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TECTONIC LANDFORM SURVEYS IN THE
NORTHWESTERN AREA OF SAGAMI BAYY

Katsuhiro Kusunoki*, Shin’ichi Kikuchi*, Shoichi Kokuta*, Kunikazu Fukae**
Abstract

In the past, earthquakes registering a magnitude of about 7 on the Meteorological Agency Scale have
occurred repeatedly in the Odawara area. The earthquakes have often caused injury and damage to
property. The next earthquake will do likewise. The repeating cycle of earthquakes is considered to
be about 70 years and it’s feared that the next earthquake will occur within the next 10,

The purpose of this survey and study is to contribute to the earthquake prediction program. The
Hydrographic Department of Japan performed three kinds of investigation in the sea area. First, we
surveyed the ocean-floor topography using the narrow-multi beam swath survey system for shallow
seas (HydrochartIl). Second, we got further detailed topographic data with a side-scan sonar. Third,
we observed the bottom geology with a ROV (Remotely Operated Vehicle). Thus we have narrowed
the survey area down.

The survey areas given priority were the seaward extention of the Kozu-Matsuda Fault Line, and the
area near Manazuru Knoll. The Kozu-Matsuda Fault is believed by most seismologists and geologists
to be one of the most active and serious faults. Around Manazuru Knoll, it is suspected that there is
Nishi-Sagami Dislocation from south to north, which provokes earthqukes registering a magnitude of
about 7.

After these investigations, the following two results were obtained :

1. The movement of the crust is still active around the seaward extention of the Kozu-Matsuda Fault
Line.
2. The crust around the Manazuru Knoll is bent downwards having a north-south axis. It may be

caused by the subduction at the Nishi-Sagami Dislocation.

1. @Lwsic
ANRBEAHECRHTVERBI T/ =F 2~ FTROBBEIREL TR v Z Bl (B,
1977) o ZOREIED» L ROMWEL TR T 5 EMIOFRICHET LI EICL 5. ZOREN T ALY —EEI

t Received 7th January 1991
* EFER Coastal Surveys and Cartography Division
* ok ETERHE FREARKEE  Hydro. Dept. 2th RM.S.Hgs.

Report of Hydrographic Researches Vol. 27 1991



114 K. KUSUNOKI, S. KIKUCHI, S. KOKUTA, K. FUKAE

FRUIERE LD TRV, FEOTFHE 2 s TR L CRBECES GECERTHY), Lord
HANEELB@ T LT 2BAT2 2, ABIC LEFINIC L BERLWEFTRENS, 220, 1E
ERRICTHL, WELBMNIRVIESD S 201, WHR CEED T ORI L BERE L T 5 2 & hd
ntws
0L AL ERE ST, BRI OREREFEERIC LY, [ =F 2 — F 7 RONBERED
SUCBI SR % 1 MIH1987E (BHI62EE) A 5 1989FE (FRITFE) oo TEME Nz,
AREEEI Z ORFRRFERRIC L ) i LRET KB TT > 2 BEWRE L O LOTH b,

2. B

FEEBMEE 74 VY7L — P 2—9 L 77— O T RGARAL TV — FERHIC L - TH
D, 74 V7L —FDLERCESLFTFEN2—F T 7L —MHRLTWE, 12713 vH=/
FEBRELAELEARZIEART L — PO LICH D L0BMH ), ZOBAIELWETE, FEEEME
BV — P ZEBEEHEV ) IR L2, 3 LICEAEPLIIREETL— P EHREEP LLARAA TV S,
2Ok RBEEEDDIZ 7V — P EBRICAYMATEY, ZOMBDT 7 b= 7 AORERERIZLT
Wb, 2L I LEMLT 7 =7 2R FOEET, BT ALY -0/ 2 WHEDO TN HEORE L
BT 200, FICBIBRZE 0 EELMBE S 5,

MEBLER TR/ =F2— F THRONBUENRECEHEL Tw2EE2 b NMBN 12 LT,
BATLAROKRE LEME CHLEMFE - RAKBI LS n 5, BFRAME (19234) O, 2o
B O A~OERTOAFEMIZH 2 HBH I -2 EZ LN Twd, 20 ) —20WHEEL LT, #
EOWEDEOWNERES) L HEONE 2 &, MEEERIC EEEENHE LIPS S H B AARE R E
Loodb kv i@ird s (AlEa, 1988 ; AfED, 1988). Zdfic LU, Z DWIEHIERIZ IR TOEE
HOMBEIZEEG L Twd w2 EThH B,

ZZTHFTCE, »7=F2—FTHONERECEEL T2 WEENSH 5 L5 2 >OMENEL T,
JEMICE VRBECBEBMPAEFEML 2. C0FERENTNOMBORELZHL P IZTEZ L0 L Y
TSRS NSO HEEIE 2L, 3517V — M EBOREYE, WERED A A =X L2 BHT 20
DERERZRIFET L, Lot/ =2Fa—FTHROABMENTMIIES T2 L2HMELRZLOTSH
%,

3. AEEE

FEMHIE LROE) TH b

F9, EEIIEEELERSECRER o —~ L FE— A BERIC L ABEIERNEAE LT 72,
2HEBIRYA FRAX x> VF—I2 L AMHTEAE 2T - 20%, ZOBEMRIT 14 HICER L 2B EmFEE
FPHECLCIHEEEREAN., Thbb, MHEEERT, EBWEEHSR NEFZEFHTH D,
AEEBEEFRICIZEFE - REEEOERA~DEREYH 5, EFE - BAEEIZEARTLEEDER
Bchn, NWERGN=F 12— F THROMBEEFZ OB CREL T HREEL 5. ZOBITHAE
LMIBAEE L T, ZoErRonsri Litv, 4, EBIEEEFFOEBELOFEI
BT CRfGa, 1988 GfEb, 1988) »%fi- Twa & FHIS N 2B Ch 2, HBERNIIZIE
HBESER Y, TOHEL2LBLVWERICEINVEEIBHL TV EBbRb, Ld-T, { LIEHEE

Report of Hydrvographic Researches Vol. 27 1991



TECTONIC LANDFORM SURVEYS IN THE 115
NORTHWESTERN AREA OF SAGAMI BAY

]

0 10km
—
N R N
\4/?1
N
N N

Ve
N
N
a2
NN J
N
N
SOOMNNOOMNONNNN

N

N

N

N
N
e

TEITION

NS

m o000 BHAFT—wFE— ARITERIC & 5 EER

O] e 94 k2% v vy = & s NS

oy« s o0 ROV IZ & D PEGIR

Figure 1. Index map of the areas surveyed with the
narrow multi-beam swath survey system
for shallw seas, the side-scan sonar, and
the ROV in the north-east Sagami Bay.
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Figure 2. The conception of the survey using the narrow-multi beam swath survey system for shallow
seas (Hydrochart II) .

MALDBEIZIZ P 74 ARV S — 2z, RBIEZHEEOREUNT TEEXZEN EBRERENE
BHIT&EICEEL, RBAZBRELLANERELIROBYI THS, P IM4 AR F—IIBEIMTMHER A
EY RNV DE, LrL, SEOBEETRHRZ 2 »FNCLeBEBL Ao 2dHis, 1B LOEHEN
BERKFARENTHICL ) BE - RICEETRE L), MEOREFTELL{ b I LPMErH 72,

Table 1, The positions of the slave stations of Trisponder Position Fixing System.

e B A & & : 3 & & B3
RIS R AT 34 47 38.88” N 139° 22" 31.28” E 116.3m

KAEIUN T TEBRZERT 35° 14" 47.54” N 1390 37 51.24" E 243.0m
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Table 2, The principal systems used for the survey in the second year.
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Photo. 1. The external appearance of the ROV
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Table 3. The principal particulars of the ROV.
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Figure 3. The detailed topography in the north-east Sagami Bay derived from the survey data of the

narrow-multi beam swath survey system (Hydrochat II) . The scale of the existent charts
is 1/50,000.
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Figure 4a. The picture of the topography in the south-east of Odawara obtained from the survey data
of the side-scan sonar after some processing with computer. The overprinted contour is the
topography derived from the data of the narrow-multi beam swath survey system.
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Figure 4b. The picture ef the topography in the south-east of
the headland of Manazuru.

oot




RS TR AR E R
. B4 h FAMILOKENN0SS N13515 E) - } I l ,*—i-; i‘ﬁ' i jj'

FAfI63F B 48 LRk SN B

3

.
.q:
&
. 7 % ) : 455 % z

=
: "
. A
\">

4

—

232 203500

N\
3
9}
3N
3%
- "“’-\!
£
33
>
5>
¥

%
\ E s ,
z 0 2km
=, —

2 | : Figure 5a. The interpretation map of Figure 4a.
B 3 ; _ } b fi. § 4 + The lines and markers in Sagami Trough indicate
: (s h i (L SN 1 ! the traces of the traces of the debris flow or the
g g / sk i turbidity current. The other lines around Oiso Spur
/ and Oiso Canyon indicate cliffs.

100

oot

1000m

wooo!

AT

@ \ 0 2km

b

Figure 5b. The interpretation map of Figure 4b.

In the south-west of Manazuru Knoll,
there are the small faults going side

Figure 5c. The interpretation map of Figure
4c. We can see the lava flows at

the north of the center of the
\ by side and a fan. picture and the mounds array at
i 1 ‘\ ! the north-east part of the picture.
W, Ig: RO 20 T\ Nt i TR ' The cliffs in the southern part of
o T " diaas nd 1 the picture are considered to be
3 = BHEE3 11 3 LR AN
FEINFANRANLLOTELG, MACHL T
MAREOR2 Nt FHERRT 2L,
Figure 4c.

tectonic ones.
The picture of the topography in the east of Kawana.
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Figure 6. Track chart of the ROV along the south side wall of Atami Canyon. The circled numbers
indicate the places where the samples were gathered. The informations about samples are
shown in table 4.
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Table 4. The positions where the samples were gathered with the ROV in Atami Canyon and other
informations about samples.
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@ |12/10 11:17 | 35°06'20.9”N | 139°13'35.4”E | 914m | LR EHESE | &K, BER
@ [12/10 11:19|35°06'15.8”N | 139°13’38.0”E | 900m | LK AHASE | >V MERNOEE, HiE
@ [12/10 14:32 | 35°06'27.4”N | 139°14°06.5”E | 929m | {MATEEK & F&IH
@ |12/11 08:39 | 35°06°40.0”N | 139°14’38.3”E | 976m | #ltifdE FEIH
® |12/11 09:51 | 35°06'37.7"N | 139°14’30.8”E | 993m | > )L } % FZH
® |12/11 10:54 | 35°06'30.4”N | 139°14’18.1”E | 967m | fikifid e H, FREEN S
@ |12/11 11:51 | 35°06°07.7”N | 139°13'42.0”E | 868m | &EJK'EWE FRIH
S Rﬁ AMIL BAY :
35 86 36.6
D-NO.3
Photo. 2. The south wall of Atami Canyon obserbed with the video camera of the
ROV.
6. & &

L MR L 2 IR, RO A F A% v >V F—0F—2 (FUEHE) b WiBATEET 2 &
AR 1L 2387 8 7 ISR,

¥, AEREEES SR T 5, WENERZ B CLFUERR A T, ARIBES X im0
B b 5 CIBRHE & DRICESED D B = E 05 B, = DB ENFE A EBTE A b ¢ SUEICES > T\ b,
KR I BIE L BEOGC BERARTH S LEL LN, ZOMOAEY BRI L > CEIH- T D
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Figure 7. The distribution map of the faults. The solid and
broken lines with markers indicate certain and prob-
able faults respectively.
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NEEH TP TREREEMR A 5, R BEEOER £ F ORI 8 A7 ko i<,
HEEROW, RN FAPFRLNE, ZRLEBTALOS I DENICL VR E#2 4
NoH, ZHOWHEFERTHHENBEORBFEH CH S L v 2k &, FEHBBREIBEL ST Ih0
WBE D & BRHTRALY, EHEESHECEU O CHBIEIRLN L »r 72, L, KllEBEGOEN
WS FHETD 2 DR TE,
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NORTHWESTERN AREA OF SAGAMI BAY

Wi 5 EAEEN RO FES FTHEN-EBERTHOEBEBELOBBTII VA FAX»> YV F—D
T2 LRI S a0 2, PREOBMBEI/INIELTEITL 2EELOMBIR L N,
F 72 ROVORETREEEN EBEBEENT 2 WEOESHICET ) 124, ERDKE X I2EY
HRLN, EEBEMNOFIRERHIE 72, ZILLDFERY L I OWEROFEES X L TIMEESH TII L
(, RELDO T —Er 7 HEIN D, INHPEHEEENEE Rl T2 TeEL b 5,

E i

4R FRAETILHE FREOKEBEE AR [RE] OMEUTHREROS 2 CHB I THE BH 2L ET,
FOA ARy S —OMROBREEEICEL Tid, NT TEHAEZEE;ICHEREMBIEREFHINH 212
IHAETEE, LbBHLEBRL ETET.
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