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Structure of trench slope basins in shallow marine area off Pacific coast of the
southern part of Boso peninsula, Japan: Result of high-resolution shallow marine
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Abstract: We performed two high-resolution seismic surveys in shallow marine area off Pacific coast of
the southern part of Boso peninsula, Japan in 2005 and 2007, to investigate distribution and structure of
trench slope basins and to clarify their structural connection to onshore Plio-Pleistocene trench slope
sediments. As a result, we discovered three slope basins named slope basin A, B and C, off Wadaura,
Chikura, and Kamogawa, respectively. Northern boundary of slope basin A is a west-east trending fault
which can be traced landward to onshore Ishido fault. Slope basin fills can be correlated with onshore
trench slope sediment of Pleistocene Upper Toyofusa Group or younger sediments based on P-wave
velocity stratigraphy established from onshore seismic and well data. From the interpretation results of
present study and seismic survey off Tokyo bay coast, we produced geologic map in and around the
southern part of Boso Peninsula, showing widespread distribution of offshore slope basin fills equivalent
with or younger than onshore Chikura and Toyofusa Group. Sediment thickness distributions of slope
basin A, B and C show north-south trending trends. These results suggest that the formations of trench
slope basins off Pacific coast are controlled by north-south trending crustal movement which is
remarkable in seismic section of 2005 survey as seabed warping structure. This north-south trending
warping structure is considered as a new mechanism of short wavelength crustal movement affected on
overriding plate in subduction zone.
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Table 1. Data acquisition parameter of Bo2005 and Bo2007 surveys.

Survey Name Bo2005 Bo2007
h _ ca. 71km
Lengt oa. 40km :See below in detail
Source
Source type GI Gun Water Gun
Volume Volume: 15 cu. in.

Gun Specifications

Generater: 60 cu. in.

Injector: 70 cu. in.

Pressure:1911psi (130atm)

Gun Depth Sm 2m
Shots/SP 1 1
Shot interval 12.5m 5m
14180
5
No. of S:hOtS 31705 2 See below in detail
Receiver
Group interval 12.5m 2.5m
Cable Depth 4=7Tm Tm
Recording system Strata View RX®' Strata View RX®"

Sampling rate 1msec 0.25msec
Recording length dsec 0.5sec
No. of Cllannels 48ch. 12¢ch.

CMP interval 12.5m 5m
Total CMP 3220 14180

¥ See below in detail

TProduct of Geometrics Inc.

Units: cu. in.=cubic per inch/psi—pound-force per square inch

2B02007 Series

Line Name Length Total shots Total CMP
Bo2007-1-1 11.55km 2310 2310
B02007-1-2 24.05km 4810 4810
80200?—2—1 5.95km 1110 1110
B02007-2-2 6.05km 1210 1210
B02007-2-3 9.05km 1820 1820
Bo2007-2-4 7.05km 1410 1410
Bo2007-2-5 7.55km 1510 1510
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*
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Fig. 1. Simplified geologic map of the southern part of the Boso Peninsula, compiled from Nakao ef al. (1986), Kotake
(1988), Saito (1992), Kotake et al. (1995) and Suzuki et al. (1995). Bathymetric map is after Japan Coast Guard
(1994). Bold lines on bathymetry map show seismic survey lines. Shot point numbers are indicated along the
B02005 and B02007, and CMP numbers are along Boso2008 lines. End point of Bo2007-1-1 (SP2310) and
starting point of Bo2007-1-2 (SP10) are indicated by black arrows in the vicinity of overlap of both seismic
lines. For details refer to the text. Mn: Mineoka Zone constituents, Ht: Hota Group, Mr (FB): Miura Group
(Forearc Basin fill), Mr (SF): Miura Group (Trench Slope Basin Fill), Mr (AC): Miura Group (Accretionary
Complex), Ch: Chikura Group, Ty I: Toyofusa Group (lower), Ty u: Toyofusa Group (upper), F.: Fault.
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SG : WElkEE, NK : #RF7fE, Takigawa C. M. : HEJIEESEE, f: WilE.

Fig. 2. Plio-Pleistocene stratigraphic chart of Southern part of Boso Peninsula, modified after Kotake ez al. (1995) and
P-wave velocities of Furuya et al. (2009). Distributions of formations of Chikura Group and some part of Toyofusa
Group are different in the north and south of Uda fault. Changes of P-wave interval velocities are recognized at
unconformities of bases of Toyofusa Group (upper:Ty_u), Toyofusa Group (lower:Ty 1) and Chikura Group,
respectively. G.:Group, F.:Formation, MIO.:Miocene, M.G.:Miura Group, HD: Hedate Formation, SG: Sagashi
Formation, NK: Nekata Formation, Takigawa C. M.:Takigawa Conglomerate Member, f: fault.
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Fig. 3. Detailed geologic map around distribution area of Toyofusa Group compiled from Kotake (1988) and Saito (1992).
CMP numbers are along Boso2008 lines.
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|
v CMP Sorting
Seafloor Multiple Suppression ¢
v v
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DMO Correction | DMO Velocity Analysis *
v ‘I"( NMO Correction
[ Outer Mute | *
| Stack | [ Stack |
L | FD Migration |

Time Variant Filter

[ Depth Conversion |

| FD Migration |

[ Depth Conversion |

FA4K., F—HWE7r— (a) Bo2005. (b) Bo2007. B02007 ¢ NMO #iiEiE Bo2005 DAL fAHI TD
WEFRENT 7> S 15 D T AR 72 B A WS & H V.

Fig. 4. Data processing sequence of Bo2005(a) and Bo2007(b). Averaged stacking velocity of intersection points
with Bo2005 were utilized for NMO velocities of Bo2007.
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Fig. 5. Migrated seismic section of Bo2005. Seismic lines Bo2007-2-1 to Bo2007-2-5 are indicated at the intersection
points with Seismic line Bo2005. Black rectangular corresponds to Fig.8. (b) Migrated depth section of (a).
V:H=5:1.
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Fig. 6. Detailed Seismic section of Bo2007-2-4 across Slope Basin A in northwest-southeast direction (a) and its result of horizon and
fault interpretation (b). Seabed multiple event is indicated in (a) and (b) as “Seabed multiple”. (a) Stacked section of Bo2007-2-
4. Open arrows in the section indicate northwest terminations of internal reflectors of Slope Basin A. Dominant termination
patterns are shown in red and blue arrows. (b) Horizons of Al to A5 are shown in black lines. Interpretation of each horizon is
based on the termination pattern of seismic reflectors and characteristics of seismic facies. Seismic units of UnitA-1 to UnitA-5
are also shown in the section. Northern boundary fault of Slope Basin A is interpreted as black line. For details refer to the text.
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Fig. 7. Detailed Seismic section of Bo2007-2-2 across Slope Basin B in northwest-southeast direction(a) and its
result of horizon and fault interpretation(b). Seabed multiple event is indicated in (a) and (b) as “Seabed
multiple”. (a) Stacked section of Bo2007-2-2. Dominant termination patterns are shown in red and blue
arrows. See legend in Fig. 6. (b) Horizons of B1 to B5 are shown in black lines. Interpretation of each
horizon is based on the termination pattern of seismic reflectors and characteristics of seismic facies.
Seismic units of UnitB-1 to UnitB-5 are also shown in the section. For details refer to the text.
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Fig. 8. Detailed Seismic section of Bo2005 across Slope Basin A and Slope Basin B in southwest-northeast direction. Seabed multiple
event is indicated lower figures in (a) and (b) as “Seabed multiple”. (a) Detailed seismic section of Slope Basin A (upper) and its
result of key horizon and fault interpretation (lower). Open arrows in the upper section indicate northeast terminations of internal
reflectors of Slope Basin A. Dominant termination patterns are shown in red and blue arrows. See legend in Fig.6. Key horizon
interpretation Al to AS from intersecting point with Bo2007-2-4 and location of northern boundary fault of Slope Basin A are
indicated in the lower figure as red lines and a black line, respectively. (b) Detailed seismic section of Slope Basin B (upper) and
its result of key horizon and fault interpretation (lower). Dominant termination patterns are shown in red and blue arrows in the
upper figure. See legend in Fig. 6. Key horizon interpretation B1 to B5 from intersecting point with Bo2007-2-2 and normal faults
cutting base of Slope Basin B(B1 horizon) are indicated in the lower figure as red lines and black lines, respectively. For details
refer to the text.
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Fig. 9. Detailed Seismic section of Bo2007-1-2 across Slope Basin A and Slope Basin B in southwest-northeast direction. Seabed multiple
event is indicated lower figures in (a) and (b) as “Seabed multiple”. (a) Detailed seismic section of Slope Basin A (upper) and its
result of horizon and fault interpretation (lower). Black arrows in the upper section indicate northeast terminations of internal
reflectors of Slope Basin A. Dominant termination patterns are shown in red and blue arrows. See legend in Fig.6. Horizon
interpretation A1, A2 and A5 estimated based on the definition of termination pattern in Bo2005 and location of northern boundary
fault of Slope Basin A are indicated in the lower figure as red lines and black line, respectively. (b) Detailed seismic section of Slope
Basin B (upper) and its result of horizon and fault interpretation (lower). Dominant termination patterns are shown in red and blue
arrows in the upper figure. See legend in Fig.6. Horizon interpretation B1, B2 and B5 estimated based on the definition of
termination pattern in Bo2005 are indicated in the lower figure as red lines. For details refer to the text.
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Fig. 12. Interval velocity of slope basin A (a) and slope basin B (b) and deeper part of them. Black lines indicate the bases of
slope basin fill. Numbers in figures are P-wave interval velocities (m/sec) derived from Dix conversion of DMO
velocity from velocity analysis in Bo2005 seismic data processing. Velocity analysis points near top and bottom of
slope basin fills are indicated by black diamonds and other velocity analysis points are by white diamonds.
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