A 7 —# T No.8L, SRILA IR IO M - [EITE AR 7E WS

p.41-50, 2020

FRERERBICE TS BEENRAE

Ocean bottom gravity survey in the coastal zone of the Ise Bay area, central Japan

KREEEH Y - B)SHE - BBIEX " - KBk’ - @ F°
OKUMA Shigeo"", MIYAKAWA Ayumu', KOMAZAWA Masao', SUGINO Yoshiki?
and OSHIDA Atsushi®

Abstract: To better understand the shallow subsurface structure of the coastal area of the Ise Bay, an
ocean bottom gravity survey was conducted in July - August 2019. Seventy two measurement points
were arranged offshore between Yokkaichi and Suzuka, Mie Pref., at an interval of 0.25 km from north
to south. These newly measured ocean bottom gravity data were processed with a terrain correction,
assuming a density of 2.3 g/cm® and the first-order residual bouguer gravity profile was created in ad-
dition to a bouguer gravity one. According to the profiles, the bouguer gravity increases steadily to the
south, and the north-south difference amounted to around 35 mGal. Three highs were recognized on the
first-order residual bouguer gravity profile. The southern part of the central one corresponds to the Shi-
roko-Noma Fault and the southern-most one may indicate a shallow basement there. The northern-most
one shows the smallest amplitude and the southern part of the high may correspond to the Suzuka-oki
Fault. However, further examination will be needed as there might have been some problems in the
measurement. Comparing the gravity between new and past data, the latter which were measured a half
century ago and both stations were closely located within 200 m with each other, no obvious differences
were recognized. Therefore the newly observed data were merged with the existing ones to compile a

complete bouguer gravity map.

Keywords: ocean bottom gravity survey, Bouguer anomalies, Ise Bay, Suzuka-oki Spur, Shiroko-oki
Spur, active fault, Suzuka-oki Fault, Shiroko-Noma Fault, Ise Bay Fault
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Fig. 1

Distribution of gravity stations. Shaded terrain relief is superimposed. The 50 m mesh DEM (GSI, 1997) and Bathy-Topography

Digital Data (JODC, 2012) were used. Bathymetric contour interval is 5 m. Blue crosses: Pre-existing gravity stations. Light blue
crosses: Ocean bottom gravity stations and newly land gravity stations. A-B: Ocean bottom gravity survey line. Red solid lines
show offshore active faults after the Mizuno et al. (2009). Circled numbers show active faults (Mizuno et al., 2009) and marine
topography. 1: Ise Bay Fault, 2: Utsumi Fault, 3: Suzuka-oki Fault, 4: Shiroko-Noma Fault, 5: Shiroko-oki Spur, 6: Suzuka-oki

Spur.
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Table 1 Outline of the ocean bottom gravity survey in the Ise Bay area, central Japan.

Survey period

July 27 — August 9, 2019

Survey area

Refer to Fig.1

Survey vessel

Umikaze (N0.295-46435), 19 tons, 17 m (Yamaguchi Marine Co.,
Ltd.)

Station number 72 points

Navigation / Station location | DGPS

recovery

Base ports Shiroko Port, Suzuka, Mie Pref.

Reference absolute gravity station

Tsu GS (TSU, 34°44’04”N, 136°31’12"E, -1.26 m, 979714.99 mGal
(JGSN2016)) (https://sokuseikagis1.gsi.go.jp/top.html)

Survey instruments

At sea

Ocean bottom gravimeter: OBG-2 (Sensor: Scintrex CG-5 with
custom software/hardware (No. 081240453), Canada)

DGPS: Crescent R100, Hemisphere Inc., USA

Navigation System: Navigation Software, Marimex Japan,

Gyro: GyroTrac, KVH Industries, Inc., USA
Echo sounder: PDR-1300, Senbon Denki,
Electronics Co., Ltd.

Pressure sensor: minilPS, Valeport Ltd., UK
CTD (Conductivity Temperature Depth profiler): MIDAS CTD,
Valeport Ltd., UK

On ground
Land gravimeter: Scintrex CG-5 (No. 300900050), Canada

CVS-1410, Koden

Contractor

Kawasaki Geological Engineering Co., Ltd.
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Fig.2  Schematic diagram of the ocean bottom gravity
measurement.

HEL1 MEE AN .
Photo 1 Survey vessel, Umikaze, 19 tons, 17 m
(Yamaguchi Marine Co., Ltd.).

FIT2 g E AR
Photo 2 Ocean bottom gravity measurements.
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Photo 3 Gravity base station at the Shiroko Port.
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Photo 4 First-order gravity station, Tsu GS (the second common
building for government offices in Tsu, Tsu, Mie Pref.).
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Fig. 3
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RET0 77 A

Bouguer anomaly profile in the coastal zone of the Ise Bay area compiled from the newly observed data. Assumed density is 2.3g/
cm®. See the location of the profile in Fig. 1. (a) Topographic cross-section, (b) Bouguer gravity anomaly (blue dot and line) and

its linear trend (red line), (¢) Residual Bouguer gravity anomaly by a subtraction of the linear trend from the Bouguer gravity
anomaly.
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Fig. 4
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Bouguer anomalies of the coastal zone of the Ise Bay area compiled from pre-existing data. Assumed density is 2.3 g/cm®. Con-

tour interval is 1 mGal. See also Fig.1 for the circled numbers.
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Fig.5  Bouguer anomalies of the coastal zone of the Ise Bay area compiled from the pre-existing and newly observed data. Assumed
density is 2.3 g/cm®. Contour interval is 1 mGal. See also Fig.1 for the line A-B and circled numbers.
6. T——EE RN F— - EEFATREHAREME DT — &, [EEEAH
B A (BR), () thBEAZF7 A, KEEZE A
REBEZREZ TR EITo72E 25, 23glem® > 22 [ 1 # J5 (National Geospatial-Intelligence Agency),
LA OB A OB HM CEDRY a4 — AWERKFOREER (Gravity Research Group in South-

IR — R/ D ZE G, BEDOEE DY
Hy7pEs s & L C 2.3 glem® A L7-. :@{Ec”ﬂ?ﬁ‘f# e
KEOS&T—HFERmELT, BEEHNIRICH -7 1
77 ANV OKE (), 7—5— ﬁ%, — RAE "]
HFEEE R 2ER LS IKITRT. £72, BF
DRk L O OB R T — & DB IERR LTz 7 — 47—
B (B4R &, BEFEONAITARH IS FE L
TS EAHAE O S EZ I 2 THER LIz 7 — 7 — R
M (G5 LEER L.

BT =2 IIUTOEBECREEZITo 7. WERE
13559 6,400 km? CTHRAEIC AW =E 0 57— &% O3 7,715
RTHhbH. ShEORETIE, HAEJ) DVD-ROM (M
ERERE T Z—, 2013) 1Tk AR & T

west Japan, 2001), 3L OVE 284 E - HE b o R

Ebi%‘ﬂ%ﬂ%u\f: F72, BB OV CILEIEE 1A
X BTl ORERIE & F— LR CRE S
TW\%.

2019 4P\ Z Efl L7 IR B R AR Rl o>V, 5§
3ELM L CHEICERRS., KT 7741 (5F
3 (@) 2HDE, KEFTIMOBEBRNSEH O

FICHENT TREZB L, ZOmP o 2 G CRIEINE
W N 0 K 2 SR & B - (R AT IE
2y, 2013) ICHRM T D, Fie, S UEE ORISR
BV TIE, & SaiEmWE & 1 —BrREE  Cai,
2000 ; /KEP1E 2y, 2009) WA D, T—F—RE S
77 A0 (FHIM (b)) ZBnWTix, 7—F7—8%



FENEIR IR 31T DV E ) A

2k PHFR L OISR E ) 7 — & O L.
Table 2 Comparison between the gravity values of the previously and newly observed data.
Previously observed data (Chujo and Suda, 1971), Newly observed data (this study) Differences
NST x1 yl Htl { BGAlL NST X2 y2 Ht2 | BGA2 | Dist. Ht BGA
(m) (m) (m) : (mGal) (m) (m) (m) | (mGal) | (m) | (m) | (mGal)
941652368.23 | 3853653.98 | -21.40 | -10.596 | 30;652168.37 | 3853668.79 | -20.93 | -10.554 [200.41 . 0.47 | 0.042
971652287.94 | 3849308.08 { -25.90 | -0.067 | 48i652244.34 | 3849167.94 { -26.07 | 0.126 |146.77 : -0.17 | 0.193
145;652274.59 | 3844593.52 | -30.90 ; 10.170 | 66{652317.45 | 3844669.30 | -30.87 | 10.241| 87.06 ; 0.03{ 0.071

NST: gravity station number, (X, ¥): X and y coordinate values in UTM 53 N, Ht: Height, BGA: Bouguer gravity

anomaly, Dist.: distance.
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