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Subbottom structures of Offshore Hatsushima
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Subbottom structures of Offshore Hatsushima in the western Sagami Bay

Ayanori Misawa'", Masataka Kinoshita?, Mikiya Yamashita®, Keizo Sayanagi®, and Yoshifumi Misawa*

Offshore of the Hatsushima area, western Sagami Bay, are distributed along the submarine escarpment of eastern rim. Many
geological, geophysical, and biological studies have been conducted at this cold seep still present. In May 2005 and January 2006,
seismic reflection surveys were carried out in the Sagami Bay by R/V Kaiyo of JAMSTEC. In this paper, we identified the submarine
structure of offshore Hatsushima around the chemosynthetic biocommunity area obtained by seismic survey results. These surveys
provided very clear seismic images down to 1.5 seconds beneath the seafloor in two-way travel time. We identified three sedimentary
units compared with the Ashigara Group and acoustic basement as the Shirahama Group (~2 Ma) that is commonly absorbed in
seismic images of the western Sagami Trough. We identified two reflectors of reverse polarity indicating fluid and/or gas existence of
Horizons A and B in the trough-fill sediment layer. Deformed structures due to uplift of Izu Peninsula side are identified in trough-fill
sediment layer zone near the submarine escarpment. These structures suggest the existence of concealed fault system or magma
intrusion in the deep part of basement layer. In addition, wipe-out structures are recognized in the trough-fill sediment layer. These
wipe-out structures are also related to the reflector of reverse polarity (Horizon A) in the trough-fill sediment layer, it was concluded
that these structures were the fluid and/or gas based diapirs. The results of this study clarified the relationship between the geologic
structures, the fluid and/or gas based diapirs and the high heat flow value area.
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Fig. 1. A bathymetric map with SCS survey lines offshore Hatsushima in the western Sagami Bay (Black line: using GI gun, Red line: using GI and

Cluster guns, blue line: SCS and MCS surveys line, Black bold line: profiles using in this paper).
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Fig. 2. A seismic profile of Line U in the WNW-ESE direction (time migrated section, using GI gun): This profile shows a typical example of the trough-

fill sediment layers and an escarpment structure offshore Hatsushima in the Sagami Trough. Location of seismic profile is shown in Fig.1.

B2, RSO T 7 FesE iR & & PP — SRR RS A8 2 AR U O SURIT (v A 7L — 3 3 YT & M, BRI GLA Y

ZfiH).

JAMSTEC Rep. Res. Dev., Volume 13, September 2011, 1-15 5



W) I D e AT 3

Subbottom structures of Offshore Hatsushima

¥ & L7z SCSHEATAL ROWIH THET L7z, £ DFER,
C OHERRIB IS O ATIERE, O TI O PUHBRAZ, S

O, B & OHEREE O S 2L B O 5 3 8
12X L, EA47745 Unit 1, Unit2, Unit 3 & LC (Fig. 3b),
ZNH DO TAACEIR L7208 ) S 2R O 554 H30 5

72 (Table 1) . Unit 11d, FIEHER TR\ IRIE 2 575 H e

B 7 BB O ) L SN D A CHEO S, wko4
BoORBEZRT. Unit 21, KHEREHLEEL, KO
TEEDE VB THE O 5, KD ORBELX R,
Unit 31%, Unit FERICEFEOI S, 58 ST AR 5HY
IS 2 EEMNICERZE TR 6N, &K03F
DOREEZ/RT. 512, Unit2 &3DOMICILERTEICE A

Zl g Z2 2,445
(a) Seafloor L@ 1859 f—~J -
Line U
WNW Shot number © ’ e b ESE
1620 1520 lor | |- 1420
: L @ s P 2525
. v - - 1.6
Horizon B e 1
3 198 i 2565
. 3 2

Two-way Travel Time in Seconds

332
(b)
Line U
WNW Shot number ESE
1520 1420

Horizon B

Two-way Travel Time in Seconds

Wipe-out structure

Unit 1

Unit 2

Unit 3

Acoustic
Basement

Fig. 3. (a) A close—up the seismic image of line U showing sedimentary layer an

d (b) its interpretation. (time migrated section, using GI gun source)

Green area: Unit 1, Blue area: Unit 2, Yellow area: Unit 3, Blue line: reflector of reverse polarity. Boxes show reflected wave forms: (Z1) is a seafloor and

reflector B. and (Z2) is reflector A. Both reflectors show the negative polarities.
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Fig. 4. (a) Seismic profile of Line Nc in the WNW-ESE direction on the chemosynthetic biocommunity (time migrated section, using Cluster gun), and
(b) its interpretation: This profile shows a structure beneath the cold seep area offshore Hatsushima. Location of this profile is shown in Fig.1.

B4, (a) MO AR RS B 2 VYUY — SRE T 0@ 2 BOH I GRIENG) & (b) B (v A 7L — 3 3 Yl =, 52
L7 A8 = %)

Table 1. Characteristics of sedimentary unit in the trough-fill sediment layer offshore Hatsushima.

F£1. b7 7RBHEREEO STy F ORFEL

Unit | Reflection pattern [Reflector continuity|Reflection intensity] Thickness (sec.) Unit feature
Unit 1 parallel (Even) good strong 0.4 alternate layer
Unit 2 parallel (Even) intermittent weak 0.6 stratified structure
Unit 3 parallel (Even) intermittent strong (partially) 0.3 stratified structure

JAMSTEC Rep. Res. Dev., Volume 13, September 2011, 1-15 7
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Fig. 5. (a) A close-up seismic image of Line 09 showing wipe-out structure and (b) its interpretation. (time migrated section, using GI gun)
Green area: Unit 1, Blue area: Unit 2, Yellow area: Unit 3, Blue line: reflector of reverse polarity.
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Fig. 6. A bathymetric map with distributions of the wipe-out structure (orange lines), concave and convex position of acoustic basement (black broken
line) , distribution of the deformation area in the sediment layer (red broken line and orange patch zone) and distribution of Horizon B (blue patch zone)

(modified after Kinoshita et al., 1991). Heat flow values are shown by symbols (star, circle, square and triangle) with numbers. Unit of heat flow is mW/m>.
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