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Subduction zone 3-D seismic surveys

= Barbados Ridge (1992)
= Nankai Trough (1999)
s Hydrate Ridge @40]0]0)




Nankai Trough large-thrust-slice zone

Distance from deformation front (km)




Barbados Ridge

1992

R/V Ewing

Short offset (<853 m) single streamer

52 channels 5, 1¢ ?%/%;i%.wpega

103, 25-km-long lines @ 50 m spacing
Total coverage 5 x 25 km

Data volume: prestack 45 Gbytes,
poststack 3.5 Gbytes
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Barbados Ridge Decollement
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Nankai Trough
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240 channels, 25 m
groups

81, 80-km-long lines,
100 m spacing
Coverage 8 x 80 km

Prestack: ~500 Gbytes, | ¢ /1 -
Poststack 8 Gbytes If& NN
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Wh e re d Id We g O 3D Seismic Processing Flow Chart
wrong?

Field
Seismic
Data
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Potential problems?

Navigation (raw data, streamer models,
assignment)

Bin size (25 x 50, 12.5 x 25: fold vs. spacing)
Extended binning (filling vs. smearing)

Sorting

Velocities (smooth vs. detailed, stacking vs.
migration)

Acquisition parameters

(weather, source/receiver depth, source
configuration, infill, aperture, line spacing, etc.)




Potential problems?

Navigation (raw data, streamer models,
assignment)

Bin size (25 x 50, 12.5 x 25: fold vs. spacing)
Extended binning (filling vs. smearing)

Sorting

Velocities (smooth vs. detailed, stacking vs.
migration)

Acquisition parameters

(weather, source/receiver depth, source
configuration, , etc.)
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Crossline 950

2-D Poststack M

Crossline 950
-D Poststack Migration
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Pre-EXTBIN Fold Map (25 x 25)
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Figure 1. Fold map without bin extension. Bin size is 25 m by 50 m



Crossline 950

ine 950

Crossl

igration

-D Poststack Mi

3
with prestack

igration

D Poststack Mi

3

n

terpolat

N

o

/////_ g .E@.

';/ -3
.: I : M.w". ;V\.\ 3
. ,__. G .. ..,
‘.: A_ : %.._. |

il o7 ol _
/) E‘z J //

:::
© N
(s) awi] |aAel] Aepp-Oom |

. ,. .F; W

...

e_,..“,




Lesson # 1

Infill

-
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Crossline 4367

Top of Ocean Crust
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Line 270
Prestack Kirchhoff time migration
Very narrow aperture : 2,500 m inline, 500 m crossline
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Two-Way Travel Time (s)
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8.0
migtest 3.2



Line 270
Prestack Kirchhoff time migration
Narrow aperture : 12,500 m inline, 1,000 m crossline

o
o

Two-Way Travel Time (s)
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8.0
migtest 2.2
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Lesson # 2

Aperture

-




Line 270
Prestack Kirchhoff time migration
Narrow aperture : 12,500 m inline, 1,000 m crossline

o
o

Two-Way Travel Time (s)
~
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8.0
migtest 2.2



Line 270
Prestack Kirchhoff time migration
Moderate aperture : 12,500 m inline, 2,500 m crossline
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Line 270
Prestack Kirchhoff time migration
Appropriate aperture : 12,500 m inline, 4500 m crossline

o
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~
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migtest 2



Two-Way Travel Time (s)
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Line 270
Prestack Kirchhoff time migration
Narrow aperture : 6250 m inline, 500 m crossline




Dip = 7 degrees

Ailiasing
> 30 Hz @ 100m
> 15 Hz @ 200m

/

Two-Way Travel Time (s)
~

3-D Poststack Migration
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Ailiasing
>54 Hz @ 100m
> 27 Hz @ 200m
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Lesson # 3
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Prestack Time Migration
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3-D Structure of the Imbricate Thrust Zone

North Protothrust

Frontal Thrust

o Xling
-~ 800

Frontal Thrust

Protothrust —

Deform |
Front

Gulick et al. 2004




Cross section and map view of the
Nankai Trough decollement
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Hydrate Ridge (high-resolution)

« 2000

 R/V Thompson (Lamont
high-res system)

« Short offset (< 600 m),
single streamer

« 2—Glguns

« 81, 11-km-long lines @
50 m spacing

« Coverage: 4 x 11 km

* Prestack: 61 Gbytes,
Poststack 1.8 Gbytes
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Hydrate Ridge 3-D Survey Bin Fold Map

.l — = " —— ; ”-‘ ;_:_r#

i = - - -
- e TR I'P* *“ 'l-l 1. — e ] 1 M S Ml i e S
= b w [} -'“'- T T whi

N .. A S e — - —— — - L BN . q
mﬁ?ﬂwm*rzr“"*'—.m e am

— = e AT AP ™ T TN o =~ NI —H W T NLLY,

T — ——  e—— Ll YU N N S—

; T — - - . mromER mIE—————— e "

Ly - .
STy - e H T e T

¢S
7 - e P = TTRVE ™

4 - p— 1 | E—

0 1 10 20 30 40 50 60 70 80 90 100400
FOLD




295
270

Two-way travel time (s) gy

A N 0
- - - :
Ll L L L L (&]
S
o oy
i ol
i R
— ]
% |
£ m 1
o |
0 ] |
N =S 83} ,
-
33 |
N 1
O

262
266

ouw.
™M ©
N
ow.
™M ©
R
o wn._
] 8
Q&
ee
3@
[l
-
-
»w
£5 T T
R 1o) 1o)
290 N ~
0 g N ™
N



Lesson # 4
(High Resolution)

Statics

¢



3-D perspective view of South Hydrate Ridge

Southern Hydrate
Ridge Summit

Horizon A
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Active: Block] . _

HR3D poststack mig brick
Active Hor. Picks: séafloor_10m




Summary

Achievements
- Improved images of complex structures
- Maps of structures and rock properties

Lessons
- Infill

- Aperture
- Alliasing
- Statics



Proper 3-D imaging of a single line of
the Muroto transect

Ewing (single streamer) . | BB

80x8km @ 100 m 2 months
+ infill 2.5 months
+ aperture b

(80 x 16 km @ 100 m) 5 months

3220 g

+ aliasing Wiy
80x 16 km @ 50 m 10 months = o0 Ml R

Langseth (4 streamers)

[ 4(?) = 2.5 months



