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Data acquisition and processing of two-ship multi-channd seismic reflection
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From August to September 2002, a marine seismic survey was conducted to image deep structures of seismogenic zone in the
Nankai Trough by Japan Marine Science and Technology Center. In additon to conventional refraction and reflection data, a two-ship
multi-channel seismic reflection data was observed by the common offset profiling (COP) manner in the survey. Resulting maximum
source-receiver offset distance reaches 20 km long, which enables us to analyze stacking velocities with higher accuracy than the
conventional one. Furthermore, imaging quality is aso improved for some deep structures. We report here on both data acquisition
and processing results of the two-ship survey.
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Fig. 1 Location map of seismic survey linesin the KR02-11/KY02-09 cruise. Red lines are two-ship
seismic survey lines. Grey lines are conventional MCS survey lines using R/V KAIREI. The
number on red lines show the CMP number, and 1000 CMP is equal to 12.5km.
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Fig.2 Theinfluence of the streamer cable due to an ocean current. This image is comparison between a
two-ship seismic survey and a seismic survey using very long streamer cable. A blue square is the
receiving vessel. A black solid line shows a streamer cable distribution. A black dotted lineis a
survey line (a stacking line). Red arrows are the size of the feathering. A light blue arrow is an
ocean current. The feathering angle of a two-ship seismic survey is smaller than a seismic survey
using very long streamer cable, when the condition of an ocean current is same in both surveys.
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Fig. 3 A picture of R/V KAIREI's radar during the two-ship

survey. The center of a circle is a position of R/V
KAIREI. More than 40 running ships can be recog-
nized within a 24 mile radius from KAIREI.
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Fig.4 Image about data acquisition of line COP1. Top in this figure
is NNW, and bottom is SSE. Blue squares are R/V KAIREI.
Red squares are R/V KAIYO. A black solid line is a streamer
cable. White cylinders are air guns. Yellow arrows show the
directions of ship movemant.

HfgcoP2A <= (- =
eirsm & >

HAl#RCOP2B

AlgcoP2c <= S 12km
4.
<

A#RCOP2D <= -:i‘ 16km
&

HBIFRS6 0~4km

< >
16~20km

- P [Duhun](E) el d DGR DERE (ER)
4—P F-2MEBEINB A7ty N(EREFIRADER)
DEE (RHR)

5 HRCOP2D 7 —5 B OB &K, O 1M E, £
FIARIEHAZ IR T H WA [ A Vit ], FRapd
[PnEH ], BOFERIIAN) =<7 =T, H e HEIE L7
7, WA RENEHELT T %2 7R

Fig. 5 Image about data acquisition of line COP2. Left in thisfigure

is WSW, and right is ENE. Blue squares are R/V KAIREI.
Red squares are R/V KAIYO. A black solid line is a streamer
cable. White cylinders are air guns. Y ellow arrows express the
ship movement directions.

80

EEOIZILX—DIE

AN AR EROI XX —
(IT7H>DETICHE DIEEMED
FAEEHD) (BR[N] 8l
ICHE@EE D)

M6 EHOZANF—DRMEICHTIMER, 7ERAEE O
WEEATIToCWAITH Y DR, LI TH D%
MDY av 1375 %R,

Fig. 6 Image about the directivity of source energy. The left figureis

conventional shooting. The right figure is the shooting with
time delaysfor air guns.
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Tablel Summary of data acquisition of a two-ship seismic exploration.
Source Receiver
- - Record Sampling
LINE ID Offset Shot int | R
Volume  Pressure Depth Mode Total SP o(alceirva Total ch. ire]zlceerl\ysr Depth(Ave.)| length(s) rate (ms)
D5 ~5km 12000cu.in.  2000psi 10m Distance 2624 50m 204 25m 15m 13.5 4
g | COPla 5~9.5km | 12000cu.in.  2000psi 10m Time 1050 100m 168 25m 15m 20 4
[e]
o COP1b 9.5~14km | 12000cu.in. ~ 2000psi 10m Time 962 100m 168 25m 15m 20 4
COP1c 14~19km | 12000cu.in. ~ 2000psi 10m Time 1052 100m 192 25m 15m 20 4
S6 ~4km 12000cu.in.  2000psi 10m Time 3835 50m 153 25m 15m 21 4
COP2a 4~8km 12000cu.in.  2000psi 10m Time 1745 100m 156 25m 15m 20 4
N
% COP2b 8~12km | 12000cu.in. ~ 2000psi 10m Time 689 200m 156 25m 15m 20 4
o
COP2c 12~16km | 12000cu.in.  2000psi 10m Time 1529 100m 153 25m 15m 20 4
copP2d 16~20km | 12000cu.in.  2000psi 10m Time 2130 100m 153 25m 15m 21 4
Recording vessel (AL h\)) Shooting vessel (W& H)

[l

24— h
5
BIRLHI4E
PRILAE 2 AT L
(SYNTRAK960) (SPECTRA)

TrueTime

FZ14ZK

N

Jf0m7 W\

o]

b v )
YT L
(SPECTRA)

TrueTime

KZ1 IR

ZRY—=H—TI

— b

e RCHTANG

I7H>

B, @A TEEPIMIEAD LIS, HEMMEE

EEIRICRELT, HIbL L.

e, AT -421

E-mail2#IE L T, *2ME L 7.

7 T T n &) ] AR U RS 7 — S W o st i,
Fig. 7 Concept of data acquisition of atwo-ship seismic exploration using R/V KAIREI and R/V KAIYO.
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Fig. 8 An example of multiple suppression processing. The left-top
figure shows a CMP gather after the NMO correction using
multiple velocity. The left-bottom figure are only multiples
extracted by a radon filter. The right data is subtracting the
|eft-bottom data from left-top data. The latter subtracted from
the former leaves arecord in the right figure.
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Fig.9 Effect of multiple suppression processing (Line COP1). The
|eft profile is applied multiple suppression, and the right pro-
fileisn't applied multiple suppression.
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Fig. 11 States about data acquisition of a two-ship seismic exploration using R/V KAIREI and R/V KAIYO. The left fig-
ure shows line COP1, and the right figure shows line COP2. The top graph (prismatic color graph) in this figure
shows that X-axisis CMP No., Y-axis is source - receiver offset (km), and the tone of color is channel No. The
bottom histogram shows that X-axisis source - receiver offset and Y -axisis frequency of tracesin each offset.
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