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SUMMARY

[. Title:

Quantitative analysis of reflectivity and source wavelet from gas

hydrate exploration data

II. Necessity and Objectives of the Study

o The occurrences of gas hydrates in the Ulleung Basin were physically proved

by drilling in 2007. Dilling in 2010 is expected to define the occurrences and

reserves of gas hydrates in many places in the Ulleung Basin.

o The precise definition of the occurrences of gas hydatrates in a quantitative

manner and geologic environment necessitate correlation between well logs

and seismic data acquired so far.

o However, a mistake made easily is the assumtion that the source waveform

in seismic data is broad—band and minimum-—phase. In reality, the sourve

wavelet 1s mixed—phase even after the completion of processing. The

mixed—phase waveform makes the descrimination of geological layers

difficult because its peak and tough are not correlated to layer boundaries. It

can also lead to wrong analysis of seismic attribute, amplitude variation with

offset(AVO), and others in which the correct amplitude, polarity,

positions of reflectivity are important.

o In order to reduce such errors, it is necessary to make the waveform a

zero—phase waveform symmetric about the maximum amplitude, which, in

turn, is positioned on the reflection boundary.



III. General Scope of the Study

o Three deconvolution methods were applied to stacked seismic data obtained
to investigate gas—hydrates in the Ulleung Basin, FEast Sea: (1)
minimum—phase spiking deconvolution, (2) ganged minimum-—phase spiking
deconvolution using an averaged wavelet from all traces, and (3)
deterministic deconvolution using a wavelet with phases computed from
well—logs.

o We analyzed the resolving property of these methods for Ilithological

boundaries.

IV. Results of the Study

o The first deconvolution method increases temporal resolution but decreases
lateral continuity. The second method shows, in an overall sense, similar
results to the spiking deconvolution using a minimum phase wavelet for
each trace; however, it results in a more consistent and continuous
bottom—simulating reflector (BSR) and better resolved sub—BSR reflectors.
The results from the third method reveal more detailed internal structures of
debris—flow deposits and increased continuity of reflectors; in addition, the
seafloor reflection and the BSR appear to have changed to a zero—phase
waveform.

o These properties help more precisely estimate the distribution and reserves
of gas hydrates in the exploration area by improving analysis of facies and

amplitude of the BSR.

V. Suggestions for Applications



o The result of this study can significantly contribute to the correct
interpretation of prospective gas hydrate structure on proposed drilling sites
using seismic data obtained by KIGAM.

o The ultimate goal of seismic data processing is to identify gas hydrates and
free gas below and address their physical properties. We expect that the

method in this study will be used for seismic inversion and analysis of gas.
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Fig.
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List of Figures

3—1. (a) Physiographic map of the East Sea. Box represents the Ulleung
Basin shown in Fig. 3—1b. (b) Bathymetry of the Ulleung Basin and
location of the multi—channel seismic reflection profile and the UBGHO01—-14
well.

3—2. Density, P—wave velocity, and impedance logs from the
UBGHO1—-14 well.

3—3. Seismic profile showing a strong BSR in debris—flow deposits
(DFD). See Fig. 3—1b for location.

3—4. (a) Pseudo density, P—wave velocity, and impedance logs. (b)
Synthetic impedance model.

3—5. (a) Ormsby wavelet to be convolved with the model in Fig.
3—4h. (b) Source wavelet obtained from autocorrelation of Fig. 6a
assuming minimum—phase. (c) Source wavelet with amplitude
spectrum obtained from autocorrelation of Fig. 6a and phase
spectrum obtained from the pseudo well logs.

3—6. (a) Synthetic seismic profile from convolution of source wavelet
in Fig 3—5a and impedance model in Fig. 3—4b. (b) Result of
minimum—phase spiking deconvolution of (a). (c) Result of
deconvolution of (a) using source wavelet in Fig. 3—5b. (d) Result of
deconvolution of (a) using source wavelet in Fig. 3—5c.

3—7. (a) Source wavelet obtained from autocorrelation of Fig. 3—8a
assuming minimum—phase. (b) Source wavelet computed from
amplitude and phase spectra each obtained from autocorrelation of

Fig. 3—8a and from the well logs.
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Fig. 3—8. (a) Segment of seismic profile in Fig. 3—3. (b) Minimum—phase
spiking deconvolution of (a). (c) Deterministic deconvolution of (a)
using a source wavelet of Fig. 3—7a. (d) Deterministic deconvolution
of (a) using a source wavelet of Fig. 3—7b. Boxes indicate the zones
where seismic facies changed before and after deconvolution. BSR:

bottom—simulating reflector, DFD; debris—flow deposits. See Fig.

3—1b for location.
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Fig 3—1. (a) Physiographic map of the East Sea. Box represents the Ulleung
Basin shown in Fig. 3—1b. (b) Bathymetry of the Ulleung Basin and
location of the multi—channel seismic reflection profile and the UBGH01—-14

well.
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Fig. 3—2. Density, P—wave velocity, and impedance logs from the UBGHO01-14

well.
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Fig. 3—3. Seismic profile showing a strong BSR in debris—flow deposits (DFD).

See Fig. 3—1b for location.
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Fig. 3—4. (a) Pseudo density, P—wave velocity, and impedance logs. (b) Synthetic

impedance model.
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Fig. 3—6. (a) Synthetic seismic profile from convolution of source wavelet in Fig

3—5a and impedance model in Fig. 3—4b. (b) Result of minimum—phase

_23_



spiking deconvolution of (a). (¢) Result of deconvolution of (a) using
source wavelet in Fig. 3—5b. (d) Result of deconvolution of (a) using

source wavelet in Fig. 3—bc.
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Fig. 3—=7. (a) Source wavelet obtained from autocorrelation of Fig. 3—8a
assuming minimum—phase. (b) Source wavelet computed from amplitude

and phase spectra each obtained from autocorrelation of Fig. 3—8a and from

the well logs.
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Fig. 3—8. (a) Segment of seismic profile in Fig. 3—3. (b) Minimum—phase spiking
deconvolution of (a). (¢) Deterministic deconvolution of (a) using a source
wavelet of Fig. 3—7a. (d) Deterministic deconvolution of (a) using a source
wavelet of Fig. 3—7b. Boxes indicate the zones where seismic facies
changed before and after deconvolution. BSR: bottom—simulating reflector,

DFD; debris—flow deposits. See Fig. 3—1b for location.
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