOBE : em

Maps showing total amount of land subsidence for five years in three areas of Osaka City.



78

BEFN 37 4E O M T AKERBURHINIE, KBTIV CIZEEHER T 600 m, ZOM 500 m &35 L DT,
BETHEPE TR OB LWEIFT, FE EOM FKERZAIE T/, 2O/, H74KTHL R

IUTJEW - PERIR COHBEIL MITREZ X 503, ZTORREX OO FBIAE > TV KO T
TR LL 72D, W TRINHEER T HEIL TR DD K 5 127807, RO HX oK HER
BOBRMGIZIER 384F, 2/FETHDHDOT, TNLIRIOERITH LA TRV, ARSI FEn & #Fk
MBI OBIRE &3 T4 RNCFL LTI o, MR E &)l - HRIRE [ U2 — U 2R L2 & 2b
Mo, FBHIROHEEE T2 5 572012, SHUETO 5 AMERIOE FRZH 75 IR Lz, 8 73Kk
O 75 7> B IEFD 38 FELARTICBEIC R CAR W IL FAE L TV Z e oD, 22N b DM AT
L EHRRIETFTREITZFFECTH Y, TWRROFHIL FEHAT LA EE0 D, #RL TR KK
EFRRENT LAKRE WS S D

VIL 4. 3 SEOHBEERER

AN L7z K 9 I LWHIRIE T b, MR IR NIRIK Cdo 2 i R /K ORI K A Bkl 92 Z &1
BTAKTHIZ LD ITHRE L CE Iz, 2R, RIATCIHEFN 48 4E) 6 34F Mt L CHURMEE 23 7 &
L, Mo, ZOHURBILRBEMIZH 57, LL, ZOSREIT T H MR A i (F - Kb,
1975), BIRKHBORDEBIL &5 Z LT, 2720 EEMAARENER SN TV iZTIiL, 204K
WIFEBAE 20T, BEOT — X2 EE (1977) 2 EE L.

RBR ik CHIAE O PR S BALIE U D 7= DIXRRF AT 4025 TH 5. IR 47 FE ORI OB IE 1 cm
IR THHH ERTEHOFT SVED M TAH Hh, RBlRTH CIXES LV EmIXIEE A L0 & Z A THIE
R LTz, W48 EDMEERITOT N TIEH 575, BEXBIIILRL, EITEHTHMEER 2T,
JEWRFT Tl 2 R X TR CTHEN L 6N D K ) 12 o7. 4945 & 504RIIEIE T O BRIEER
MR TIEH E VL L TWARWAS, FORMC T L FHBEA /N LT\ 2. E72IEF1 49 E1272 > TR
X, #X. X, RS TSN X 2. B S0AEIEEICILRO FIF Y, moMiEmfisE < 72
o7, BEMBS0FEITIE, EHIEHOBEF X « AFXO—BTHARMELZR BN D K I2kY, To&
NnlembAhrbhic., ERIETHE, SHhHrH cliEEN Lem M Leen, HBEEA R0 IR
AT BTz, FE TR TIENERN 49 4E DO HIARIE T O SR LIEFN B0 4EIT 70 V) BRI D 5~ B L, BRI
TA49FIZ 1 em BILF L7, 50Tl em L Lo 2 7m L, GHF RISV AT & Mt 230G

D, WEBIZEEA~ & BRI NE > T D,

MR PR AR U7 OVEREFN 47 SRR IO T TIEAR <, BRI O IR DREEOBREIK T IC X - T
oA SRS L2 Pl L 72 RS D AN 20, 21 4RI SRR AL A A AL, Bt Ml BRI T s
THED T, K4em bOMBEEER LT,

T il D HAR ML O SE3A0 Z2 0 H 2N T 5 7212, KRBT B X CTHgEE 234 Uhid THvb Ol &
DOWEMS0FE TORERTLETORDOL STV, JHHBTIED D0 el Ot L < THRKR
5.9 cm b OFERN A BTz, WINARICIE 2 DOREA A B, B CIERFIL, AIOETE
JEFET B DM A B D Z &, RO CIEAE ) & i CRBHTES RIX, IR
DOIMHER A BND. ZOZ EXHE 8LKOM F/AROWEI M E & —E L, HT/KOMHE & R
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BRLTWAZ Ehbnd. TERKOMEIREEA T
KIED K5 (Bl IR & 7 & 220 D VT HIETE
WM Z L b, kIR & Bk B N2
MCBHE L T D72 L Bbihvs.

HUT KO & ORIR CHURMEE 2 725 &, Hifl
VL ANME E o T2 RN 47 FRIC KRN DB D 2 5 3L
72 3RIIT Wb ERTaioEZIcE<, EifA
A O KOG L BRRH D X 5 ICEbi
5. FTo, JBIFICIT HFER MR 47-48 4FI2H e
JRFEFIZH BN DEFFEED T <IE TH Y,
730 SO AERM I RGN £ CHae A MEA T2 Z L NI
KOMFGNR D 2T & LB XG5 LERETE 5.

07, SEMHIE 3 CIRARN BRI AIRIZ bz
S THERMBmEZRL, ZWVWITTL em &R L7223,
B2AEITIIHONL T 2R LTz, 20, B END
TEERK~OY Yz BNERFEM S, FOREHR

I6R KRBT R OSTREH IR T 351 % BAS0E £ ©
FAIEB34E, JRAEUT 544, FEfEITS54E, B DORIERE (miE, 19772). BEOMEL : om
So, IUEBHLST 10 A IR AT i WP oot smosnt of gound upheava

0, A OIERMERLZE L, FORPESIEK LT
Wtz Z ORI F KM T R R T T T 55 4FE 6.4 cm, BAFHT 155 cm b DM AR LT
W5, TAKO dHLS R T EIZBW BRI B AR L BE AR AR DD, Fi, BT
UFEHEREITDZRVEHINICH 5.

Efemenouwe Qo5 10km

VI. 5 #f1t T /K

VIL 5. 1 =

SHFEIC IS T AT KIIAR T TEARENTHD THA SN DO THY, ZD7w, HTFKIZBET
LERHIFIHEND Z LIT RV FEHEESNTUTL . KIRIZIIT D HE TN /KDORFFEIEVIL. 4 OHARIE T ORF5E
CEPRCEE L TR Y, FEEENO 190 FOHBEIL T ORR OO E o 72, Z 0%, L HRL
FOFFOWAL LIZ Uo7, KIS TSI RO S CREFEL, 260 HHCDIED SR
ZUARNT 7L, BRKN - BKEOERELZH O LIz, OB LML O PRI F AR~
LR LT3, #UN KRBT, TEMKPRRKIND EH T KORENEITE < RY, O
T EVERPR & Aiif: L CRIRIZHARIE TN L < 72 o 72 KB HUR O # FKFRE N E PRI T D LD
(27 o7z SRINHK OHIARTE T & HURBROIE T 238k 32 D & itk L TRl H AL, 1967 4FLARE Z oD Mtk
THHIFARRERV LI THREE LTORERMTONE LI Tk,

LR S VG RBRK « BB 72 © ONZ RN O 3 -2 /01 CEEF R OB FKIZ DWW Tk 5.
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VI. 5. 2 BEXRiX

KRN OB F ORIEE T AFIHO & —2 TH DM ITFETHD &, HkRITTEM 10,121 5
m? (614 4), LM 2,247 7 m? (4414) T, THHEREINIAD LHFE8ED L 51272 5. TR 100
METOLDOBNEEH L, HHEEHTILI00mEZBX 5 HORE. ZAILEH T KO AKICHE 3
HFOBRBENHE 21206 Th 5. AT LVKREE - Ak - 3 - KESFE - FIFEHIXIC
HERLTNDA, TROIIBKEELHEVIES 2L, 2o afb /S0,

PR O KB IZALPE I CIIi KB ORMEEE Y L <Ef L TV 572, Ml CIElEIc-72), B8
ERTBORIEICE DT 0T 5, BHITIEEIAWIE-& ) LEHKERH Y, ZOMXOWKEIC
%L, H13 T 30-40 m, 60-80 m K% Ut100 miitk, 140 mAitk, 180 muitk Db - WiE % Zh 2
MWL, 2R (BUFW, W, EIEFRT %) EFHER TV S, ZOMFFFE OD-14R—U &
7R % L W I RISIESE & 2 VI EHHEE LT TV DL W, T Ma 1l K B o Lo
BB LD K515, D OMKEITALR ORAT ITHE > THREZW LT, W, - W, 1T oft
FEEcHRICEL L, B0 EMEHAEZ CHOHRICGENTL AN,

PRIRIZB T HH T KROKES %R D E, BTTRDO LS D. ZO5AIEHEFN 32 4R D
T, CI~ (X 1,000 ppm 2L LD HUBg 2 NEEE~K 6 kmiZ A L, HAKBHEAEITE X% 40 km? & 720 R
<, ERNOMMIBIZHA, PERIROERITHS TR b DO ThH 7. Clm OREFEL A EH IO
WCHD EHEIRD K ST/, 1950 FLAKEDR) 10 R [HIC 3-4 5172 > T\ D, HFAKD T A U B
TR & 72 R BNERREDN R < 72 21204, ZORESEIEAICH 50T, 74k U EOKRER )
D ERE R~ FARTHE L TV 2 sz s. BTT (b) @ 3 mell OILH 2 b NTH L b W,
W, T KD EFE ST 5 & Brpth, HUEREE & —2% 3 5.

HEIED (1961) 1% ClI- OIEEIAHBUERITT < EOIAKBE, @I end, HTFKEAKEDE
K& L TR & OREDHFME 2O OE@FOER A2 7-. UL, BEHCEE (R, 1977) R
B (R, 1979) TORGEOFRARMIIC LD &, KLl O @i REMBUK OB D H LIZ & 0 KL
PELD ZEZBRRTND. FERKOBEITOW TR Y H LOSE S FE 70023, BHEIEA (1980)
IR R AR L, EEICL VR M LTKESHT LTV 5. 2 ORER O3 IR ORI+
WS OFEEMESIRE AR L, Wby UM R0 SK ORI KISV (BB 781K). Z ok

wWeR HABECKTHREHTAOHFES LHKE
Well depth and groundwater yield in Osaka City in 1962.

] B W 37 &

(m) ¥~ ® | HBAKE Gm?d) %
0-50 293 1,643 13.8
50-100 355 3,528 29.5
100-150 164 2,628 22.0
150-200 83 2,407 20.1
200-250 33 1,337 11.2
250 Pk 12 411 3.4
S BE 115 414 —
i 1,055 12,368 100.0
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ClosmA M7y Zof R
O Wr.WesW24mmWo DoYIKESLD O Wi Wit Wz v, W2 Prilkesto
e <loopPPm e <3mese
@ /00~1000 PPT 8 3~7me/t
o >/000 PP7 h o >7mess MDY E
O Was W3 e < Wart WKisto ) CLTpPT ° ’/Iz+w3r--»,vls+96«wl7kt53w me/g
[y

(a) (b)
BITR BAFECRT 5 TROESBE(ORE7vn VE(D)DIFHR G - 1%, 1961)

Distribution of chlorine content (a) and alkalinity (b) of groundwater in western Osaka.

#IR BAEEEHRE ST 5T ROEIREORER (g, 197
Secular change of chloride concentration of groundwater
in the coastal area of western Osaka.

#F No. 2 2 24 144
ZE (m) 80 145 100 145
K H AR Wi, 2 Wi 23 w2 3 w123
195042123 205 213
1952 1 1,521
1952 3 547
1953 6 642 106
1954 5 1,822 911 385 561
1955 7 1,765
1955 9 896

2,660 1,280 322
1956 6 1,313 827 662
1957 3 1,130
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FHEEIZE D R LRV I LI b D TH DD, Hiflk
LT DRI & M IRFTFLEE O ClI~ 23 KB ISR D S 4, W
KEHETRIC & VRIS NS DT, 577 KO
EBFELAR. LIS -> T, TRBROH FREARILIRE
R DS RIBROR Y H LR E RER VR 5.

5 TABNC 7K IE DM TR Z 7R L7273, R KER il
RN 40 4 & TITHE FARMLIFARICIEE L, £ 0% bk ZlE]

ok BELUTHEDZOWBRICH D8, 1EE A EDHKEDKNIX

0:;—]0_ ¢ } OP.—5mUE L 72> TS, BEFN 40 4F £ TIdi FKAL D>

& RO T20T, HE T Y7 o TIRBIEEARE T N

m | ' TA D= RNTRE T ST, UL, BoTOFKIsiHIE K

b ol | X O.P. —2 m % CEE L, BRI 37 4T~ 10 m 2L Lo
KBLEE T D, 772 ) OB Ul L7221 Uil

RAREC 2o TS, SKELEL LANE SRTOAHT

Ez EEEEETIH - Th, HFAMLOED -0 < ORBR L 13

sl sk | SRR, EFEACKE R AKESMEAT 20T, T

L L ‘ BT Y 72 > TEH2EE LR IT LI 7R 57220,
10f o er e PLED & 5 720k S, BT S5 TR KA

Cl ({mg/1)

WIS HENDED MU koESREe  MEAITFORNIIE, REIHELE O TR S0P I
PICDOROUROHRR(R) s, fg Lo TAREBOEMANS 2o 10T, %
Vertical changes of chlorine content in-  O—f|ZWIZHENT 5. KIEHT TOR FHRE] THEOREIC

cluded in squeezed water out of clays.
(2): Location map of measured site, M F/KALDSFEN S AL, 45 ORI HAMAKE DT AKAL
(b3 Analytical results. DIBOT 25 ORI L. Gk R MEIE % 45 58
D E I, RuESE EomEmiE 2 Wi, KEDEEEZ W, BL Lz, L7ehi>T
TERFEEN =W AKER S D —2TOTH TN D Z LICERE SNV, OISR CoFERIE T
bDM, T OEKHRLSOLFTCOMKIE DRMEB ZET ML LTob D& R TR L. F
72, PRI DS EZIANCFEM L T D 1 ARG R, KiSHEYE o BEIT L Tzl (W)
FERAOFRE L. RISHEIE D D ORI X0 FHKE & bRMEEZ R LTS, B, CHLDOEIK
(\ZX D 1.3 kmiL7z A SO W, 8 ORMZE(LRH DAL, W, BT ) OFKIEZ RS Z LR bh
D, Ffo, W EE W, JEOKRAMIZIFIE 3 m TRMAETEHTICEEZRL, W,JE L 3ETREREAR
D, W EIZW, 8Lkt L TWRNZ ER D BRRD.

PULED X1, KiliEIE OKRMITBIEN RV &< > T2 2 &b, Al THEICIIFTEEER
X722 59, HTFIRENCER S, SHFHTHMOM TICB W TH, MTFRMONT v 2 &85 LHREIFLE T
RA V7 HREITRREER DY, SRR TORE L 725,
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BN HTHEYNTIHC L 5 TAREOES
(FEiE, 1983)
Variation of groundwater level along
with underground excavation works.

ops0 | 1976 ] 1977 | 1978 | 1979 ]
g Wi Dy Gy g

N oo . ,.h»vvvvvv*-‘-“*"“"‘»{a A Additet * Jevees®™]

*, },’;03;»0’" P K. z‘ﬁ_—\..q""‘ S — e
R T e ot e TR BEE ohoos
£ =] #5000¢00000% ARG PN [
~ od Sp— i
= ©0000000 <>/9,9‘/’ th B (Wa) E;‘Z'é'\&rf’g‘a 5 ]
My :x\ - s 2 “‘\Az i 6 /
e 10O 4 P BTA S
2 \ﬂ \\ //" W2 J\Dz
E2 \,
E2
Bl AIRK pClbagk | | EMAIRK

-20

WO EARHIROKESHER Wik, 1977)
(a): 7a7 VB - EmmEE, (b):7ve=7HER # (c): ER-COD
Simplified maps showing water quality in eastern Osaka. (a): Alkalinity and
chlorine, (b): Ammonium nitrogen and phosphorus, (c): Silica and COD.
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VI. 5. 3 HRKRitX

T 2T ) AR N A AR A TR L, T OA/HANOH T KIZOW TS, Z oMo 1969
EETOERHNCE D &, HTFOUREIL100-200 m D D3 54% b d 5. AHIE TIE 1960 4F LA IZ 3R &
SNTFHFNEL L, MWEEIN - KPR TEOESRIZL Y HFPES 2o TETNAH I EZRLTH
5. =), PUKALDOWEIL21-80 mDb DR 78% b i v, Kb DHFIE EMEEE Ik LT
HZ LIRS,

Z DOHIEOBERRFE S OB A D B RV LIRS O - 341 % il LT 80 IR LTz, 4Ry
&b 2 HERDES TIRBREE T, R o TEIRE AR L CWD . MEHIKIC T V0 Y E 2epm D%
WREERM KA« FNNOEWEFAFIED B ALV IZIED, Z OO O T AIZEERE « NH,* 23072 <,
Cl~ - SO, A%<, COD MFHIEY. ZOHFMIERFIIO BRI S 720, RIARHHT KR
BLTNLZLERLTWD. —F, WO TREBISDWILEHX O KB I L 2N BT 23D 78
<, BT U ERIKLS, SO, MEHENZ <, Na'+ KNIl Catt+ Mg A%\ 2 & AR
YT, EHAT TV TR 2R LTV D, ERWHRIERTKE O # N KT m b Tk 2 BRI,
U TF T LB S HTH LWHE T AKDIRARENR L <, EMEE b oo iRk E Bt D, TAH Y BE
DR OB EDENG, T OHIROERWHL N KOWRE) L KBRSy E27RT LHBLKD X 5127k
L. KEX TZBHENOT X TTH D0, WEHGERRLD DT, — DO AKX LIXTERND,
ALEBDORAHK & O N RBHIKIZIKE NS A TIERRBAND 5 & A, 1-N 2 ILEEEX,
1-S Z RFIMRFK K & TE S, IVIZHEID D b #lifs Sz F K OERH#IX T, HCO, & N, P/
FICBEDAKETHD. LLED X I RAKENLART, HOH
JEHE T AR D FEENLH 8L KD RAID L H T2 > T\ D & Hrlg
5.

T E
4 epm

I
1
1-5 IR HRRHIROKER SR OTE BT 5 MR (s, 1977
= Simplified illustration explaining idealized classification
S —] of water quality and groundwater flow in eastern Osaka.
— 4 - [ :E7A» VEECI- 1K, 1 :{E7L» ) ES Cl- K,
—0 5km W:B7A» Y ERCI-MK, IV: B7aby EE Cl- K
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ROKIE O TR AN RT LEBREDO L HIZRY, =204 A4 FIXSTED. Thbb,
V-al KBS T K, V-b KRS IR oK, VITESRMEM T K TH 5. KHIZIZ OD-3, 6 D
a7 CHEM L7z CI ARG R SR L722S, WH THIRZRENS DI, HTFKORHEEENS 2 5
5. a2 S HORBR B2 23T T Ma 6 o BAriiKfEIc /A L, OD-6 Tl
ZOWEEE L, RNEGEHE G T (V-b) L72->T3HY, NaCl + Ca (HCO,) ,MOKE %7
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(Abstract)

Although the two third of the mapped district is occupied by Osaka Wan (Bay),
it is one of the most important fields in term of various civil engineering prob-
lems to construct large modern cities on the recent alluvial plain facing the
inner bay or Inland Sea. To understand these problems, however, it is necessary
to know the geological and geomorphological conditions of the whole Osaka
Basin. This is the scope of this volume.

The most remarkable feature of the Osaka Basin is that of the narrow upland
of about 20 m in the highest part extends in the central part of the Basin in a
north-south trend. It is cut off by the Yodo Gawa (River) on the northern edge,
but it is considered to extend to the Senri Hill in the northern part of the Basin
(Fig. 2). The Osaka Basin (Plain) is divisible into two parts by this barrier,
the Osaka Basin (Plain) in a narrow sense on the west and the Kawachi Basin
(Plain) of the east.

The Uemachi Upland looks like a terrace, but it has been confirmed that this
is the uplifted zone of atilted fault-block of the basement granite. Deep drilling
(OD-1) in the port area of Osaka, located in this map, clarified that Cenozoic
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sedements filled up the basin, reaching the depth of more than 1,000 m. The
drilling still did not reach the basement at 907 m. On the other hand, another
deep drilling (OD-2) located in the northern extension of the Uemachi Upland
reached the basement at a depth of 667 m. The distance between these two drill-
ings is only 7 km. This fact indicates the existence of a large-scale fault of the
basement rocks, the displacement of which reaches more than 400 m vertically.

Among the Cenozoic sediments filling up the Osaka Basin, the upper part of
more than 600 m in thickness belongs to the Pliocene-Pleistocene formations named
the “the Osaka Group” , which is covered by the “Upper Pleistocene Formation”
and recent “Alluvium”. All of them have been affected by fault movements
especially along the western side of the Uemachi Upland. The warping structure
associated with minor faults due to the faulting of the basement rocks is con-
sidered to have various influences on the foundation of Osaka City. Groundwater
is also highly controlled by this geological structure.

QUATERNARY SEDIMENTS

The full sequence of the Quaternary sediments hidden under the Osaka Plain
was obtained by the deep drilling of (OD-1) which is inferred to be in the central
part of the Osaka Basin. These sediments were divided into three parts, as
shown in Figs. 6 and 7. The upper part is characterized by the intercalation of
many inner-bay type marine clay beds, named Ma 0, Ma 1, Ma 2,---, Ma 11 and
Ma 12 in ascending order, while the lower part consists of non-marine sediments.
At the horizon of Ma 10, the Quaternary sediments are divided into the Osaka
Group for the lower part and the “Upper Pleistocene Formation” for the upper
part. The latter may correspond to the terrace deposits on land. The recent
“Alluvium” overlapped widely to form the Osaka Plane by the Holocene trans-
gression (Table 11).

In 1962, a sonic survey of the whole area of Osaka Bay was carried out
for academic purposes, which revealed the characteristic unconformity in the
upper part of the Osaka Group (Figs. 11 and 12). A schematic profile of this
unconformity is shown in Fig. 13 where both sides of the unconformity are the
Osaka Group. The upper Osaka Group rests on the lower conformably in the
central part of Osaka Bay, but it abutts the scarp of the warping lower Group
showing a clear clino-unconformable relationship, and then finally overlaps the
erosion surface of the lower portion. This means that the abrupt crustal move-
ment forming the warping structure of the lower part started from this interval.

This is the “Manchidani Unconformity” (HuziTA and KasamaA, 1982). The
Osaka Group is divisible into the Upper Subgroup and the Lower Subgroup
using this unconformity. The sedimentary surfaces of the uppermost part of the
Upper Subgroup overlapping onto the erosion surface of the lower Osaka Group
are widely distributed on the hilly lands around the Osaka Basin and are known
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Table 11 Summary of geotectonic history of the Osaka Group.
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as Higher Terraces, which are characterized by a deeply weathered reddish
paleo-soil cover.

There have been many opinions on the “Upper Pleistocene Formation” . There
is no doubt, however, that the formation corresponds to the Middle and Lower
Terrace deposits on land. It is characterized by the Ma 12 of a thick marine clay
bed indicating the large transgression on the pre-Wurm Ice Age. This clay bed
is covered by thick gravels showing the broad development of the composite fans
in the ages of the Middle and Lower Terrace (Figs. 17-19).

The sonic survey also clarified the distribution of the “Alluvium” in Osaka
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Bay, which can be divided into the upper “A” bed and the lower “B” bed. The
former occupies the eastern half of the Bay, while the latter is distributed in
the western half and thins out to the east under the “A” bed (Figs.11, 12 and 21).
The “A” bed extends toward the east under the Osaka plane and continues to
a marine clay bed named “the Umeda Clay”, which spreads over the whole Osaka
Plane showing the Holocene transgression, the so-called “Jomon Transgression”
in Japan. The sea level change due to this transgression is shown by Fig. 37,
which is drawn by the detailed survey of the complete sequence including **C-
datings of more than thirty horizons observed in the caisson under the sea bottom
used to construct the foundation of the big bridge from Osaka Port to the Nank©
landfill.

Beneath the Umeda Clay, non-marine sediments intercalated by peat seams,
named “the Nanko Bed” fill up channels on the base of Holocene beds, which is
considered to be connected the “B” bed in Osaka Bay. There is precise infor-
mation about the “B” bed, but it is inferred that “B” was the deltatic sediments
formed by the first transgression which occurred prior to the Jomon Trans-
gression. The Nanko Bed is considered to have been deposited along the mouths
of rivers when sea water occupied the western half of the Bay area by the first
transgression. The Osaka Alluvium can be said to be formed by two cycles of
deltatic sedimentation (Fig.25).

QUATERNARY TECTONIC MOVEMENT

The Uemachi Upland represents a symbolic site of the Quaternary tectonics of
the Osaka Basin. Fig. 28 shows the subsurface profile crossing the Uemachi
Upland in its central part. As seen in Fig. 7, it is confirmed by OD-1 and OD-2
deep drillings that the displacement of the basement rocks reaches more than
400 m. The anticlinal warping structure of the Osaka Group associated with
minor faults is the surficial expression of the fault movement of the basement
rocks, which shows the uplifting of the block on its eastern side. This is “the
Uemachi Fault”.

It should be noticed that the upper clay beds are thinning out more than Ma 7
toward the top of the anticlinal axis, which indicates that this anticline developed
upward even during the deposition of the upper part of the Osaka Group. The
history of the block movement along the Uemachi Fault is shown in Fig. 30 by
the comparison of the difference in the level of the same clay bed on both bolcks.

It is very clear that the rate of displacement has changed between Ma 4 and
Ma 6. It was about 0.5 or 0.6 million years ago, the beginning of the Middle
Pleistocene. The rate of movement from this changing point has continued up
to recent times. Affected by this movement, even the Holocene deposits show
characteristic features of shearing, which are important from the viewpoint of
civil engineering (Fig. 24).
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APPLIED ENGINEERING GEOLOGY

Fundamental problems on engineering geology of Osaka City are sum-
marized in Chapter 8 with many illustrations as follows;

8.2
8.3
8.4
8.5
8.6

Soil mechanical characteristics of the Quaternary sediments of Osaka.
Landfill problems.

Land subsidence problems.

Groundwater problems.

Foundation problems in relationship to the underground structure.
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Trace fossils in the Nanko Bed indicating the beginning of marine transgression.

2. PR OREEUKILKE GBI : HARBEED KIUREWAY S+ 2 Botn X 52l e,
Oki Volcanic Ash Layer in the Nanko Bed. The ash layer looks “Wet Paint”.
with white paint.
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I )
Outcrop showing the Nanko Bed (lower white part) and Umeda Bed (upper

dark part).

2. HHEBTHOYA MBUYHEEE PHRELE GExmmm
Qutcrop showing the lower silty clay bed and the middle clay bed of the Umeda

Bed. The boundary between the two beds is about 8,000 years B.P.
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L. HHERCZRCEE SN EREODHE (erEL)
The Umeda Bed and its underlying Pleistocene sand and gravel
beds.

2. MXEBEOBRBENAZRT +0~x3m OWHE LR VRRHIEL)
Outcrop of marine clay layer (Ma 13) showing marine limit at the high sea level of Jomor
Transgression.
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KIRE R EERE{LA Molluscan fossils from the Pleistocene sediments of Osaka Bay.
1. Barnea manilensis (PHILLIPPI) from the Nanko Bed of 4C date: 10, 200770 ys.
B.P.

2. Tegillarca granosa (LINNE) from the lower silty clay of the Umeda Bed.
14C date: 8,190+130 ys. B.P.

3. Crassostrea gigas (HUBERG) from the lower silty clay of the Umeda Bed. 14C
date: 8,350::115 ys. B.P. .
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