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Reexamination of fault distribution along the Uemachi fault zone and in its
vicinity on the south of Yamato River, Osaka Prefecture

Hilmg—"
Yuichi Sugiyama'

Abstract: I reexamined a “flexure-like structure deepening eastwards” (Iwata et al., 2013) in Takaishi
City, Osaka Prefecture. I have concluded that the structure is an E-W-striking, high-angle (dipping ~81
degrees southwards) fault with a predominant normal-fault component, based on geological and
geometrical analyses of two seismic reflection profiles crossing at almost right angle. The cumulative
vertical displacement of the flexure-like structure, named the Takaishi fault by Sugiyama and Imanishi
(2015), in the past 0.85 Ma attains ~210 m, and the average vertical slip rate is estimated ~0.25 m/ky. The
full extent of the fault is inferred, most probably, less than 18 km, based on the reexamination of tectonic
landforms and geologic information in the hilly area on the east, and seismic profiling data in Osaka Bay
on the west. The Takaishi fault may have been formed, together with other faults with similar geometry,
as a left-lateral strike-slip fault in the latest Late Cretaceous to Middle Eocene time. At least in the
period from 1 Ma to 200 ka, the minimum and maximum compressive principal stress axes in the area
close to the fault may have been in the E-W direction and nearly horizontal, and almost vertical,
respectively. In the vicinity of the Takaishi fault, it is inferred that a stress field different from the
regional stress regime of Osaka Plain area (E-W-trending compression) has been formed locally. I
revisited the south extension of the Suminoe flexure based on reinterpretation of existing seismic
reflection profiling and drilling data. The trace of the flexure proposed here passes west of the mouth of
Ishizu River and near Hamadera-koen station, changing its strike from SW to nearly true south at ~3 km
northwest of Sakai station, and finally merges into a flexure zone along the western margin of the
Pleistocene terrace east of Takaishi station. According to this idea, the extent of the Suminoe flexure on
the south of Yamato River reaches about 11 km. I also reexamined the existence of a newly proposed
fault segment along the eastern coast of Osaka Bay by Yoshioka et al. (2013) and Kondo ef al. (2015). In
the lower course of Ohtsu River, they identified an east-side-up scarp in each of two topographic profiles
derived from DEMs as flexure/fault of tectonic origin. In the seismic profile parallel to the topographic
cross-sections, however, east-side-up structure is not seen, but is east-dipping monotonous structure as
the eastern limb of an N-S-trending anticline. This strongly suggests that the east-side-up scarp is of
nontectonic origin, probably of erosional one. In the Sen’nan area, I reexamined, using an existing
seismic profile by Kasahara ez al. (2005), the existence of a fault inferred near the coast by them from the
seismic profiling data, and by Yoshioka et al. (2013) and Kondo ef al. (2015) from topographic data. As a
result, I could not find any evidence indicating the existence of the fault, but have identified stairs-like
structures deepening northwestwards, which may have been formed by progradation in association with
glacio-eustatic sea-level change.
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Fig. 1. Map showing the distribution of constituent faults of the Uemachi fault zone after the Earthqugke
Research Committee, Headquarters for Earthquake Research Promotion (2004), and four main
remaining issues.
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Fig. 2. Map showing the distribution of constituent faults of the Uemchi fault zone and its segmentation
model after Yoshioka et al. (2013) and Kondo et al. (2015). Retouched after Yoshioka et al.
(2013) and reproduced from Sugiyama and Imanishi (2015).
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Fig. 3. Map showing the location of the Takaishi—Sakai line (part, Iwata et al,, 2013) and the second line along the
east coast of Osaka Bay (part, Osaka Prefectural Government, 2004). A—F denote respective tips of three
seismic reflection profiles in Fig. 8. GSI Maps by the Geospatial Information Authority of Japan are used as
the base map. Retouched after Sugiyama and Imanishi (2015).
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Fig. 4. Seismic reflection profile along the Takaishi—Sakai line (vertical exaggeration is 3 times; Iwata
etal.,2013) and an interpretation by the present study. After Sugiyama and Imanishi (2015).

NW

500

(m)

1 1000
R

AN

1500

2000+~

CMP No.

2222222333333333344444444445555555555666666666677777777778888088880
34567890123456789012345678901234567890123456789012345678901 23456789
000000000000006000000000000000000000000000000000000000G0000000000000

{ T AT v T Y N ) N 59 ) T oy Y I 10 O T U S o T Y P 9 M I (S O O O 0 Y T N [ 0 1 1 ) Y Y 7 O

- S — 3
=
S mlEs =T
- - -

W i
;‘ X " - o e Ty PRt i - .“}~_-'-'“-"‘-;‘_";-::.-:-::_
'—'¥:"|-'""'T""'I""'I""'I""'I.\"'” -
1500 2000 2500 3000 3500 4000
BB (m)

SE

2000

H5 M. ma — SRR S RRE (BREESIRZ LA HIEDy, 2013) & ABFTEIC K D AR,

il - 57 (2015) 12k 5.
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al., 2013) and an interpretation by the present study. After Sugiyama and Imanishi (2015).
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Fig. 6. Seismic reflection profile of the second line along the east coast of Osaka Bay (vertical exaggeration is 2.5
times; Osaka Prefectural Government, 2004) and an interpretation by the present study. Correlation by the
present study of the seismic profile to the borehole data (Osaka Prefectural Government, 2004), and an
interpretation by the present study on the timing of the most recent activity of the deformation zone are also
shown. See Figs. 3 and 23 for the location of the profile. After Sugiyama and Imanishi (2015).
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Fig. 7. Top: Offset panel of the 1st and 2nd lines along the east coast of Osaka Bay. Bottom: Correlation of the offset
panel on the SW side of the “flexure-like structure deepening eastwards” to that on the NE side by shifting the
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B DEDIERAE (a) = arctan ( [tan (d2) / tan (d1) - cos (w)] / sin (w) )
(alZKFERICBWVWCHRE 1 OFELSBETE WIS > -AE)

KrEBDEDIERA (0) = arctan ( tan (d1) / cos (a) ) = arctan (tan (d2) / cos (w - a) )
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Fig. 9. A method calculating the true horizontal direction of the dip (perpendicular to the strike) and the true
dip angle of a fault, using the direction of two seismic reflection profiles and apparent dip angles of
the fault on the profiles. After Sugiyama and Imanishi (2015).
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Fig. 10. Map showing the location of the Takaishi fault, and its fault parameters inferred from geological,
geomorphological and seismic reflection data. GSI Maps by the Geospatial Information Authority of Japan
are used as the base map. After Sugiyama and Imanishi (2015).
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Fig. 11. Bouguer anomaly of the southern part of the Osaka depositional basin around the Takaishi
fault. Observation points are shown with crosses. After Horikawa ef al. (2002). The assumed

density is 2.67 g/cm’. Chinese characters and arrows indicating the Takaishi fault are added to
the original figure.
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Fig. 12. Basement-rock depth structure model of the Osaka depositional basin and its vicinity. After Osaka
Prefectural Government (2005b). Depth to the top of the pre-Neogene basement rocks is shown.
Chinese characters and arrows indicating the Takaishi fault are added to the original figure.
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Fig. 13. Fault-related tectonic landforms on the east of the Takaishi Fault. Retouched after part of “Osaka-seinanbu”
(southwestern part of Osaka), 1: 25,000 active fault map in urban area, Geospatial Information Authority of
Japan, compiled by Nakata et al. (1996b). Reproduced from Sugiyama and Imanishi (2015).
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Fig. 16. Seismic profiles along the crossed line 1 (top) and main line 2 (bottom) obtained by the sparker
single-channel seismic reflection survey of Hydrographic and Oceanographic Department,
Japan Coast Guard, in 1995 fiscal year, and interpretations by the present study.

52



KA EARE O W 45 J OV O JEEIC 381 2 Wi 5341 O TRt

/ o — 7 L e e
o DRSNS
P y = o KUY T—BIcETMa12
Tj;( | BOBRER ERIED, 2013)
N . Il

\
¥

%&)‘fy
Tl 1
7

~fi0 145 150 | 155 160 165 170 175  180| 185 19}/ 195 198 \
5 BB AL U

— [ e ‘\ LN
HBEHBDERH o \ H
460 ENTLA fis _ R
________ BESAOEMATE |88 RAxE ST
\ DOEFMICZLVEE| :
2654 L1 AHARICEBHBON —RE |——wsmue S—
BT &8/}
&0
798 = - o Z&/ 8l /
. BAMBORTIXSkmEZBAGVATREENEL  F8/L2s,
AR 2 - - FTERERY
A F A ] b
7330 " 335 4 O‘R 345 350 355 360 | 365 370372 \ SN A ) b
wan ENE-WSW5T5, Ra{IE T ; D ol A o r
, 480, g lEERd S NG [ 0 t
7
~ —[3430N
485
490 P
//
>3] 495 o
ES: K N . o
400 | 395 390 385 380 375 373 @» R, 1-?.97)
500 'S
i ) r
! e &
1

*

e S B

Knizuka

™ 34°25'N
X 10km
S - | | |
1 R 2. X T 3
135° 15 7 & mRian, 2005 135°20'E 135° 25'E 135°30°E

17 1. KRR REOEBRRARR O LORLTKEEE, 1995, 1996 MS, KOVEE « BI/REEIOMR) %
L, OGS AW E & R IR LARE O _ERTTE A A AT o - L— 2L R E ORI A S— T —
FEOPN AFS. EETEEH O L — RO T 3 HE S|, 1L - 41 (2015) 12X 5.

Fig. 17. Summary of seismic reflection surveys by Hydrographic and Oceanographic Department, Japan Coast Guard, in
1995 fiscal year and interpretations by the present study. Surface traces of the Takaishi fault and constituent
faults of the Uemachi fault zone on the south of Yamato River are also shown. Numerals on survey lines are
positioning points of the sparker survey. Regarding the surface fault trace of the Uemachi fault zone, refer to the
third chapter. After Sugiyama and Imanishi (2015).
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Fig. 19. Location of the lines for seismic reflection survey and topographic profiles derived from DEMs, and active
fault traces by existing studies. The base map is reproduced from Yoshioka et al. (2013).
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Fig. 21. Comparison of the topographic profile PN27 derived from DEMs (Yoshioka et al., 2013 and Kondo ef al.,
2015) with the seismic profile along the Sakai No. 2 line (Sugiyama, 1997). No fault-like sharp displacement
with a narrow deformation zone is observed in the corresponding position of a flexure /fault with 6.7 m
vertical offset on the seismic profile. Two gentle flexures, south extension of the Suminoe flexure? and that
of the Uemachi fault, respectively, are clearly imaged in the profile. The survey lines of the two profiles are
close to Hamadera-koen station of Nankai line (see Fig. 19 for the detailed locations).
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Fig. 22. Comparison of the topographic profiles PN23 and PN24 derived from DEMs (Yoshioka et al., 2013 and Kondo ef al.,
2015) with the seismic profile along the Sakai No. 1 line (Sugiyama, 1997). No fault-like reflection structure is
observed in the corresponding position of flexures /faults with vertical offset of 1.6 m (PN23) and 6.4 m (PN24) on
the seismic profile. The survey lines of the three profiles are close to Goryomae station of Hankai line and a tumulus

of the Emperor Nintoku (see Fig. 19 for the detailed locations).
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Fig. 23. Map showing the locations of topographic profiles PS03 and PS04 derived from DEMs
(Yoshioka et al., 2013 and Kondo et al., 2015) and the Ohtsugawa seismic profiling line
(Iwata et al., 2011). Retouched after Iwata et al. (2011).
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Fig. 24. Comparison of the topographic profiles PS03 and PS04 derived from DEMs (Yoshioka et
al., 2013 and Kondo et al., 2015) with the seismic profile along the Ohtsugawa line (Iwata
et al., 2011). No east-side-up flexure/fault-like reflection structure is observed in the
corresponding position of flexures /faults with vertical offset of 2.1 m (PS03) and 2.5 m
(PS04) on the seismic profile. The corresponding position is situated on the eastern limb of
the Izumi-Ohtsu-ko (harbor) anticline, dipping monotonously eastwards. See Fig. 23 for
the survey line locations.
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Fig. 25. Map showing the locations of seismic profiling lines of K96-1 and K96-2, and Tajiri observation well
(Kasahara et al., 2005). Geological base map and geologic profile C-D are from Itihara et al. (1986).

61



(00T 7 12 eIRYESEY]) SINSAI KOAINS SUI[[LIP Y} UO PASeq PAYNUPI ST (dur] yo1y) par) dnoisd exesQ

a1} Jo aseq ay ], *9[yoId oy} 0} pappe ST [[9M UONBAIISQO L[] 9y) JO UONLO0] YL (00T /v 12 BIeyERSEY) AUl [-96 JO UOIDIS dwi) PAIRISIA 97 "SI
LR R QY 2N BHE R (S00T <CELE(G)

TS 2~ O gL X RFEZEOH M E -~ (S00T “UEIEZ) HIFEH L E2—14 b 2O 1-963 "X 9T &

‘ON ddd
00¢ 061

vy - 00% 3 00¢€

0007— -

._... ._._.}4‘._..1_. ._?
h et
T .._a:.._......pm.........n J
i’ ..J.....\.HA..L..;, w . "

[ -.H.q.-_..j.a wn

2
R, o<

o el i .
| A i b, \h_,.-mxn.r.....f e oo gy T
.%Waw m .. u... = e ts Ty =¥~ _LI}I_..’- ‘.1(..__-..:A¢l.l L “...-.t‘!.b
'l & Al \ L) LS TRL T e, Lt .
3 -~ Vi e 4B LT s \s...__.-‘.-ﬁ:.f.wu.. x ._4&..“..-_““ iﬂ.ﬂ.n)’.......m_ ‘ ,
./7¢/ He L ...._‘ - 1 K R T AN bt - D g posti o llhn\...h...n... . .,.....__.‘. T My MCE T
[t s A “ TY T P O] g . L™ Li:. _.lt,_.nt‘. .._...Ji - F L 4
Ay OO0 N s e S I o e —0001
e L e ) ghosion S
OOl T Y e Kl LU SE ey oy
& e e e L ) O W S QL T i
- y -4+ e YO —— ] "
& o R i g et

‘.,.ml.l.,wﬁlu- - !‘ut. =

—— : = —005
e T :

Y , s

ann-;
3

e s

| 7 |
00 05z 007

"ON ddD
L T-96) BT O3B 2] (W1 SS- B WOGSHY.

MS H(H 53 = H AN

(SW) L0 ELE)

62



KA LARE O _EBT T 5 K OV D JEDIC 31T 2 Wi 4347 0 Frige st

NW SE
K96- 13045

500

A :uu S
PP G e
B N T h"i‘.".“;:b\! 5"

"”\ - '?im';: .hvz"w
A
L VN
N IOl
[ "l. LY
P v S

2

(SW) L4 EE)

5 PR
Tyt oo ringmy 4 2L g
i

: :

NW SE

-130114 R THNS
K96-1:04% S ég %E E
KIREEE NUEHRER CDP No. MR B
1 {5{ 100 l 15‘30 20‘0 25‘0
BT T ety b o A S S RE I
HERES — 0 S ’1_/“ ¢ WA ’;y;__, “‘\“”,‘m%ﬁ 0

“'j;v 2 3
o g ’ ': - ALY e > #
FR? \‘ __/--r"i _:‘.';:t_‘-_ ‘_';"9?.&4 ~:-‘l" F',.“'.?":::":% TeweN AL T Dy Y,
: s v_—ﬁ" .,,»mw.,‘,»ﬁg_--,mm_; SE BN DHEFEIBDIEE) #Ing
g “'&'-—Mw»'.:m»..‘«:a.m. SN BT SRADEIE s
NPy, SE N DHERIE DB Mﬁmﬁ‘iﬁw"’f’ : (7
I e I < o T o )
. o T o, T T S e -
P R A O A S S oY
- S N o i
RS Ll Ve el >
% s "\l’.lilf' S e TAAT NS oX
N L S T S A
e D S R i ST
: ; ey

) 5 o s
Pt e 3| L T EEE e
At e s e

A, N e T s o
.:_fv:."'?‘t"""" ,'”P':: R o

AN
ATt

(Sw) LB,

: AT
— N N T N e (T
BETT RITEIEE rmatin L Ik i, R
7| | Wy 3y lani
B T e S M
N A My s :
ATy B AL it
Y e ; ";-'»"M".».\
At
R a:c:,_
(s . 2
‘5--":':"‘""»";,.. R Sy
N e
R yt o o, w7,
& S 0 L Y el ; ot At
i PR L o PRI 4 fixd W"'.u'.-,'::{.;., !

\ \
1 50 100

1000 m CDP No.

827 K. K962 JRD~ A 7' L— 3 R EE (1 AFIEDY, 2005) & ABFRIC L D2 ORI ().
Fig. 27. Migrated time section of K96-2 line (top; Kasahara et al., 2005) and its interpretation by the present study (bottom).
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Fig. 28. Top: interpreted depth-converted section of K96-2 line by Kasahara ef al. (2005) with a retouch of the existential
range of flexure /fault by Yoshioka et al. (2013) and Kondo et al. (2015). Bottom: interpreted migrated time
section of K96-2 line by the present study.
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Fig. 29. Temporal (top) and spatial (bottom) distributions of a sedimentary sequence (a sedimentary cycle
formed by the glacio-eustatic sea-level change). [llustrated based upon Arato and Takano (1995),
Sakai et al. (1995) and Vail et al. (1991).
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