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B TRERE EZ220 6 R LM & FPHEH G804, 000m, IRFIS2EHRE, =T
Bird's—eye view of the Rokkd Mountains from a height of about 4, 000m above the Senri-hill. Attention should be paid to the stepwise
topography of the southeastern side of the Rokko separated by first class faults. The relation between the distribution of the topog—
raphic surfaces and the fault system is very signficant from the viewpoint of the Quaternary tectonics (refer to Fig.6)
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H5X MEAEHAL S AP OEIME (HEFM) (EA - 35E, 1974)
Bird’s-eye view of the tilted block of the Rokkd from the southwest. Every
topographic surface even the terrace surfaces is tilted westwards
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Sketch of the southwestern part of the Rokko and the Itami terrace (by Fig. 1)
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Topographic map of the Itami lowland compiled from the contour map of 1/20,000 surveyed in 1885
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Contour map of the Itami and Amagasaki areas surveyed in 1964.
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Submarine topography of Osaka Bay
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Summary of the geology of the Osaka-Seihokubu District
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TWABITIBE T, ZOETIC, [UGFERRASHE b RV AMRE S 72X B Lo 7o et i
SEFENE, AT LRI EARIR O O 2R D, F7oA BRSO IR < AR L, BEIRE -
EER S 247, [HIRIERE) Lidfrans.

B R BTSSR D THFERE), MERT— SR TRBRIERE] KOV LA o i & 12 K1
MNTED. FEEIE, ANHILHAC O =B AICA < 24T 203, RRITEMEAN T, B Lok
DEN B R 34 A WD IS E . FRETREBOFEEIC L b T NICENT 5. AtgomFE
BEIZRAKRRCTH 528, WP NEIIITIERE R H 0, Z OHRTE W7 N & MEh, ZicHERE L
T TE AN RER) LI TS,

NHFRBEIC R— 2RI ZE T2 FIlE, TBEFPKILR] IR0 X A4 MSERIT 53 X %
o RZUZEL D720, BEEAEGFLZLOTHD. Ll - BEREOY XA FoEEH oL o
LHbb.

KEJEHEOHE A FZEH T 2 O1F, ANH LB E TREREZ T TH 503, FAH-EHCRIE « KK
BRI, IR, IR BTESA LEL00MIZIET 5. WbHEEE - K TJE 20 IR 2 3 HFH e gt T b
BN, BEOKILKEE RS, ROEE L 2> TW5E, Thb DY &SN ERIR S, ARifo
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F VAL HIE A B D A & 2T e - TE 72,
B & Ui, (i - mhg - BEfbHT, ZEOmABHTE 503, Wd TEIZE R, o5t
132 < O b o 7. B I mAL « AL ARMLIC KB SN TE D, TN O OMRE b £72%

BT, BHEMEOBEN S, JIRME - (LIRS, & 2\ 3ROk L8 & e i fE 55~ (2 221k
T5. LIzhoT, ZREDOBMRICHOWTIE, MERTFEICHT - Tk Bl 2 2o 1203, Falk O
JeRE RN JAUT, EALE KRB E R LEOHERTIH CTH v, PALB L T B ERRH R 2 A 5 b DT
HDHLRbhoTE.

IREREEF T, MO &2 2L MR U YD Rk HE SR i L, £ 0 ki =AM E
WS CORFREZTMR LTS, T b3 ikgg ik, Mgl TRIEZR & L ROBERH Y, IS
THLHRETHD.

m. & #% & %

ST AR - HAEROME - EATH Y, FHEER - AEERE L ERESEL OEIREIC S T 5
5. DUF, EARIEIC S WA DEHEINZ 5.

m 1 A &

iz

it

RIS & T AU, SRR oK BRI B B, 5T BILFT I 51\ o % 5D
&T D =AM A PRI AT LIFOY, Z OHISA R T D WA E A FHEERE L IEA TV D (AR, 1953).

FHEREHEOMIZEIE, KO EBEICE->TEL®H B, [Geology of the Tanba District] (1974) (T
FEEINTWD. WAL, E& LTHRENDET 2Hi#E ALY, ZOBEERIT BTN S
FHIZT CTObDE B LT,

LML, FHEBHOERT v— b, 8k HenwLEz2 "3 2 N MeAaos R
(FH - B, 1975) Lok, 2URIPHEEREO BT - HER SO BRSPS, ZOMEENRDS, 2/
By Mef - B db A KD AR T, FREBIE O D OB R Al e S, BV =T/
HOETEEND Z LKL TE72 GEARIZD, 1980).

ARG HIT N O FHE B IE, FHEHFHZO B O T, WHORA—II FRROMHEO b 0N, FHE—F
PSR OB LIS T U, 54 R BEN R 5. B a BiRE T o<, Fv
— b - BEEEE B EATH D, RRIEHIRA TIIABIIT T TS b O/ E R LT 5.

ANHILHORIB LML (659. 8m) 2 EICh, WAL L L, WEHEASES L BET D, [ZITHAE
FmoEmERS, EACEU LoRBERENRRObNS. Zotiko g Ems Licr—>7 - Xy
B hELTHESTWE, ZOMNFEELZT TRV 7 2 VAL TV BESBAE L, (LA DR
HHXWE 208, S8 M - i EOBEBLEA D, FHEEREEO—B B2 T 5. EH)I EROAEEA
T, B A GTeA Ly 7 2 VAREON S TEY, ZOFEANAIKED LD TH o7 Z & B HEE
Iha.
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m 2 F B & B GIXRK

BRERNL, ANELHLICIC AT DB « BEKAEUE & IR L T 2IRBCEEOMPR L L C&MT
b7 (5£[], 1959).

ZOt%, ARIERHI A AT OB LERE L PR ARES TEY, BflALRONFEMEIZ L -
TEAZZTCRY, RERFIEOADERE, SKILEIEMICIA < 00T 2 A S b iR
PEXIEIETH D Z LG S (/B ARNERIFZ LV —7, 1967) (E11IX).

DN, B LHOFBIERZ OV, 2 MO KEHEFEE & #E & L COERERIFEIED S,
AR 12BN R THAFRE O L 5 a3l B 725 2 E BB BT o7 (KAsaMa and YosHI-
DA, 1976). F7z 2 D RiMED BV K EHERE— TR OMIEKE eSS (S,) & BAro ZRgmiiyE
BECATE (Sy) OTFEND, KIEEMAIEA 2[5 2 b, FEOARAEDOKEEEZ 27—V 1,
PO 2 27— 11, EEHOBREER S ORE AT —VIE L, TNENDORAT —VIZEBIT 5
BHREEEIK S & VR DB A LM ThiI o0 5.

GBI AR 2, 000mIZiE L, SRt L7 PHEJEHE 2 R RS 8 S BRI oHE <, A5—
EHHES IR AL O A B IR L L 2485k L T 5. ARIEHSk oA BERHT, 15 A 2N AT
— VI OEMER S EEOEE CTh 0, FHT AT NERE IS B DT NI EA 72T RE T,
AHEBRIT—E L2 Tz,

FIK E@MHTH T HERBEAREHOS N
Distribution of the Mesozoic acid pyroclastic rocks in the Kinki district
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{81 BEERR LU 8 1 3 B oD 5
B - Wa L, T D ORI EN D KILBEEE 7>
By, FEHILAME
JE & Hem- 4 10emO MRk & R w5
L, AT 7, (R L OHEREED5

ALREENE L <,

HfETH D

W OB F R L, Hmm-Skom AR %
ESHEARE— T A A P
EEIC IR O T AR OWE &7, 3 | 1 [ RARRRER
KU ED7vn—a=y F3EDLNDD, o
#BIC, 0 TR
LR £SOy LTS,
RRGEIE, DI TR 0 S LT AT
BT 5. LTRSS B RS 80 b
N5 r AR TR0
DRI, KL -
DEsERD Y, B
5. CRBEEDE— | L

L7 BIR D EEIR

BIKEBTHD. Z0

ERILIA
Rt &, =0 EAcm %

AT B &
>3- 1] 2o
T 5. KPR [
il 200
100
BAERKE R i
Y5 - o
ThED
BWHRT AR
(S2)
B
E M
DO B
Ho&EWAEKE

il B

o SARBKE

BIXHRE R
(S1)

1 RER
AREM

AR 12K HEREBEOKRAHRE  (Kasama and

YOSHIDA, 1976)

TELEE R ER— AT — General columnar section of the Arima
EAT— UM oMb SRS CTOUP

FI3R &5 2 RITR LTz

RO RGN & 2 IS L@ I - FTILAE T, Bt E B2 b D kiERnER I (Ot

R, 1979). RN Z OfF i o FE

o WEiFE
» FELLEE
® EXWES
0 AHWLiBE
A RRWBE

\VAVL
VAVAVAVAN

VAVAVAVAVAN

BIK HEBRALE RS OLYER
Mineral composition of the rhyolite of the
Arima Group (Kasama and YOSHIDA, 1976)

Qz B% (Quartz) Pl ##K%E (Plagioclase)

Gm A# (Groundmass)

. KWE DIFE & fEaB L, PHEERE, ANHTERS & O BIR

H2E AEEBHBEBERUVBKENLEINE
Chemical compositions of rhyolite lava and
tuff of the Arima Group

1 ] 2 | 3 | 4 5
Si0, 74.06 | 75.93 | 73.80 | 74.51| 7.434
TiO; 0.14 | 0.15] 0.13 0.09| 0.10
ALOs | 13.90 | 12.57 | 13.23| 14.29 | 14.52
Fe,0p | 0.31| 153 097 L24] 0.78
FeO 0.02| 0.5 0.91| 090 228
MnO 0.071 0.02| 0.02 010 0.17
MgO 0.01| 0.03] 006 0.28| 0.5
ca0 147 0.32| 0.85| 1..06| 0.56
Na, 0 | 4.78| 3.61| 3.9 120 114
K0 3.33, 3.97| 4.07| 422, 3.70
P;0; .02 001 001| 001 0.01
H,0+ | 070| 102| 131| 247 2.3

Total | 99. 71\ 99. 661 99. 44 y 100.37 | 100. 52

SoH# 1-3 HFBEAR 4, 5 JLER

1 FFGERBIUES 2 KRHHUES

3 HANRTRERE 4 ARIIXHHRL~ ) v 727 0T
fE¥H 5 BERUENBLA-Y v 727 SEOHHETLY
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AT, AKIEICHBEREL LTRRA LT,

Z OHBED K, AEAE T &R0 S KINERE IS & R EEIRE R B 0, I RIT AL I
ELi=ptie 7. FHEERE 2 EAARES TBY, STILREDOBIEELIM ST, AL 7oL X
fEL T2 b DAL,

TEARI, ZAUH O KIE & A A ORI O—2 L HEE LTV DA, K IR D 41 e
ITKEBESNTWDHORL L, FRECOBEED RO HiL, KPHRHORMER RS, FEE E 2t
DROVDT, K ERLT 5 KA L IZE BT, TANATBIERSE L L b0, BERER
B EHAENRE R L, SRS R EEBNTEY, ko kitd L T2 RICT5H0THS.

Z OHIR O KT, ARBRICE DN, AERBIEEO L OBEED HONTDMB R

m. 3 1 M & # GV

VEF A AR OME AL, SHEFOMLREE L, TOMICOMT2TEANY Y RAZEEND O
WCRBlSNTE .

G OEAETIL, T OUTFE Tl &89 2 KFnma - AR50 LU B AL IR < A
208, ARHUENTIE, RNHLHOREFEIC W T, sl IERPIRE RO 5.

HFEAY Y ZO4 TSN TE AEREEIL, NG - FH (1957) 128> T, IO S RE
BER & RO R LB AT Koy S h, miE ORI N SR O RSN FIEL, Zha R
TRRCHE RS L D 1278 o7z,

AR BEHIIR N T, VEE O S LI R < 534 5 AN AR RS R O A 2 PIRsE &, Ao FHkE
BE - AREREOAHIRPNS/INERR E U A B ablERPIRS & 235 5.

m 3. 1 #w5IEEARS

R L% AR 2 TE R, ABITERBIRRES - TR - ARTERSO 3 BAICKS Sh
% (5%R, 1968).

5 E R PR o | (BB DA 5] - BT & s & U, AR LRI 5
T B EFTh Y, RRIEHEE T, FEHILE S ORI o/ MBS 812, bF st
Fh ST, RN, BERAR U A GED O 6 10-20REDERMEETH Y, A EEnO
Wtz U7 2 Kom- 10K0omAk o S FRSRAR RIS 2 £ 5 H5MS 8 . ORI 2R b O 5 MBI R
BRBM, BT - RHEAOESPSBRERE 2T = L b b5,

3RO 5 1 E RIS D DR, = D LML, B O R L FBLER £ <,
HiBHEMPIRS 2 A EED B L BT VS.

145 1 FE PO & AR RS DBIRIL, WUBCHET 258255\ 8, THE ) RUEHISE o 16 A F 0 Ff
FEIIIE 2 & =« ZOBFTC, A3 HERPIRE & B < AT ERE OBHA RV SN TH Y, ARIED
HOSFHUE CIE, 281 3CH00 BRI B2 72 & G [TE R POk 2 S FTE RS DS 2 4 0 B
N, ZOMEERIEARIERELRIO b0 & £ 2 Tb. EEEHERICET 3 B0 MR, 20
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PREER R £ b, AigI{ER NS 2 AR —RI L HEE L T 5.

m. 3. 2 AVILEERRES

ek TAR ) Xtk o L L oA 8L (284m) & H00IZ PG 1km, mAEFI1. SkmOAE kI
AERPAREE 23040 L, AMIEHIR CIXZ2 0o — 8 AT 5. AERMEE 1L, T HREEs, v
RTIIEBEREZEE, ZhEPNCEERE 5 2 T\ 5. STIERE O i+ 5 A gz,
RIRRCERED—B LB 2, RUNLIAEREPIRE & AT 7 (M - 4R, 1975).

ARG AL 7 OGN L A B & 35, Z PS5, RNV OLEGOMIC G /NEERIH Y, £
7, EBEONNTFINITKMALKRIZ &, A3pliks O/NEE N H 5. b A EILIHER PGS 28 O T
5.

B, PROTERBIEE D b OB KIS 2 0 B0, AHEASEK L <, SEOML - Bk

L, SEMCIEREED b OO AENFEEE DO b DETEFATNS.

REMZ2ERO S O T, AHEK10-20/E T, REREANGE2EL, BRI CIARL NS
<, WNT, e - B RADRDD.

FrONLTFE R POk (REIEL U 725 1, AR Mot o0 S IR b s ¢, SRSEARTF-RENT, — =077 L,
F I RPF ERERSRESANT 72 &1/ NERZ 72 L CEIEL, WINLHIEIR LB S, HIIEREED 2 v
N—= L ERTWD. REBEAORENTIT bz Ro-SrikIc & 2RI ER £ T, 2E4RT6X10°
1F, BEREMRE LT83-TIX104FEDMEMAHEN TV D (IsHizaka, 1971).

Im. 3. 3 *THEAXENRS

PEARHILTERGTIZIE, ANHERS OMESE L LT, KA OARMER R 6N, TiE— ﬁ%
ERESSH R R E < GERNE AN, 1968), ZOEAD b RIVORHL O LGEME A B, 5
2kmiz bz o THEL L7z, 2 OEEITHT72IC TEA DR & 400 iz, SHTERE & OBRIE
N RHIN TRERICBIE TE 72, BT CARERAOBEAL R, LIXLIZRME 2 {F-> T
PSS FCOBEITIE, Ak - WV RAREDRA XY F v 7 BEmMARD G, Sk PIAZ D R
BCThY, FLWAWHERZRE /v o WEHEER ST BEZbND. 2O X5 IR OFE
1%, RO SRR A FIRETC, NRTERS ~ /'~ OB EZ T, TO%k, NEIERS DN H

FICHAENEA~O LR &0 ) 2 S8 5. BRSSPI IR T AL A R O BB O K X 72
figaEL 525,

. 3. 4 AREHESE

RNE O Ky ZAERL T 2 L ONANFERETHD. Wb d [RKAENT) TEAGOAHICEE
REBSHAE L, FHEd DR EAORAPIRL > C, MESRRT 5L L, AML L TELRLOTH
L. LU, ANHILHUIHE LW E T O LR < 21T, WIEROBEENR W0, REAHME]Y
H LA AR 72 35 B 3 i D T/ Zp . IR TR RS 720 TR b RERT ey 7 BA LD (H14
).
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FAR SHAENE  HiEE TN o TEYL - BRI LT my 2SR o T (LIl AR
Blocky Rokko Granite weathered along joint planes

ANHIERAS T EiR (1937) 1T XY, MEGERRIO R E SIT L > THRE (ImmEL F ORI OES) -
ok (1-3mm) - HLKZ (3mmEL E) @ 3 SDOBRICAFHINTWD . ZOGFITESNEEICH W 5555
ELTIHY T, ZOMMEZL o TERX S EIT o7& 25, MR E - R OMES, AFEM
EDOERRRRN G A Th, EAERAEDEIL - gL WD X5 S Him & bmERBmERH Y, HER
BWROHDZ Lo TE . —J7, WhI & MR E 31T 2 2 &%, ZRIEEEROH D Z LTI
RNEEBZ TS, (HEEIZA, 1959).

ANHAERE O K-Ar B L 2R MRHGER IR CIE, BERFRE LTB-12X 10 FOEAH s (]
B - fEH, 1966), TAERAELBIHIOERSNIZEAEEZTND

ANRERE L, £ OMEFRIREGRSS, SR - (LR EORFIN G, BIEHTT O LGN A

B3H FUILTEMOIRERUA PN S DLy AT HIRBAER AL S T

Mineral assemblage of the Ishikiriyvama Granodiorite 2
and the Rokko Granite '

\ ATIERS & A B EE L ORI,
ihw | BowEmmes R P TE M IR & SRR S ORI
! G772 XA 2 5\ B T B
o (ERREEGE W ) Ch- mEm|GE R g R SAD &SR TR
% % % % ZENRZVR, AEETOHSL(690
ra) * 10-20 25-35 30-45 35-40 -
AYVER| 05 20-35 20-50 30-40 m) I, AR S HER S 2
# £ &) 5055 ) 3040 | 12-28 2025 AFHEEN DY, AREE R
B E 8| 1015 3-10 1- 5 4-8 ] L
# M A 10-15 -5 | 0-1 — DIERZEF &5 T, AYILTERP
RS . M/EWEE mmmmﬁ mm,lng - fh fos & LZBRICH D
EHoms mEE CRRAE « B AR B ERE - O ,
! SR ERIRTES ARTERE & AT ONLAER PR & 155
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EAR AVLEMRERUABEREOLFEDTE

Chemical compositions of the Ishikirivama Granodiorite and the Rokko Granite

1 2 3 4 5 6

Si0, 72.94 74.91 75.44 74.58 75.05 74.98
TiO2 0.27 0.04 0.03 0.06 0.07 0.08
Al;O4 13.77 13. 87 14.73 14.92 15.20 | 15. 64
Fey04 0.51 0.68 0.61 1.43 0.90 0. 63
FeO 1.92 1. 42 0.18 0.40 0.33 0.22
MnO 0. 04 0.05 - — 0.01 0.02
MgO 0.30 0.28 0.01 0.01 - 0.22
Ca0 1.84 0.94 0.25 0.44 0. 53 0.19
Nay0 4.19 2.10 2.41 3.39 3.53 1.11
K,0 3.27 4.05 4.58 3.88 4.06 2.52
P,0s 0. 06 0.10 0.01 0.01 0.01 0.01
H,0 1.03 1.46 2.45 1.76 110 4.26
Total 100, 14 99.90 100.70 | 100.88 100.79 99.88
aE HHEAR | EEFE tH E

1 SFHEYIL 2 BEHEESI -6 FEHER

A HIAN SRR Y, WIH DS D HIRA 20O T, BTEBIERAH 52T, ERERIRSC, 1iEH
JiCIRBAERSE ST RIERAETEO M2 B < L OREESEIT LT, ATILFERNRSE 2 N PHERE &
VERHOLDLEEZTND

FUNLAERIPIRE & N AERE ORI DR 2 5 3 RIT, Lo E 4 5 4 TR Lz,

m. 4 & Ak B GEVRRR)

FHEERE - AIRIER - BREHEZ B ERPEZ < HY, BELIERIES, s, VY A¥A b,
NT=BA N, TTTA b EOMWEERNG, Bks, OA%, BlE, 70707747 —=RED
HEMEIRE CH Y, BICEIRE IR & D KIEEERS & %

AT, HBAEREE D L WERBES, ARbbs, OABEKROZIPEERZTLAL TH .

O 4. 1 JtElbOEIRE

e FHE ERE - A BB L O EIILAER RS IS L D L 2B IRO80% LA LIL, fisedis Th
Y, ARREHIE AT oA G0 A S ALALTE JF 1R O FE 4 IRTER IS A3 T, BIROGAAAZ. ZDOENTT
FIEN-S, & 2 VIINW-SEL AL <, EMROBIEITIIRIEL0OOMEL LD b Db H Y, 2kmiE LB
SNDAFTES S H DD, RIEHIRN TIEd <X THEIOMEL FTh 5

AL #oD O A IRIZIRIEEmAT 2 D & 0 2 A MUE K IZFEA U7z, ARRIbEHUsAE 5 o584 ) 1T #R
AT, OABRIRNG, AEBEEA Pz b, Wl OSSR 2D L 2 ATEEBER,
O &L ATBES BA—S RN T T 528G (k) BiR7 E2 R o, SR EOBIRIZN 52T
vy (BB15[X) .

_18_



5 SRR (T) 2 B < OAEEIRP) G415
Porphyrite dike (P) intruding the Tamba Group (T)

AHBE « OAZEOBBEIIZOW T, PR Z E< L0Ims L TH RN T, Hi4
RE—EHEMROBENELHE LTS, ARBEHOEM, BEABMRZR E0 D, )AEEEEL [FEEY
2) F R ERHE RS —A OISR BRI, 3) AU)ILAERS B AR O =Ry D EHEE L TV D

m 4. 2 RPLHBROERE

ANHULHUE T, TERBES, AEBEE, OAG ERIEEIRELA LI, ZOENT~Z A N, T
T4 MR EBRLNDD, WTILHIRIMEL T T, MR RO T, REFIZITFEEA L TR,

AR HER DU, FBEISGTVAEMNO bONEBTH Y, BASEROFBRZRLORE V. EHA
ERAWNECREE LT 200055, AGARMENT 7 AEOEMIZ/2Y, BATMEFAT LI
HRENRRONDZ &b HD.

RS IT, oAk (1979) OEEICH 2 BERIERBESE DY, ARRINEHIR Tldmn b K& <PRIE100mEL
B, ER IR 2kmBBF S0 D . ZOEIROEZIZASBEEFEMA Gk (1979) OATHRKEEE)
LD . WEAHOBEFUTITRMMAN 2 <, BRI &2 o0 THIBE R H 5 Z L b, BEHEEIRT
H 2 PARME K I IZAE MBS & L CRA L7z, Z O/ CIIIRIEEmELE OB IR T, ER HE.

SNH LR OFE B S IL, WP S R F IR O4A T 25 b 00 <, RKIEHEEAN Tk
3SMLL F OEFEIED eV DR DA DI T E e, BRI T, EEWH, 25V IEN60" EN
MICES < AHEBEE OENRA /34T L, IRIEH 10MICET 2 b0 b H 0, R HEKkmIC 7z - CHEBFS
na. fige s FEA - BERONIMMROBESORIET HEHME, BEMORNY YA 24 MEEHE
TTHLORHD.
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ARLHOOALE S < RNERE DR,

AR E SRt e <, T PE b HUIZ Ko Tanie v 4y

T 2. HERIEMROCAREOMRIC L - T, ARTOAE, SARAEIEAOAS, PIROAERED
ERDR SN DD, TNENORRITH ST,

Iv.

V. # & 8

1 M 7 B B

PETERE &%, BRI S 2 5 =R BT L C, 19384F, BERIFFRAS G A4 TH Y (B

BRI«

r50m

40

{30

20

s
R

Wi

s

: s (M)
QETETY
SELEELY
(IAE-2 ] HEN

AHRAT« : 3

EI6K HEEFOHIHICH ) HFAFEHD
HEARE (mizsn, 1959)

Columnar section of the Kobe Group

along the Arino River, west of Arima

M, 1938), P17 BRI A 2 ST DD THA I

EPEIX O [A)IIRASITC b 545 L, FIoIEZ obiz
D &HLE L TIThCE . ZHAMD ORI &5
MOFTEREIT, 19656FELIRE, WE i RICBE T 2WES, K
BTN KRR A DO AR U H A VITE LR E S &
[ LT, BREAR - ARIRRS - H (L) # - HH (5%
H) Mbick > TEDREF - HEAHL NS, TR
FILH & 2 DJEIOMET ) (BEM - 45, 1971) IS &
nre.

AR LA PN D4k B RE I, 75 B THTHMENT S 0 (2 oA
72 TH D, AT T KEORNEE 5 5
P AT ST S D P B O —5 % H 5 b o0
Tho.

HEWART O TR D RO TCIZE D IRIENERENE, B X )
M FEREO A E — 8T B, LRI 2 F o
WHEBEIKE DR D> TRWEBIZR>TWDR, 2055
FER D TREKAE DS, Koot i o B EICEE N LT
WD . RoIEFIEONIRE  \CFTEHT 2 A & L Ess X
FHIEREA IS M 725 b DT, & OMERZAERMIT OB )]
RIZHA LTS . BERAE R K0 AL S 2 s & /e
L. TOXD RN G, LR OR TP B REHER 2
», ZEAHO ERE I & KRB & &5 ST v Rk
BETHoTLZEBHEINSOTHDH. AREHTOHE)
IV OFERK 2 516K R LT <.

I AL 7 D BRIETE & PR D L O/ b L, B =
VT HBEREN TN DA, EE00MICET D, JHEH %
VAR DA BB S O LN E AL, NELFHIZINZ L C, &

_20_



BITK FHEILT7H LY R-H L
Mt. Kabuto (Kabutoyama) seen from the northeast

SHIAOMOMFEREN AT D, 2 IO H BIREN DM LTV 2. REES NS <, AR -
TERAE « FHCE O PER OB L STHSS L RCHEBORE LICWE N AR Lo, L LEEENICIE
TEREDEBZ LRI N D 5.

THEBOTEA v ¥ —F = VOIullE, 7O THARIL & X TWEETT, EHOERLINNIE, &
ReAL T ORI FINTEEH LR JEREDS, BUECIEE N2 HT 2 KIREHA 0 Bo =iz
O, I EBEET 2 &5 ICR o7, b 2 & T A A OWMKCE BEIRE, AIhiz & LREkaies, 16
MAEOWE LY 70 5. BUIEAem-10cmik O M T, d ARSI KILEBENZ .

SO OIEILBE DRI 50 A B R T X 5 2% LCEOR TN B, BAZR LIS TT
ETWD (FLIT) . AIRMICIZBREEE A0 TH L0, BUbEITKAf L 725,

MBI F TS &, EBUI A T AH L S ROBBIR b 72 5 I, SROBIHGCHES
OFHIRFERABIE L TRV, FRCABROIERED DIV 1A T2E oA 52 OfMOTER- R RO 5
B TRLOWEI, kil - BEZOME ST NAILRICAIO R X A MEICR SRS b0
Ths (H5H).

FLREECIE, H o AFE R 2 15 <SS B 0, MR HU7500ma $73856) 0 1D 0 KBRS,
T MR D KBBRE FEE T, BRI SR ET D &b T, KBUBRHEMICIL, B
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F5E FLRUERUBEEDY X b4 MREOLESWE (gm, 197

Chemical compositions of the Kabutoyama Andesite and Sanukitoid

THATHR | 2= EILHHE | 3 CUGH, | 4/ B | 5 NaBEs

(R | BRELELE) (EERRRLE) (SRLZLE) | (QBURIE)
Si0; 62.94 | 61.72 64.55 60.77 62.24
TiO, HBF 0.62 0.58 0.51 0.56
Al,0; 14.34 19.18 16.73 17.58 17.36
Fe 04 1.10 0.53 3.04 1.68 1.99
FeO 3.53 4.11 1.37 2.32 2.48
MnO 0.08 0.10 0.08 0.11 0.12
MgO 4.97 2.12 1.37 4.59 4.24
Ca0 4.19 5.59 3.88 4.90 5.05
Na,O 5.00 2.65 3.78 4.13 4.11
K,0 1.99 1.99 2.52 | 1.76 1.83
P,0s 0.15 0.18 0.12 0.18 0.12
H,0(+) 1.70 0.45 1.33 0.68 0.25
H,0(-) 0.55 0.23 0.96 0.76 0.40
Total 100. 54 } 99.47 100.31 | 99.97 100.75

() 1 2m0959) %Y 2+3 #Fk - HH - SWMABNLY 4-514A(1958) % b

R L D ETE A & 51T C UV = & BV 20,

FAH OB KIRERE FIBBITIRA LT 5 = L RH B IR0 T, FILIEA-STEL BTV
5578 LKL CIE A S, A TEE) L 7R AR O — B & b & 5 o T

RILOR S & RNTEREORIL, SR has T GERKIL) Thd &R S5 HHE L 7o T X
B, LD LS RENDELD L, TAUTBRHIZ Th Y, B < KIID KIS 7= 5 B A2
TSR bO L RSN

SRS D BRI £ 512, BOSFHUEIC T, SI2EA - 1) OB I, A MR A i e &
2, BIIZIE L A EOEIREERSh TS

V. 3 KFRJERE

N. 3. 1 H®Es

WERIHIENC IV T, 19264F (T IR IR AR D3 A XN sl N o0 15 & T Bl 3 o0 TR ) 266 BAbA
EWE LTons, SH MO KIEEEOBAIOMIETH 5. YRHEPFFIRIRIC L > GRS OE UL E

BHEPMT OO Dh o122, T biE IHdsE) & SR 2o on (hF, 1929), &
HNBUEOKIERE, BEDBEERICIZIERILTE 5.

RN THERRIEER AS, B B Sk H SRR O BBtk - T, WIBEMT o Mg AWEIC L > Thls
NTVDORFERLINTZO%E, D TBLWI & & LTI9324F THER) 35 EICHE LT\ D . Yo w
Al LT, TEERE ) I3V 100mERE OO 2O - C, ANHRTE CITiEscks g & — kA T

B WIEEBOFEITIRY ZT TRV EEDN TN D THD.

EIREIGENIIZ D%, SHILHAIROMEZIT>CT5 Ho?0 1 OZGRIMER (Eif, 1937) 24T

L, 19364E H193T4RITNT TE L OWMLAEH L, AH IUHOBEHEREENEH S D LI oTE
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7.

T DOBEFOFEL B> T, AR A2 R 5 & b OIdei - 7278, 19504 X Bk o —
KX —EIEBAIE D EGE S, HEIRAFT RIS CE 2 il & LT, KIFEE T O RIRAT AT
AENYUEIZRY, KPEUIEE S LT, KECEE RO OFDO LMl o 5 SR oMk
EOAR—=Y » ZIRENRIG SN0, RIRIEHFALORI CThH 5.

Z OB BT, ARG R 2 5 0 5 T B EBEAS, KBCEEF T 0O HE 23 E R 5 0y
ELT, ZOREY - EORENTON. ZORE, 1k B IO 2la%x —AS85 &
5 7g, WERCHS T8 & WO HELE D G S350 KILRKHE 2 WG A 349 5 Z L AL S h, 20
FERIE, TIRSE - BRAANF - AR T o - sk (1955) Tk~ TE LD,

ZOTREEOEENEICER SN Z L1, BHEND R THIFFRENTH o7z, Z o mRBET
ZOHBTREDIZL T, K5O OFEMRFIEAGAT S, KEJBHRED A Fr o IG5 p3
WCRONDHBTH D Z & DR S 4L, KIREHREFIE D ELRENF T,

ANHLIEE S, THREEOREICS VT, PMEER - BBEMRICE > THES L UM - ik
M, 1953), SEICHEMIE, AHbg o KIEREHIC % BICH TN DM IR Z e LIz =K% (1941) @
FERZ, B PRI ESWCTER L, KIREHTOMMIEAOEELH 52 Lz (Huzita, 1954).

HNTHEFI304E (1955) £V, WHE T OMBEHFENIEE o723, FBRSEABRIAL Lo k2
Lo, RO RO A - T, # 1 EDI0ERE HRRICE NS Z LTy, R PLICE
TBIACRE « FHIRITE - R0 - ) IBEF & KB SR M R R B E NE OFHERFFRIC SN LTz, 55
PR BT, TEE AN LRI 2 A A, BICARAEMO NN - £ RE b S LD ThH 5720
T, ZIVE THE - HIZHAE D DARIE Cdh o 7o b 1L - =AM E ©, —ZITHARA IR L
ZOTHD. ZTORFITEEH R 1% (BHIED, 1959) OFICID bh, T O#%ORNR LHEFZED
Hihi & IR o7z,

P TSR] &V CIRFISTAE (1962) XY BIETSEAMEE o 722%, BERRBEE L, WeEs
OF et BRI, BFFEHOBREELIENIT D2 LD TEHHRE G52 b, BEIZATHRFID
WhEBT, ZEOR—V &R AR LT, RIEFEOMTICEREZ YT, ZOREERETE
1% (M, 1966a) ICFE LT,

JEWF R OFHAE DI E HEIZ, KICEE N R OKBRIBEOHEIZET 5 Z >0 K& &M Thi
7o, ZO—DIXKITHEX HFIEAT 4 T HIZBW T, MEE FxBRFEo—8 & LT, MdEAE - 17
HZB) 6O L - T, RIRTASIEFISTE (1962) (CFEHE L-EER—Y > 7 0D-1T, 90TmE T
o o N FEAR IR, o CREF FOMBREA FAESMIENZ L 2R T D L L bic, T ERE
WEFa 5252 Lic7o7 (Ikese et al., 1970). Z L CififiEas (1955) IC L 2 THEEORER -
*i 8 ORFTE & A bE T, WK T8 ICMa0, Mal, ---Mall, Mal2De 523 &, otk o KK
JERENTIEIT R & 22 8eBI 0 2 ] L TE T2,

52 IIMEFBTARIC R Sl & 72 v, HIERREDT - MR R B OB O b LT, KIS HIRTEE
ZES (FERAGHE) AL CEE LI KRB0 T REECH D, ZhIC L > TEE FoOMiE
DADINZERA DAY, KUK - RIS T OMEE & OBRMNmR Lo s X5l -7 (BRA - 8
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M, 1964 ; &M, 1966b).

JEIRFTT SR T, (AT ASIEFN404FE (1965) (THAE 0, FHFHEHIOBITEASEER - RIEIC & > TIT
b, FREHMOMEERFERICHESND L & B, TORUOEROE LD BITONE (FFHR
91K, MW - A, 1971 . & UCHENETT R (E - 520, 1974), E5HsL (R - 550, 1975)
W&o T, AnfE Lt & KRB « NHLHEZ [R5 B —m B ER A HIR IS e o T & 7.

Lo X 51z, ARiEHIROME - HEOFENIRIL, KRBT APE - KBCEREREA—Y o~
7« RIGEEREEZ L E L, BT O0REITDIz- THATSNIZEE - Bl - §HFF - JIITE - B1%
DT LRI Lo TRE SN RRERIO EIZSLoTWD. £ LTZOM, HETD2. 55545y
O 1 HWERABER S, FITHE iR o8 245 TOSHILEIC b5 5 54y 1 ER & HHE
[AHILH & ZDJEDOME ] AHREH, BET 3 A ERZ. £ L THEIL, RIkDARR 5T, T#—
Mz D7z > TRIRIEHE & 2 O 2 8 O RS2 BF SRR T S 4L, T D ORR G AREDRE RER LR
ST,

FEICAT SR - BRILELHE - A 512 X 2 IS8 P PO Ee 7 4 v v a v - Ty 2 B RO
e EUX, KREEHFIRICH LWRAZBRE L2 b DO TH L2, PIOEDJIFHENC LD 7 X% kL

RG] DOWHRBEDR RN, Z ORI oToDTh D, Z L TRIEICR ST, TRHOFEREZHREL
T, KBJERE FEE ORI KB R RGN D &35 TEDORES ) Nt Ens Lotk o7z (B
&2, 1981).

F -0, AL OfMOITEO P EFROMIEOERICHE-S T, HhARES) MELH
R BEZ 2> CT& 2 (M, 1979).

AHBERFETZ NG OHEREZ LEE LT, B LOKREFOX G E2{T> T\ 5.

AWEITIE, FInOICHTEOEEBOEER L O% TELZTIURT 5 L5 I8z, BUEAXR

B RIEHIRAN L, SERERREZY & LB RERERBENMTDIL, b & OHIEOMEITIE L
AERKDb, BERBEGIZEALERON R o T LEsTL. ZNHORHERE Z ZITE L TBE WD
DTHD.

N. 3.2 #% &

R T VA 1l BT (X i o C e b R AR C, K MEMALIT /2 > THOBHER L2 b O TH
L. LU0 b, KRICEE T T, 1,000mEl EICET 2 AEEES &Y, BRI Lk SZ &
IEHEETH Y, ZNOOHRE L T OHICEIT DETE - ZA0REBIT, 5=/ K0 6B o7 D HiRA
L KEEE L DBERNRRATHLEFAD.

A HiEk D I oy 2 WS D KBEEEIL, WFFEEE THR~72 X 51T, PR A ARIZIB T 5 KIE A Y fE
DOEREHBFEZL2HDTHY, BRI DN 5B MO HBRATCHKE LB 2 U2 LICbEETH
07T, WiiEkE b E O CRiE L TR <.

ZONEF & LT, AMIBALRGICH 2 TREREL, ZOMBmICIT 2%ER— ) > 7 0D-1ZDW

TR 2 b, 26 & ORI TN LI B D KRB RS DWW CRlik 32 Z L1297 5.

W1SXIIOD-1DOAR—V > ZHRK & TREBEOEEFRKZ I L7260 TH S, OD-1IFAH
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D% (IKEBE et al., 1970)

Comparison between the general geologic column of the Osaka Group of the Senri-hill

and that of the OD-1 borehole at the central part of the Osaka basin
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A B KD ORI Y 72 B KPR TTHEXC, MR L T R SRATFZE NS AR BN FEiE S, & 5w s H R &
NTWHOT, +HREHETIICED bDOTHD. TO a7 —IT KK KFMFZHEIRF ST
D, ZOR—Y ZIF0TMTEZ MBI ET TR T L2, £ ORI R A H o Rl & R —8
LTV EH b, [ RFERRRFEHOERMAE LN, £ LTICHoWTE, EXURE, RE
SMT, BEERIE, HERHT, KILIRIB I 2 93T hi, KIBEEBRFOIAR Lo TS, ZOREE
X, Wil - a1 (Ikese et al., 1970) ICX > TE b7 (KPR, 1964).

=7, TREBOHMEREORKRED, LHOKINKEZIBY L C—B— MO 18 & s & 4 H0)
L, 7 B R 3 i A2 K0 AR S 4u, MIEBIC 07z o THET & 41, OD-1& Ot AalaE & 72 o
7.

INOLORREOTEATRO LI ICE LD HND.

1) KRBT, RENICHERE BB ENRARBBROHERME LR L TWDA, ERX
WA LB L, T LOIRMRRORS 18 & Bkt & 3 LWt HE% 72 LT b, OD-10> —680m
DUV, KEERET m8— b OO E A RIS LEE L REIVWOT, s 251, Infra-Osaka Group
(Ikese et al., 1970) EFEEN TS,

2) OD-LITHBWT, MR LB IX 13K R S, 2613 FAL L Y Mao, Mal--Mal2 E Tkl
SNic. TR HITNEBEOWRCKH T T, BRRBIED v MEL VL IEMal3 L 225 R&E b0
Thb.

3) VRS TR O B A REER b (—ENCIEANEM) &S 503, SR THHRAYIC &R0
WHECTH D . PERMEROR HIXE G—FIKEG TH 523, BT 5 LK Tk L, gy SR
FICHIH L C, a0l aRniz k2127 5. 2k LIRMACH Hidkka—m &K G T, 7 ry 70k
WZEND.

4) T O OHERIZIX, 28O KILKERE A ENTWT, 30/, RIZET 5. WIh b IRHPAIC
Dlzo gL, KWEHEERY, BEOREIKE L > TS, TOPTHFREEOFHEIR AL
B EE LIEMa3IZHEN TV DR S10-30cmO B2 1A KUK X, ok LKE &R D
BEERL, TOREKGOOMNS [7 XX KIWKE] EFFHENZ7 4=V RANREDEEESRL
T, R<HBND KD oTe. ZIUITREED L7 5T RO SIEICIR BB &, OD-1T
biEgB SNz, Lzl -> TMa3z8ie LTRIERz 20 L, AKIRBELBEXBBERTE 358
FRH, RN BIRS ANWSEhD Z LTz,

5) EREXAI, BUCKILREEREIC & 5 X721 Tidde <, LA L 2 ABFERE . 378b
HHEEFRD L\ MEM L ATE— A Z & A TALARIDREDIRIE L 72> T D A Z a4 7 (Metasequoia)
IEMa3E THIEL L, £ RIITHB L. IS iic i+ 2 KRiE#toB#E L2 HEET 20
RS THZYT, KULABEL LRWEE TS, ENc i Th RE AT D Z LR TE D,

6) ZOMD KUK E LTHE, FoFBEEEIL, NI R CFlE), TR©LZAE LEEh D KILKE
NdH0, B EOMAEDEDG, Ma0IZIZZ L —, 4 = —O KILKEBHEW, Mald k
ALz, ez 29 2560 5 KILKBAARKEIZBH TE 5. Ziud Ter 7 kLK@l &L LTmb
NTWn5. Masicix T HKILKE ] & FRER 2 $emo KUK I8 B MRTES 5. % Oz & Mar
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Summary of geologic history of the Osaka Group
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O Y7 ZKINKEL, Ma8D T AV KILRE] 7286 XRS5, 2405 OBRITKRIRAHI 2 0Z
Dlzo TIRFFIZIBIF S 1, £ b O ARG, BEHEEICRE 25850 2 177

7) WHIBE SR SEIE, JHFEANIC X o> TF AR EPCE NIRRT 2 2 L B3R S TEBE, £ < OfF
T Lo CHEE S, FHER - B{ILERES (MAENAKA et al., 1977) ICL - TEEDHHER TN,
ZIUCE D &, M TR RED b ERFHEADZALD L DAL, RIS & 7 ) = IEREAR Y o
BER (69TTHERD) X Z OFHEICE D & AT LV, Malll FIZFE ORI & 72 0 A 7 2 RGN
275 B 0N, B EOPIEMD THWE I 27— 3 0, RVENA RV R RAI R TY
5.

8) KWKEDZ 4 var - bT7yv7 (B TO)FERBEALESICI > TEMAE A, £ OB
HHITWD.

9) TEHAPILHIE (1966) AOD-1= 7 —IZ OV THEME LAERNEETHSH. Zhic L b L Ma3
LT A% ®aA 7H# (Metasequoia zone), UL iz 7 F# (Fagus zone) (247, BIEIZEIC
Upper Metasequoia subzone & Lower Metasequoia subzone (255 () B35 . AR T8 312,
TOMMPEL N KRELEE OISR 5 5. Upper Metasequoia subzone (3 A # & =214 7 O H &
Wizt7z v (i, 1960), EHLMRICKBEOFEBED ENM L < RSN R 6D,

10) KRERERERIFED MM O, Mab & Mab DR OBIRAEIC 22 > TE 7. Z o #EIT&RED
A RE O FIEIZ Y720, NEAH HVITES L OmEMThN TE . Fflilicz- T, THRE
BEick T 2 RKIEREOMa0fEED T2, RERREEHEBROHD Z inmiishs L owcmy, E
DOFRFEL | LI TS, ZibiE, HICARRIEHIEN 2 GRES N TV LRETH Y, oREE
HOEANZEEII»PD o THDHOT, AERELMEHT D & & bIg, Mo Lzl

1) ZNLOREESIZE > CRIEREZ 3 X095 Z &3, B, FRGRICATS, 88N TH
D, v~vEr7 -a=y b LTHBBENRISRI SN DT, AMEXIETIE, KIEEE L LS
B-ohfEEY - THEBRO SHEBHICKS Lz, L LZoAFE TRBER 5, TRBJERE T
W) LIRFEIENRTVWOT, TORRMEOH DT, WA REEEAL LT, LHdHEEEs EEEE
BLMLSZ L ERE LD

DU A D KB ek & BRAZ S 2 DI LB/ ER &, 55 6 RMOBI8MICE L iz

V. 3. 3 &g XREH

IV. 3. 3. 1 ANHIHFg oK E#E

FSHLHIBTHCEIC L, SRV WE B 22 T e 3 D, SESEOEBICKIERES M LTV 5. MK
KB & ZHIR T, B EEEEICEA L, SABITEARK - BIEEC L - TH L AR S
7, Huzita (1954) NZDREFHIESREZH LU,

ZH—BUIR AtX o KBRERE, ASHILHORHREZ R Y, NE-SWIZHE 2 BTG IC L > T
BifE <A, MR DARE I WX e EEY, DARICIIRBERE T3 00T 5. 2RISR L<RAbh

DI, PREES T RO SR O L 0 KR E2 R T, FBEHRLENIMHINT TTH > 7223,

BET RS EHIE L T LE 72D T, 195445 40 ENI LSV CREHRT 5.
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Geologic map of the Kdyoen area, Nishinomiya City

FIOBIE, KA SRR YR O M IS IS < B X T, FH20IZ@MA LV L2 PR EE ThH
%, WG E oL RMIZIE, 30-40" 122K L2 H5Mal-Ma37Z2 W\ LMab I & gkl g &,
FEBSHIAIRL OO SR D F % — NEEO S\ EEE & O HJER AT D, S D OB, 7 R ¥ kILKE
LV T KIKEDIAETHETE 5.

Ey 7 KILRIE O FALOWER: L IEMal Th 523, B2 7 KUK E it ORAKBL v Mg b

Limnium biwae, Limnium reinianum, Cristaria plicata spatiosa 7 & &£ DAk Bk A 23T
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20 A R E OBGUHIORIRE (70 v 7 AJF) FE19MHA®R) 2oy, ko[
UNEE) S KA PR
Qutcrop at the type locality of the Manchidani Formation intercalated by
“Larix bed” (Loc. 12 in Fig. 19)

FolX WHEEH D [TV 7 AE ] Rl iABRRZ 5 (B RRL W E)
“Larix bed” in the sand and gravel beds

5. Ma3lEH i A HIBT O RAR ECRICH 2 L g Z Rz (F22K) . AEMN35E, AW
T, HEGWIRIIR O AL RIS OEEIC L 551 2T 2R LTS, 2O O T XX KILKE DFKE
W34 BB Lucinoma anulata, Dosina sp., Cardium muticum 72 E25 35 L, RS 25580
L5,

PHFATE OO 6O ZE 2 HURILEITE T b 2 0HIEETE IS K > THEHEE LR L, BR24FE0ZEh
FERTRLE, ZELVWIRENZE S BEMEEZZEL T0D GGINESHR).
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Fo2l  [7 AXKIKIE) B GE1ORHEO), FBKBORETER L TWA. RifERLS
Outcrop of the “Azuki volcanic ash layer” dragged by the Koyo Fault
(Loc. © in Fig. 19)

57 i AR T i @@ o7 » TIEWIRCH: T3, R0t LTt 2. Z ok tE
WITE S Hemd K LK 8 E LTV BT 2. 2T TR LBEICI T 5Mas D\ T #ik (LK
JBL—89%. LizdioC, HBWEZEE L LT, MBERKITTWD Z LD,

Z OMab it o EEICITHI VIARBIG R R S, AL ~EALERT 2 BRENBIETEDS. £ L
TABLL EOERETIZZE L BEITR Y, Kk OTERE LIS OBEDSES L 725, 20 X5 708
IRREEE G L TERMAAGICHE ST (Huzita, 1954) 1, Mab k0 Lo MifE % Z o X 2 5 &
LT MuwRE] Lms Lz, ZOREEGBLOERICONVTUL, TOBRWANADiMmidEE AT
0, ZIUCOWTEE L O THRIET 5.

MA@ TMIK (1941) PHEGTEYEIRE L L TR L. 17V v o7 28 OBENALND (F21
M) . ZAROEAREMIT, ZHRVRPPHETHD LHEEIND. I OMPEIFEIIWEE B EN -
20-30cmO B — NBTH D4, RO K 2 I EEEEEA TN,

Abies veitchii, Larix gmelinii, Picea bicolor, Betula platyphylla, Pinus koraiensis, Thuja pro-
tojaponica, Corylus heterophylla, Chamaecyparis pisifera, Acer cf. Miyabei 72 £

Abies veitchii (7 &) IZ8IFEL, 600-1, 800mifk DR HIIZ H A LT\ 5. Larix gmelinii (7 A <)
&, vagy e bhu 7B BT 7 b RN - AT vy BITDTe o THART DM AGHRE IS b BED
b D720, Picea bicolor (f 7 ) (IAJIHHEO1, 500-2, 000mDEEICHAET S, 20k 52T Y
v 7 AJEOMROFHKIL, FAEL 000-2, 000mD & ILEFZHFIZ B AT DR DO LN & T, g 722
BREEDZALRC, HIRAT 2 E2BBICAN TS, YRFOXEDENLITEE TE 220,
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BENSERBEEHETET S 2 &0, 1§
Hia L5 TlRH DD, BEIREH0L
LZHHHLVHETHDL. b0 RE
EHEICHRA LIZER (1954) ORI &
DL, KBOWRT D5MET T/RH L
T Db DIFHIEFRETH > 7208, W
T < IR AL (FHR<S BV 12
YT DIRERICH -T2 LHEESN
Tn5.

7V v 7 AJB RN AN S O FEIA
1, KALH R L, FE T O
BT & o TERAF S, BIEIZERH IR K
RELABMITHE SN TWD  (F21X).

7V vy 7 AEOEKEIIMa &L MaT
OB ERBND. HIKEEMas & DR
2, RN, E L Lnir k
J@Rd v, HAQORE R TE L7

Vo7 2O EALITIERE LTS5 HD &
HHND. ZOMETIIABREOHY A

55230 PIE LTINS 55 AL D (LR M o . e b e
JE L i 2 Ik Bl S o HOEL < HERRAERERY) & 5.5

Outcrop of the Manchidani Formation at Uegahara, n, BREOKSIZIRETH BN, T0%

Nishimomiya City, showing the sedimentary facies

of the fan deposit along the mountain foot ﬁﬁ}i}lﬁih%ﬁ@ﬁ(ﬁﬁ@(:}sm(w{)hﬂaﬁ

EMAT DI FfROZEBREMEAB SRR SN THEOT, ZREFBETHAH (FEL - 1HE,
1961).

e R E, HIGETEOREZ T T, ML TIE40 SOWETHERTL L 2A8H 50,
HICAKEEACRE Y, FBRNICHRA~T 2 T < ZOERIE Ly FE SR A 5 o FICA < 5546
T B, MEASTLE CIRILBERIR T o 72 2 & 2R THERI 2R L, KEERROTE RS Ol M %
<ELWEREORIC, JHEICRABE BT & 51275, MARIITERRAKO L OREL L, BRI -
BHR S A Hh, HARHER T, AN Lo L7 &), Z ORI OIERIZR > TE 2 L2 WiE-o
TWa (F2314).

L7cRo T, ZOESORBHEEW HNCT D2 L3 THREETH 223, mETHhORIZLE T Y v
7 AJBOIERNF R STz, £ L CEIL, BFI30FE By E o miRIc IR /N OEER P E - 72

, OB LD E RS R S THER 25 1We. Z oW & #5242 (MK
et al., 1957).

B O fie ALK LB IR C, UL Z OBIERRETE R o), BUEOHMRTH D &, Mad

W22 bDEHHND. EO LITWEEEIZ/R 50, TOHROEERE I EN DB REN S, i)
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B4 TR (Ma8)

Ny zul

FUH (7778 mHEN wshEE 2R (MK o al., 1957)
Profile of the “Syzyg um bed”’ at Hirota, Nishinomiya City

TIRIFBRIFRIECENRE SN, ZK - BN K VIR SN ofER, ko X O ezl S .

Podocarpus nagi, Myrica rubra, Quercus glauca, Q. paucidentata, Q. phillyreoides, Cinnamomum
deoderleinii, llicium religosum, Michelia compressa, Distylium racemosum, Camellia sasanqua,
Eurya japonica, Syzygium buxifolium, Symplocos prunifolia 72 &

TIBITBEH O EREOIRES NS L, WL RN TWS. 2 THET T2 (Syzygium buxifolium)
1%, SUNFEE 2 S HEER - B9 - HERES - o > Ry E - NERHEER EICBHAEL TV DB DT, Y
REORENBAEL Y BN TH T Z L PHEETE D, T ORI & LB HEs 6 2 <, 7z
KRR & 115 O, IWERRMCH o772, BEICHZR Y @< 2o TWeRH LG &, I & ok
MIDRG LT D & B 6V BIRER .

COBKET TTT B LT, BAOBMIERAR S LT 251 &, fORAKO b O A R
SND T ENHfFENT.. ZELTEDEREBITINOABICHILSND bONFEREND & & bIT, FYE
DWW THRABYIEZ SN TEREDOT, ZONE EDIZOWTE, N E) OfEE LT
Bik+ 52 &1cT 5.

BII—ERBIIE Bl & FRIOMO LML, FGHREORWEELZ T 2135, RGEME
ORMJEREAILRE T D, 7 X KILRIE I E TR 7 % #% TR LT OS5I BN 553, WThod
FTC s FGTE OALMicdH - T, W~ LT,

FHBGITJE LARG (21, 2378 0 JRVRCKE L3043 25 2%, JBUEREIXNEECoH 5. KREL s 2Nl s 2 e
T, FRHHEREIE 2 D, WREICRE LB ~DOBIBREZ R L TS b D EH LN 5. T4 (1926)
ko THESNE T EE] (T, EEE RV ERERETH D2, ko XS etk B bh %
EELTZ.

Pecten tokyoensis, Raeta pulchella, Macoma tokyoensis, Angulus vestaloides, Lucaina stearnsiana,
Cadium muticum, Lucinoma anulata, Limea basilanica, Dosina cf. angulosa, Phaxas attenuatus
ZOMT, ZNHDHH hUXa vk FT (Pecten tokyoensis) NEETH 5.

oMU TIER S 2 LiE, WBEIREINE ORI, K@V EELZZEL TH L0, £h
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Profile of the Manchidani Formation at the mouth of the Sakase River showing
the facies of fan deposits
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(525& @) (B - Thi, 1975)
Columnar section of the fan deposits of Fig. 25

AL K@ RE TEB 00 43 A0 #i 28 BRAT S TR 2
BEth & 7o TNVDH Z LT, —fRICALND L D7
B~ D R - Bl - PR & BRI < 72 2 B A
Ronzn (BRI - T2H).

NN - oz b A < KIRERED
AT BN, HHEND Z LI, ZOWmANT
THGWEOALTEMIZ & > T, WilEEE) DK%
ZFTNRNENS ZETHD.

5525 « 26BUINNHMIAN D FEE ANV T HITED
BORMDEIZRON LW TH S . HiAIHIRL
D772 0 [ERE DA T RIEEE TEE O R,
2MITEET D KB O TE A EEAN B 25 B Y
DY, FOLIZ AT O R E & s
T2 UAE & 2 T I AR HIHERSE 3 108m
RETD.

MEIE Z N ERIE TH D D0, HDHWVIE
PR e ShTnwg TR (SRR 2 b0
MEWVI R THD. BLETAFEE SO 2 hFTD
VBIRE D5 L3 EE (Oxycoccus palustris)
DIEBPHFLNTINT, TERHIOPRKEZH7R LT
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W WEIA7REEOMBEREEDEEEE (Bmas, 1959% —HEE)
Geological map around the Nishinomiya golf links and the locations
of the fossil plant beds

FES oA "
G ————— Wi
S _ T~ ] ey
. 2% o — ——rin — —_————
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0 10 20m — @ MRS W W

F28H THE I A7 HAGORAMER S EYEEE @Ees, 1959) HECHYR
hEMMEY FT

Diagrammatic section of the Nishinomiya golf links showing the

horizon of the fossil plant beds

WD, THORHERN DD &, WA BB OER & RS, KEERE T & O BIRA, )ILE
LIRS TVD ZEREREND. TANRMATESRBICOWTHEL RS,

ZOHIKORERERIE, TEHEEN T, PHBRMAEL VTR0 TOBETH L. T bid, L
B DR 0 FE LWERZHD TT /Ny FLARRS, HILJEL OB E200mEEED Tdoilifm) ko4 —
N=F 7 LT (MHEKTHNA—BZR) . &RIICHEE CH 50, HRI/MNENS <, EaR
TEREHAE TH LIS DO T, HABENR LW LI, ARILMOBEMOBEE b A THER S
N5, LU s R - FINCE 2 ERORIEIC, REEEEAERICT Ny b 585 D 1mb
Y OfiDBEE I — RBEHE - b RADKEERERH Y, FEICIEREOE#ER Lo, (ko
HHICbRH SN TELL LW, ZoBEZBIT S &, KIREHOPIZHER TV, Z o)
FEDREES | U EHEEShD.

VAR ST ENOIIRENE, SERAMEREE S, W< PDEARIT L > TSN TE 2R,
PEE T AR OB TS L - THAE Sz, £ 00 K & WK 4 5527 - 28R,
ZOJRVOEITIE, R EEDHRFEOERMEEOBNE LY OWENH > T, K< B TEbi T
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WA, PESRITA RETE TS TV S, BRI T K O, BRI NETE OEEEL I D 5 23,
AKFET, P DRD b EEANTHICER LTV D

Z OREMER TIZIZA A% 7402 (Jugians cinerea var megacinerea), A # ¥ =4 7 (Metasequoia
disticha), #4437 I (Picea koribai), %V 7 /v I ®O—FE (Pterocarya paliurus), > # ®—f& (Tsuga
oblonga) 72 &®, HEMIZ [A X ad THEEEDE 2HE1T2b0% 58—, & /% (Chamae-
cyparis obtusa), 5= &~ (Pinus koraiensis), A% (Cryptomeria japonica) 72 &#H L\ EFR
HMb Y, A2 af THEDEEOHEBEM AR L TWD. 5 =k b HENALRTEICONT To, HET
REOEN - TZEITIE, A2 aA T e SHRMEOBARDMEHREIZERE L TV, b/ 3R 2 ss
BEFST-RTHLIND, A aA TRHRICIEI<< b ELX T ol b HBND.

IV U (Menyanthes trifoliata) 7235112 2 & HEH S5, ZHIEA 4 72 B ALMEESE O Kig o
My <, BHEEEGET D, B AL > THAEOIGECH SN TW IR LR LSRN, &

AEH S @O HFE RTINS R LI b D TH D Z L AP BN o7,

Tt AL O RAR EITIE, 3MRICET D JEV A LA TIEAKRFICHMT S, ZHIEATR O
WEEEOT Iz EDD. Y R 7" 42 RoNnd. ZoREEITH ILE IE L A LRI

WERAF L, T X0 BRI R SRR, FRETEORANCIE > TRAx LEEH L, BHSFITRIA O
BT, 20 Ec 2 07 KWK R SN 720 T, MallZifi#En vy (56RS M) . HEiZMal
FEAEE - FRERE LY IFICT THAM LTV 2.

U EDORBEREDO M D RS &, Bz ds &3 240liisici®, MalgiE Xk v L Lo HiE
W, BT TRy FLAEBLIENY, MalDEEIC k> TRz > TAH— =T v 7 &
N2 &lZed. 2 LT, ZOE FIZL 2HMEEREHTZ0 23, Ma0lZxf¥ 2 FRHiAE T [0 R#&
Al HOE LI 26D & R, JEFIITANE L 5 ICEB b R o 5. ARKED FEHERE & i
HEERED KM E Z AU TSN TTDOR TN D,

WIZF Mg O BN IR - C, Malg o P i g iE 2 B - TR OBUE AR < 434 LTV,
PEAMSFIE) 2R L T2 (BB36XBH) . Zhidliita REoIlEFRIHEBEA LN HDT, £
DERIZ OV TIEHIET 5.

7P, FRIEWROFAER 7 — Ms00mitF OB S OMEN b 7o FE o o R R R
> Elephas naumanni @ FIH 235 A B & < THFICEH L2, 2 O EHRHEREY b b o 2 #ER
HEOLER EEZOND.

HENRUERN LGS (L5 1 BIEETE OB 2 2 R T 2BEA Th 5723, Wild o Rl %
HOCRIBRENS X ENAT 5. FEARE DLV FFOHIER b v 7 UV GFRIIXR) 2T,
EHEWREENFER S, fEREEDETIC, D &b 6 EMRRLN, RO XS REHOBENT
Ltz Nk b & VYU Zo—FE (Pseudotsuga cf. subrotunda), A %t =247 (Metasequoia
disticha), = I ==/ % (Styrax cf. microcarpa), %V Z7/L I ®—F& (Pterocarya paliurus), 443
73 (Picea koribai), 7> %A A% (Canninghamia konishii) 72 & 2 ¥ & a4 THEMBELIMZ T,
/% TI3U~Y - xXaD, avv~F (Sciadopithys verticillata), > 7 O3, €I 0O, =27
v (Magnolia Kobus) 72 E3fEo7z. &/ 08 A Xk aA THWECEHE S SR L, 1E V7 5T
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Geological map of the Senri-hill



ERFEILTH- T, BHBEELLL TWT, FEEREORRME &3 2 55580\, Z oS3 1E
BV 7 L TTRI50mY LI H D Z L X, MEFO W HIERG SR, N IL o W EETHZ oW T
b, EEZERAEET 200 THS. ZoMlgko TRk % E5 EHREEEICOWTIT#BRT 5.

V. 3. 3. 2 THREREOKKENH

THEBEIE, VEREBAROFIURORFEN 2 HE T 2 KRBJEREOFAM & S TEFrT (MRIED,
1955), £ & U CHERCH 8 2 i, TR 61 X o CREile @2 sesniThn T & /2.

ZOFERITHDO L D ICEH SN D, THREREICHAMT 2 KIS O RITHK200m TH B IEEZ R
AT, TR IE L CHOKE L0 220, IRk £ E W O ILE X 0 72 B . HERCKS
T OIS TRV ZEOKIKIEE BT, T EE< b X<k L, BIMICFRER H
D, JWE L o THiTEOBRINCRIAEN L b, 74vvary s by I7HERELEZTH
%, Lo T, BEEIEIG OMAGDE T, BllZREFNED O TE

BRI 0> T HL F e i OB AR KB ISR SN TV D, ERITT 4 v vary - R T v 78R
ThD. Madll BITsEE TRBGRAL) RIEHENIC ST 5.

WEROPFE T, BIEOTERA ¥ —F = F OIS Y 72 5 BREILAHTIZIS W T, #FEREO -
CKBERE TS RIS ICE 2 0, TR EEORE BRI > TRPHICRARMEE 210 2R HHEE T 5
LaNTWiz, & TAPRITICR - T, FHOHFEOR R, BliE) (1981) (X ->T, MaOD T
DIFHEZHITO-80 T AEDIRIIFR AT SN D REEGOFET L2 LN FREIND L HICRD, Zh
e TEORES] LIESZ ENEBENT. MEOEFNIE, AREHIKOILRIGIZ S 722523, TR=a
— BT UDERIZE 5T, 1FEAEOREN LY, £ 5EMIZHLDT, MILLOFHE %
FRLTRBERU.

S20BE, THIOYEALARTAA TRBRPEALES, KBGRALE) ORBURF, 1977) gk S iz, il d 3
WRER » P)NEZBNC L5 TREBOMER TH S, AROALEEG L TANAEHE) (25720, FEIEE

IR STV, E B 2 PO A FLISHI500mI 57 O/h AR STV . F O X O R

EREIRX 2 55302~ FEiCLoc. 22121 9 A7 v FRNESIKTH 5.

BEINE (1981) I &Aud, T2 OREOMMCHFRERKBRE TR R 5N 5. 2ok Lo Enesix
N30 E, 200NTH Y, E-W, 80 NO/METEIC Ko CHI BN CAL T OB ICE L T\ 5. Z Db
Bodhizix, #Ivia (Ue) BdY, 2O LINER—BILATWD. ZOHEO EALICiE, EE2-3mD
WHEE, 2mD v Mg, ImOPRRIEE, 2mOWERRE LA D 5. Z OWEACR LJE HICE S 5-TmD 3%
JRAGKILKBRKENTWAD. Ma0D AL FFHI50mD =0 7 8BS0 M4121%, & Zf2mo g ok
TRERHY, MaltEZ LD

PUEARELNES (1981) 12k D NEDOTES ] OBEDLH TH D0, READNEIZ OV TR %
IMA T ALK EN TV D . ZAKILIKBIZERHB TH Y, BRELKILIKIED2. 3-1. 4 X 10°4F
EWOIERMBEEZD L, 2. 0OXI0SFER D W HESND. —F, Ma0iE, 7 L —KkILKEDL. 2X
L0 LN FANHE XU, ZOHIY L, K970-80 TFEH O MHERPREZ R L TNAHZ LItk b.
ETREBFMOBRATERK E, Ao b0 &2l LTHRS &, #HKILIKEOE1E)390-155m
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FIN [ZoRES) BOFMBERKRUBERE (i, 1981)
Detailed geologic map and columnar sections showing
“*Shiba unconformity”

KRIFTNWDZ EBHEEIN TS

WhaSE LT O PRI - T, MRk L8 L biSE L O R ORRER DY, [=MhERE] &FEh
TE7z. ZOHIiE, Ma2ioybMabE COVRMUKH HERHEMN S T 5.

TR ZR TR RREM#IZIE, Mabh bMasIZE SRR LN IZIEA TS/ L TN,
19644F 5 AT, KIRKFEL AP SRR 0SB TR, KFE_ - AR L - T, FHEEM O A
BRI, 2OV TE, KICRY: « REATR « 5ERRY: - KUK A ABH AW O 2506
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HIH [ZOFREE] BEAY vF (Kb, 1981)
Sketch of the outcrop of the ““Shiba unconformity’’
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BR2E TEEROBEF (Huizs, 1981)
Stratigraphy of the Senri-hill



FEHI L D IRAE DK E, Tomistoma machikanense KAMEI et MATsumoTo (v F 7%V =) &L
s, BrshfERSRMMIET IV =0(bn THH Z LML UNEIED, 1965).
U =AbAT ORI, R B TSR O KO F BN T, FER L OWHTT. 3mDHiLE T
Ho. TOEHBREIMaTEMaSO RO FIK OO ER LB O EE ORI LE»S5 T, 7R
KILREOJEHETH S . EfiMas & OHIBE R E I CH 5.
RECH L 503, Wb aNSEL, BIcLhiE, >V 7 ey (Trapa macropoda) DOENK G
%<, =t (Trapa tetragona), />A (Nelumbo

nucifera) OENZHIZRE, vF v~ v AR (L)
A (Paliurus nipponicus) D%, v ¥ € Lt Py od
(Sapium) OE b BT 2 R x =g
& 3 53 Ll § ]MGQOO
® IMaS NOS 0D-1 J:‘:;L: A
V. 3. 3. 3 FHHOKRER » ?” “w b3
FEHIL O BRI Y72 %, BRI - 55411 e oo wm% —-100
DAEFEEDOBEGHR—Y > Z70D-51C LI, z 1 00
Ma02> & BN T ougrkks 8o L, Ma6 Ma6
Ma6 134 — 200m, Mas i — 150miH3 i 43 i N o
L, OD-1 X RiRIHIE L A EED DAV, Lias B U o
o TR RIS, T OKBIEEEC S| & o i v ~-500
BENCRBLE 0L RBNS. e oo
I O ONo. 578 —V > 7 b FEET, Mad A
B R R TARE B o TNT, HEIROD-5k o
N RORPEL 7o TWS (IKEBE et al., 1970). —8%
DLk, NHEEEE - T EBEEOKRBCEE T O K --900
PR ORI 2~ 2 LI D L I 1T 5. g33m AF—TRESH—RBIE— KK ORI BE O ik
HIBKIZ & 0 R DAL AS D 2 S b hivb B, o) v rARRELRER

Columnar sections showing comparison of the
JEIEDZE LWEDH D = LIS DA, = Osaka Group in the Rokks, Senri, Amagasaki

\ _ and Osaka
UL Z O Husk o> 55 DU e M A B OARAH 2 59 2R
THOTHD.

V. 4 i R)E LB e

N. 4.1 BhaEBELyREB

RT3 2 KBREREOFEHR T H 0D L 51, AHILHERED NthA R g 1%, ZouEto
FC, 2L OMEER A TE . ZRIEKRIRIEHE L B g & OBIRICIR 2 EEAZMEEZE ATV,

AR HiE O HVE & I OBIfR & AT 572D, TOMRNE S LTHHRETH Y, ZhiEFHE i
IR BARB I FRBUT 272203 5 & [FIREIZ, 1GWTE OIEE I o2 SR LT, S%ICAMEFIICS
KREREWAFSLOLEbIS (EHE, 1979, 1980e). + L TAHIRIL, “HICETIRLEL D
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Distribution of the terrace surfaces and their altitudes in the
eastern Rokkd Mountains
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Columnar sections around Uegahara area, Nishinomiya City

BEEZUE LTI TH D ES 2D, L L Z OREIIARME 720 Tk cE R n2 b %
<, FPH L CE TV B IEOERI 2 BB LARLMEAE L TRE W,

A A AR DR DB Z T 5 L RO L5 IR D THAS.

1) O P E A I35 0 2 RBRIEREE, M) AL Sl s B - EhkE R - WSR2 E
25T BT (HuziTa, 1954 ;5 BEMIE A, 1959), D% KIERED & OMFZER T IZ ST,
MAREEEMERE & OBERN, MabEMabDMICHBH Z ERIE-&EV LTERL. LER-T
Mab/B YL, EATMARE VWD 2 Eic/e D, Mab L OICIFBEFE & Z T 20T E s, HIY
IABEALED NEAGBGENL RO B, BRAICTAEICE L CHEE L 72 5. Ma8 E TITIACK 18
DIFET 208, ZRUAEES L Max LIX VIO EE N R ET 5.

2) R OEHENF T, WiAZ S ®ICE S, LERIRHMMERR 2R 328, BoOFBHEICIT
UTONTHERBNE S 23 L, WHEE L ORBIC/R Y, K@ 1/ S— L OHBENDRL 2D,

3) T e L M & o BRI THUS T, FIEFA RS OB 2 H b, 30EIThI SR
BROPT, BEANZEL TE . 26O, PMERGAIE LERRERE b Ol PRIk



J&@ 177 7)) OREEREE LEEL TN,
4) AN EFEN LI T 2572012, FHEOSWEHEAEET L. siE sz [ LR
, &R TFRiE] LIRS, Himdtis© TR B SMEh2 bOIBT 2B %A T
W5, BB3AKIE Z OHIIC R SN D B Ll O E AN TH 5%, Wi & bIC IR nfEhos 5
AL PPR O @R Sh, WS - ) o LERR I Ch D Z LA RLTVD. £L T
O O & B L TV D 0%, 0B TFIZ < D5maAitkic #2516 i o KESHR T M4 B8 T &
5 (%25 - 26MZM). L LEOTIR, MiAZZ GUDEBEFRRAEL, 2 LRRHMERY & RS
N5, InHOHBEN LRk - TREZKE S EO XD RBRICH 2008 W) STREN D IO
Thb.

5) 35EE Ly A A K DR T D03, BIRIBFEIT/ER L7 b DT, BIETIXHIZEA L RS
AR, I 4 TT 7 7 @A SR, Huzima (1954) IZMIRO T U v 7 AJ@0 5 8 F % LA
TTWo T, ThEMMAREOR EIE L.

6) L2xL7aenb, Z0%, HBHAFZR R T Ic >N C, Ly REHREZ EZETETomnENn)
RCEMNELTE 2, LWV HOEFHE 1, 272 E0duH T, ik LEESE & T8 O D BERI3HD T
IR Ch 273, MR 3 DMFLFBEH 7= 0 125, RUBIC/2 Y, BFTIC & - CTidiE & Tk & offic
FRZBMRD L DICB RZ DA TTL 2. £ ZTHMEKDZEZ L BE LT, 77 7B TORE TE
EAEGE ST, by EBOREERICT T 7BREERTWD ERD L) ICko7 (MK et al.,
1957 ; HEHE 15) (FARSI). 2532777 BITHRBEE VWS Z itk s,

) EDO%, FERILOKKKFHEN T~ T XU = (Tomistoma machikanense) 55223V MEA 23
BRIN, ZOEELMaBOE T, AV KIWKEOEETHD Z LAY L TE UNEIED,
1965). € L CHIZHTFIEA> (1966) 12 &> TRIEALIOK N EREIZBWTT 77 X T & D18
EERERER SN, TORERMaSETHD Z LBREREN, LrROT7TF/7EbRBHETH D
TERHEESND KO ITR otk

8) UED X 7RO T, LrRoT 77 JE & IO BIRE Fa LR, @in (B m) e
BRI B A G A TVD Z EAVHIBI L C Xz, B34S b b0 D £ 51, B oRLL RS &
B, ZOMEMICBVNTE LWELNWEZAE LS. ZORE S, REMNHIOERBTLREME ShTWE=o
Thd (GBT7THSR). BMR2AERERED 1 Hr0 1 Z8HEEEZ AT L THRFOFE, H34XTH
MROFSIA, B HNC By R & 0 Em@n 2 AR S GEIKMD . T72b b, P e T
MR TEEEE) 15, br B L 0 BBV ET, AR 5 R, R E e
FEELUZ L T2 28, Tt 28 Ok L% (5, T OHRENBIERTZ 70O Thb. Tibbh, 77
7 JEgix, mEIEA (1966) DOHEEM Y, Ma8DRR LALOFHEL 72 2. 2 L Cliitis R o R i %
IRSHIFIL T, Er i EAmkizEY, Tomsy T Ertm) 2B L7z, 2 OHR Ciimta 3
BEobLDbh, RN CTH D720, WiHOSBENREEE -0 Th 2.

V. 4. 2 RUASEBLEWEBRERE
PLED X 972kl % 7= £ - T, thAREoHfEm & Lo 8EasE O EsoTEZOTHD



W36l RIS T D min (BEE) BYE  ThrowmsifiEiaMal, 2= 8 iLFnr
Higher terrace gravels covering the Mal marine clay, Ashiya City

D, ZHFEED XS BRHBED LD THA 5 IPNROETRIFIUT e H 7320,

IR ORI T, FIERTO PRI ST, WRTEN - I - R TUI S AR 6, (S R M
JEONTWN 2. PHE HTREA T « BEARHT « FRTTARNAT - 22 R 2 8 ORI TH L. HL< DL OEEHT
JFHIFEOFEMZFN D Z L IXREETH 5203, D7 &b EBERO L 5 g R/NERE 2 &K L7z b D TR
WZ LI TH S, EAUT EA RO X9 2 S e <, OOBINT STV 503, HERER 2 HE
FELTWD LI, REROILEEEZOND. EITOTNRROEEMEZ T2 & & big, BE
JE b7 I DRk T, B)ILAE TIIABIRE 72 5.

STHEEEND Z LI, ZomEm xRt & LTk LR bafT dimta REs, HEEEELIL
TLREML, BEMa3EHEORREHLET 22 THD. 2D OKIRIEEILH 5HE o b vl
BV TIERL00mAN O EEZ E> T 503, ZAMALOBUIREIO B cE LRE SN,
NEDNHIH > T, ErREICHET 2 P B EARET 5. £ LCEICZOROERHTIE, FR
WrfE D 212 Th - TEEHEIR DTE RS O EBZ ST mbEE »s, OSBRI 0 & L HEREm CEMSFRD % AF
S TWV5D. T HIFFHIX CRIEROMal g EOHE % BRI AEE TR, REB(LOFE D R
ZBLETAND, BRI E SNTELOTH D, TOEEILI00-150mb 7= 0 7> 5250mEL FIZE
T % (5536[) .

ZOBEREOSMOWEE, LD OEASKEBIE oo TS 2RENDTZTRD &, — R B o4
U SN /B D, WifgBICih - T, BARSERT T A & SEEIERT 2 ~ TS BT (LR 5 i ~PRiL T >
WRBEAEETE D L OICHEDNEN, £ TRV, b b~0EEHT, #5RTLHLMARA
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Higher and Middle terraces in Horai Canyon along the Arima-Takatsuki

Tectonic Line. The gravel beds of the Higher terrace reach more than

50m in thickness
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Higher gravels distributed in the graben along the Arima-Takatsuki Tectonic
Line at a height of about 400m. Hakusui canyon
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Graben formed along the crushed zone of the Arima-Takatsuki Tectonic Line

filled with thick gravel beds forming Higher terrace surfaces
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MOT—fE LT MEMEERE] O bos LTHMHN T (Huzita and MAEDA, 1971). (75}
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Bird’ s-eye view of the Itami area. The black line indicated by (T) shows the

terrace scarp of the Itami terrace
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Columnar section of the Itami terrace-scarp
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Itami gravels and Itami clay exposed by the construction on the Itami terrace
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Panel-diagram from Itami to Osaka Bay
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Isobath of the basal surface of the *“alluvial deposit” in Osaka Bay (sonic
survey in 1962)
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Sea-level change of the Holocene Jomon Transgression in Osaka Bay
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#5050 SEFR B ARFEBOHFROENL FERIICETLRT (B1H, 1980)
Change of shore line along Osaka Bay in the Holocene
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HSLRA) ELEASERCH ) RAIR “HE" OfRE (#E, 1966a)
(A) Columnar sections of the Muko delta along National Route No. 43
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(B) Diagrammatic section of the “alluvium’’ of the Muko Plain
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M RWEFCH Y HHREEERORE (%M - HH, 1969)
Isobaths of the base of the ‘‘alluvium’ in the
Amagasaki area
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Sketch of the trench wall cutting underneath the Osaka International Airport in the E-W direction
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o4 BEERS 7B Y S EBEH EER (Ms3e) (M - &M, 197D
Outcrop of the Gosukebashi Fault appeared in the Ashiya golf links. Crushed
granite thrust up on the Quaternary gravels at very low angle
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551X HBWGITRE & K AW (KRED) OZENEE AP h oSy »" i <o 5. TR
HIEIFE-H LTS
Air-photo of the Gosukebashi Fault and the Otsuki Fault indicated by arrow showing
right-lateral offsets. The Gosukebashi Fault almost coincides with the Sumiyoshi River
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o6 FEMEE KEERE Mal @i +B ®&EaRASeTaIE (RMISE, MEnA s, )
Sketch of the Ashiya Fault and the Ma | marine clay. Tsurugi-dani, Nishinomiya City

SEETI FRMIE N ki
Ashiya Fault seen at the cutting of the river wall of the Nigawa River
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Steeply inclined zone of Osaka Group of Ma3 horizon along the Koyo Fault
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59K KEER A5 THE mamBLRTSHKILES (RRISSERE) (M - i, 1971)
AR EROBEBYRT
Koyo Fault cutting the Osaka Group associated with minor faults
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(A) SEROBERYIHE (B) KEKBERLEREERO7 Xy b A —~=7, 7HEBUIKHER
Diagrammatic illustration showing the relation of successive sedimentation
around the Butsunenjiyama Fault
{A] usual profile [B] new profile considering the overlapping of the Upper
Subgroup of the OsakaGroup
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Displacement of the Middle terrace due to the Rokko Fault at Funasaka shown
by fault scarplet in the middle
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PIASOLR - 400X - TH8 W29 N

HOAR TR B OENRE (MSBKE - i - EHE, ERNENE)
Gravity contour map of the Itami and Amagasaki lowland (1964)
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FO5E o5 P—KER A RANTE R
Th &tz (BE) @ Tm $ZBEE Ma BRELE Pe BEMTRE
Diagrammatic section between Rokkd and Osaka Bay
Pe: Peneplain Ma: Marine clay Th: Higher terrace Tm: Middle terrace
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Fukuchiyama
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(£ FTRE) = LHiBEI0) L 51(00)
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HO6 WAL —R B — KB I% — R 2 s S I
Diagrammatic profile through Fukuchiyvama-Rokks-Osaka Bay-
South of Osaka

BOHOTRITIUTZR BV, 20O EHBIZ50-100mRE & 2 b b h, KUERINRE) & OFBIEIER
WCHEEZ 72D Th D, UED XD 2RI LY, REIEOHMAREOHERE L 2D TIEORES 27
HTBERDEHITRD.

RENIFL (No. 5), i)l - a4 ) EVERAT (OD-5), KB (OD-1) OFEEHR—Y 7D
FRTIE, WP b A BB Y 8 O F & 2359200mICE L TV D OISR LT, MBS « fiarl
WV CTIIRE0MTH 5 (H3BXBIR) . 20z, BEtslE#OE (V. 5) Thl~ 2L,
KRB 70> BIEN I 23T T OMIERILRER &, BEOTEERHORD by s LA ch 2
B L, OHMICSH > TEOMBOHERE DI Z - 7o N H—{FH A Hi—T B P o fiBEELS#F & DS
HEEAZRL TS HDEEX L5 (NIEHERmXSR) .

ZOFEHFOFTEH, NHILHOCTFRERES EFHILcH L 2L EHLATHS. TOMICHKENS
FAHEH S, KRR O X 5 AR & 138 28, 20k 5 R Ak ME LR 5 L, T
J& & Wiy (TR (2 DR S AU T AR BRI I it s BRI S HERE L, 2 0BT, T Al 2 bt 1|
RN > TRRH-IZ TR L, R W) Z 85 L CERIROIEVEE ZF> 7206 2 21T 20T
H5.

MEIIMas L Mab D & B b D READORTRHMBIR TH 24, BiEMa3tMa8D 7 «
v¥ay e N7y ZERBMLNATHEIET T, ZOEN0TETH L. Mad BHIBERAFENR N 5 AT
KITOTERITH AN D, TR0 FEL2D. LIzRnoT, FiIHORICKE 22 RERH BRI L
FOCHAD. LI=d->T, MabLA TSI LI WrEiE®hiE, 23720 SulICEAT L, WEife iy ic
RALIZHbDER LD (2 KKOITHBMZH).

6T, S HIH B KB 4 Hh A FRIET L C IR mE Mgk 12 2 2 VLT 1 2 SRR 97, AN IS ¢ i T

_80_



HOTH A ——F vy 7READ 2 DO (HHER)
(A) TZoT®A, B (B) THRATEA B
Two types of overlapping unconformity seen in the Osaka Group
(A) Type of “Shiba unconformity’”’ showing the overlapping of the
Middle Subgroup of the Osaka Group on the Lower Subgroup
(B) Type of “Manchidani unconformity” showing the overlapping of
the Upper Subgroup on the Middle Subgroup
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Wakasa Bay
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W68 E# T4 T VA DEIICH B R & B

Quaternary fault system and Quaternary sediments of the Kinki Triangle
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1 EFnEER 2 MR 3 HAOKRCRE LM
Two Quaternary active fault systems in the Kinki and Chibu districts
1 Strike-slip fault system 2 Reverse fault system 3 Faults occurred
along the boundary of rock bodies
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IO ASHFIL B A EFADS - EEHE (TSURUMAKI and SAKURAMOTO, 1975)
Distribution of fluorine content in the surface water of the Rokkd Mountains
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OSAKA BAY

O: Less than 300 ppm, ®©: 391 to 500 pom, @: 50X to 700 ppay
®: 701 to 900 ppm, @: Yare than 901 ppm.

FIE AFEBE D DL > FEHE (TsuruMAKI and SAKURAMOTO, 1975)
Distribution of fluorine content in the Rokko Granite
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GEOLOGY

OF THE

OSAKA-SETHOKUBU DISTRICT

By
Kazuo HUzITA and Taro KASAMA

(Written in 1981)

(Abstract)

Occupying the northwestern part of the Osaka Basin, the mapped district in-
cludes the eastern half of the Rokkd Mountains in the west and the western half
of the Senri Hills in the east. The former is regarded as a representative area
of the neotectonic movements of Southwest Japan, called the “Rokko Movements”,
and the latter is very important as an area showing the standard sequence of the
Pliocene-Pleistocene sediments, called the “Osaka Group”, in Southwest Japan.

All mega-topographic features of this district are tectonic relieves due to the
Quaternary tectonic movements. The Pliocene-Pleistocene sediments have filled
the Osaka Basin up to a thickness of more than 1,000m, confirmed by deep drill-
ing near the southeastern corner of this district (OD-1 in Fig. 4), while the ele-
vated peneplain of the Rokkd Mountains reaches 800-900 m above sea-level in the
northwestern corner. This means that the vertical displacement of the surface of
the basement between the Rokkd Mountains and Osaka reaches about 2,000m.
most of which has occurred in the Quaternary Period.

Various types of Quaternary sediments, including terrace deposits, are widely
distributed in this district and present various in formation in the process and
mechanism of the development of the Quaternary tectonics. The authors and many
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collaborators have collected much data during the past thirty years. This quad-
rangle map and the report are compiled as the summary of such studies.

This district, as the suburbs of metropolis of Osaka, has been transformed into
residential areas by rapid large developments. Thus, many outcrops of the
Quaternary sediments and faults have been exposed due to various construction
works, and then, have equally disappeared quickly. As many as possible of the
important data from these studies have been recorded in this report. Geology of
the Rokkd area is completely described by following four quadrangle maps, that is,
the “Osaka-Seihokubu” and neighboring western “Kobe” and “Suma”, and south-
ern “Osaka-Seinambu”. These four maps and their reports will give full accounts
on the “Rokko Movements”.

Geological and Geomor phological Setting

It is well known among geologists that Southwest Japan is divided into the so—
called “Inner Zone” and “Outer Zone” by the Median Tectonic Line. The mapped
district is geologically located in the Inner Zone of Southwest Japan. The base-
ment rocks of the Inner Zone are chiefly composed of Paleozoic-Mesozoic sedi-
mentary rocks showing a zonal arrangement parallel to the Honshu Arc, and
covered by rhyolite and their pyroclastics, and invaded by vast amounts of acid
intrusives such as granite and granodiorite, mainly of the Late Cretaceous Age.

The southern part of the Inner Zone, i.e. the Ryoke Zone, has been a depressional
zone through Cenozoic times, and is now occupied by the Seto Inland Sea (Seto-
naikai) in its western part. The Cenozoic sediments distributed in this zone are
divisible into two, the “First Setouchi Series” and the “Second Setouchi Series”.
The former includes sediments ranging from the Middle Miocene to the Late
Miocene followed by the “Setouchi Volcanic Series”, while the latter are from
Pliocene to Pleistocene. The Kobe Group is one of the representatives of the
former, and the Osaka Group is one of the latter. The Kabutoyama Andesite
belongs to the “Setouchi Volcanic Series” (HUzITA, 1962).

In the mapped district, mountainous lands more than 300 m in elevation are
composed of basement rocks, while the hilly lands consist of sedimentary blankets.
This difference in properties between the basement rocks and covering layers has
strongly controlled the neotectonics and geomorphology of this district. The geo-
logical successions are summarized in Table 7 (HuzITA, 1971).

As shown in Fig. 68, the Rokkd mountains is on the western border of the
“Kinki Triangle” (HuziTA, 1962 and 1969), which is neotectonical and geomor-
phological province of triangular shape in the central Kinki region, including Lake
Biwa, Osaka Bay and Ise Bay bounded by large tectonic lines, such as the Median
Tectonic Line as a base.

The Kinki Triangle is characterized by the alternative arrangement of the
Quaternary sedimentary basins separated by mountain blocks elevated by reverse
faulting. The Osaka Basin and the Rokkd Mountain blocks are the typical basin
and range, respectively, in the Kinki Triangle.
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Table 7 Summary of the geology of the Osaka-Seihokubu District
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Fig. 78 Index map of the Kinki district

Quaternary Sediments

(Osaka Group)

In this district, the Osaka Group is very important both from the stratigraphic
and tectonic points of view. During the last thirty years, detailed stratigraphic
studies have been done, the results of which are now being summarized as a stand—
ard Quaternary succession of Southwest Japan. The stratigraphic and geochrono—
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Table 8 Summary of geotectonic history of the Osaka Group
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logical details of them are given in Table 8. The complete columnar section was
obtained by deep drilling at OD-1 close to the Port of Osaka near the southeastern
corner of this map (Figs. 4 and 18) (IKEBE et al., 1970).

The Osaka Group is divisible into three subgroups, Lower, Middle and Upper.
The Lower Subgroup (Ol) is the Pliocene and has lacustrine facies, while the
Middle Subgroup (Om) is the alternations of marine clay of the inner-bay type
and non-marine sand and gravel bed of the lacustrine type. Marine clay beds are
numbered Ma0, Mal,...Ma5. The Middle Subgroup belongs to the Lower Pleisto-
cene, ranging from about 1.2X10° years (F. T.) to 0.6~0.5X10° years ago in age.
This subgroup widely overlaps not only the Lower Subgroup but also far on the
basement area of eastern Rokkd, where Mal marine clay is deposited directly on
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the basement of low relief. The uncomformable relationship between the Lower
and the Middle Subgroups can also be observed in the Senri Hills (Figs. 29-32).
The Upper Subgroup (Ou) also overlaps the Middle. It is intercalated by Ma6-
Mal0 or Mall marine clay beds in the Osaka sedimentary basins, but appears as
thick gravel beds reaching more than 50m in thickness in the graben along the
Arima-Takatsuki Tectonic Line which extends from the northern side of Mt. Rok—
ko to the east. The depositional surface to these gravels has been preserved as the
“Higher or Highest Terraces”.

The overlapping of the Upper Subgroup is considered to have occurred in such a
way as to have filled the relatively lower area, such as the Itami lowland in this
district. As shown on the geological map, the Itami lowland is bounded by the
Koyo Fault in the west and the Butsunenjiyama Fault in the east. However, this
lowland did not subside by normal faulting. The Rokkd and Senri Hill blocks were
elevated by reverse faulting, and then, the Upper Subgroup was deposited filling
up the relatively lower parts between them. Considering that the Upper Subgroup
is characterized by fossiliferous beds reflecting frequent severe climatic changes,
this overlapping is supposed to have occurred due to the rise in mean sea-level
associated with the fluctuations of the climatic eustacy. The amount of rise in
mean sea-level might be 50-100m.

By such a rise in mean sea-level, valleys once eroded in the Early Pleistocene
were buried again widely in the Middle Pleistocene, and the depositional surfaces
of such sediments were preserved as the Higher Terraces. The Middle Terraces
were formed by the last great transgression represented by Mal2.

Fault Movements

The Quaternary tectonic movements in this district are clearly shown by the
bird’s-eye views of the southeastern side of Rokkd in Figs. 1 and 5, and by the
diagrammatic profile in Figs. 65 and 66. The characteristics of the fault move-
ments can be summarized as follows:

1) The stepwise topography of the southern side of Rokko shows vertical dis-
placements of 200 to 300 m along the Gosukebashi, Ashiya and Koyo large Faults
running in a NE-SW direction.

2) The highest plain (Pe) is an elevated peneplain, but the second and the
third steps were once transgressed by sea water of Mal horizon of the Middle
Subgroup about 1X10° years ago. So, it is certain that all faults have moved after
the deposition of the Middle Subgroup.

3) Along the Koyo Fault, the Upper Subgroup has also been deformed and
the Higher Terrace surface have been displaced by faulting. There is a tendency
for the fault movements to shift southwards from the inner Gosukebashi Fault
to the Koyo Fault toward the foot of mountain.

4) The extension of younger faults, such as the Koyo and the Itami Faults,
affected even the Middle or Lower Terraces.

5) According to the above mentioned facts, all of faults in this district are
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considered to be active or potentially active faults.

6) The average rate of fault movements is in the order of 0.1mm/yr for
each fault, but the total amount of shifting between Rokkd and Osaka reaches
the order of I1mm/yr.

Quaternary Tectonic Movements
(Rokko Movements)

The Quaternary tectonic movements in Southwest Japan are called “Rokko
Movements” , because they are symbolized by the tectonic movements of the Rokkd
Mountains (IKEBE, 1956; HuzITA, 1969). The characteristics of the Rokko Move-
ments can be summarized as follows:

1) Pliocene: The crustal movements in Southwest Japan represented by the
Second Setouchi Series began in the Pliocene. It started as an undulated defor-
mation or warping shown by the subsidence of the granitic Ryoke Zone between
the uplifted Mesozoic-Paleozoic Mino—-Tamba Zone and the Outer Zone controlled
by the zonal arrangement of the basement rock bodies. The Lower Subgroup was
deposited in the Osaka area, but the Rokkd area remained as an erosional plain
of low relief throughout this period.

2) Early Pleistocene: In the Inner Zone, the undulated deformation of a N-S
trend was superimposed on the above mentioned older undulation of a E-W trend
to form intersecting structures. This formed the basic framework of the Kinki
Triangle, especially the tectonic differenciation of the Rokko uplift and the Osaka
subsidence. All of them were horizontally compressive tectonics.

3) The first rise of mean sea-level: About 1.1X10° years ago, a rapid rise in
sea-level occurred. The “Second Seto Inland Sea” appeared in connection with the
Pacific Ocean, and it expanded widely to Kyoto, Nara and other areas controlled
by shifting of the sedimentary basins since the Pliocene times. Lake Biwa also
appeared. The alternations of marine clay and sand-gravel beds accumulated by
the combination of the subsidence of the Osaka Basin and repeated transgression
and regression due to the climatic fluctuations (Ma0-Mab5) .

4) Middle Pleistocene: Since about 0.5X10° years ago, fault block movements
had become prominent, especially in the Kinki Triangle. Owing to the block move-
ments of the basement, flexures of the overlying Osaka Group frequently occurred.
The framework of the present mega-topography was formed and bounded by such
fault scarps and flexure slopes (activity of the Koyo and Butsunenjiyama Faults) .

5) The second rise of mean sea-level: Coincidentally with such prominent fault
block movements, another rise of mean sea-level began, which was a gentle rise
associated with the fluctuation of sea-level due to climatic changes. Owing to this
rise, sediments of various types were accumulated in the relatively low areas or
basins formed by fault block movements or undulation. They are included in the
Upper Subgroup of the Middle Pleistocene. Such a condition continued up to about
0.2X10° years ago, and the sedimentary surfaces of these sediments have been
preserved as the Higher Terrace surfaces (Fig. 68).
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6) Late Pleistocene: Combining small fault blocks with larger ones, unit
blocks of movement have become the scale of present mountain blocks and basins.
The faults separating them have continued their movements as seen in the Koyo
Fault, but the minor faults in each block have stopped their activity.

7) In the continuation of such tectonic movements, the Middle Terraces were

formed by the last largest transgression during the Shimosueyoshi Age repre-

sented by Mal2, about 0.12X10° years ago (Uegahara surface). Moreover, the

Lower Terraces were generated by the smaller transgressions of the post-Shimo-
sueyoshi Age.

Applied Geology

1) Ground-Water Problems

Large amounts of ground-water has been used for industrial needs in the
Amagasaki City area. More than 1,000 t/day of water from one deep well can
be expected from the good reservior of the thick Quaternary sediments consisting
of alternations of marine clay and sand—gravel beds, but an annual increase in
the content of common salt has been observed.

In several tunnels excavated through the granite massif of Mt. Rokkd, close
relationships have been observed between fault zones and ground-water. The
quantities of such fissure-water are usually most abundant at the beginning of the
excavation, decreasing day by day. It is usual for them to become constant in
two or three weeks. These waters are characterized by higher alkalinity and
richness in F content than in surface water (Fig. 70).

2) Hot Springs and Mineral Springs

The Arima Spa, known as one of the highest temperature hot springs in Japan,
is situated at the concentration of complicated faults on the Arima-Takatsuki
Tectonic Line running along the northern side of the Rokkd massif. The spring
water and gas contain very high rates of common salt and carbonic acid gas
respectively. Various kinds of hot or mineral springs are found along many faults
in the mapped district. Most of them are characterized by the highest contents
of both common salt and carbonic acid gas in Japan. The Takarazuka Spa is the
same type as the Arima Spa but the temperature is lower than in the Arima
Spa (Fig. 72).

3) Disaster Problems

The Rokko granite has been so strongly crushed by severe faulting and been
weathered so deeply that the prevention of the hard erosion of the mountain slope
has been a very serious problem. Erosion-control works started in the eastern
part of the Rokko area in 1895 as the first example of the sand erosion—control
in Japan (Figs. 74 - 75 and 76) .

On July 5, 1938, the Rokkd Mountains experienced one of the heaviest torrential
rainfalls recorded in history. Many land-slides occurred along most of the drain-
age areas, and a heavy mud flow outwashed from the Sumiyoshi River along the
Gosukebashi Fault, causing great damage to the densely populated area at the
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southern foot of the Mountain.

Disasters due to mud flows from the Rokkd Mountains and due to high tides
on Osaka Bay caused by typhoons have been two of the most important problems
which need to be seriously considered.
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Aerial photograph of Rokkd Mountains
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Aerial photograph of Nishinomiya City
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1 AIEERAS RIS (7081407, mZZ==L)
Crystal tuff of the Arima Group

2 ABBERHTHCETS (012601, B =)
Rhyolite lava of the Arima Group
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1 AENLAERPIRSE (1102004, HzE==11)
Ishikiriyama Granodiorite

2 RHIfERE E7, BEx==21)
Rokko Granite
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1 A%BE (C-86, M=)
Quartz porphyry

2 DA (31602, EAZ==1L)
Porphyrite
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