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1. Project Management and Planning <

Task Name

Y

2a. CGG-Veritas data Preprocessing <>

2b. Traveltime Inversion -«

Milestone: Traveltime Inversion Model &

2c¢. Pre-stack depth migration <«

2d. Interpretation >

Milestone: Depth-migrated image 4

3a. Waveform velocity inversion f——+
(includes USGS data processing and
depth imaging)

Milestone: Waveform velocity model

3a. Waveform attenuation inversion <>

Milestone: Waveform attenuation model

3c¢. Composite Interpretation —>

4a. Rock physics modeling >

Milestone: Rock physics model <

4b. Hydrate saturation prediction

3

<
<

4c. Final Interpretation

Milestone: Saturation map ?

Table 1. Gantt charT.he project is on target till date. Tasks already completed in the milestone chart are
shaded in green.



Executive Summary

This quarterly progress summarizé® tprogress made towardmmpletion ofPhase 2 and3which
comprisedraveltime and waveform inversion of WR313 data

Background

The overall objective is to identify and understand structural and stratigraphic controls on hydrate
accumulation and distribution in leased blocks WR313 (WR: Walker Ridgel’888 G5C: Green
Canyon) in the Gulf of Mexico using seismic and well @tare 1) The effortis tobe completed in
three phases. In the first phase, the objective is to create a{satge (resolution in the order of Fresnel
zone) Pwave velocity modeusing traveltime inversion and a corresponding depth image using pre
stack depth migration (PSDM)his phase wasompletedin due time Inthe second phase, the
objectivewas to jointly interpret the prestack depth migrated images attke fullwaveformVe models
that were obtained a®hase 1 and Phase 2 deliverablEsis phasevas alsacompleted in due time and
a manuscript summarizing the efforts up till Phase 2 for GC955 was communicated to Journal of
Geophysical Researctolid EarthThe papers are currently under revisioiite third phase has two
objectives. The first objective is to create a hydrate distribution map with the helpaaivié velocity
and attenuation model created in the second phase and standard rock physics madetimgd. This
part of the work forGC958H wellhas been complete in tim&o farwe havebeen having difficulty in
repeatingFWI for WR313 dataset. Wave reprocessed WR3TIBS data and restartatle whole
modeling exerciseThis report describes the progress made towards modeling¥R313dataset
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Figure 1Base map. Seafloor bathymetry of Gulf of Mexico showing the location of the study dhea at
mouth of Green Canyon. The acquisition layout within lease block Green Canyon 955 (GC955) is shown
in the inset. Solid line is the track of the midhiannel seismic (MCS) profile. Solid circles are location of
ocean bottom seismometers (OBS) ©@7.Solid stars mark the locations of the wells Q and H that

were drilling during the Joint Industry Project Leg Il (JIP II).



Approach

Both OBS and MGfata, obtained from USGBereset up for processing in ProMAX®© processing software
using the navigation data made available from the fiaure 1) After setting up the navigation, the
data were imported into and sually verified for their correctness. Following this, bad traces were
selectively removed and the remaining dataset was processed to enhance theteigmade ratio.The
processing made significant improvements in the quality of the OBS data (FiguresCSdatawere
assemblednto CMP domain where velocity analysis was conducted. Finally, a stack was ¢Fegted

3). The stacked data were then depth migrated and verified with the well depths.

Velocity model for migration of the MCS data were generating though inversion using an approach known
as Unified Imaging (Ul), which wdeveloped by Jaiswal and Zelt (2008) as a way of tettigeragowski
principle, i.e the consistency of avelocity nodel with its correspondingdepth migrated image. The
application of Ul tahe WR data were done as follows. Fidsty horizongSF, B, 3; Figure B) were
interpreted in the stackd data The horizons wer selected based on their clarity and geological
sensibility. In both datasets the shallowest horizon was the seafloor and the deepest horizon was below
the zone of interest. Next the OBS and the MCS stack were merged (Jaiswa@d6alfor identifying

the reflections from horizons in the stackddta at larger offsets (Figu®y. The OBS and MCfaveltime

picksin were invertedjointly in a layefstripping manner (Zelt and Smiti992) to devealp a layered
velocity model forWR (Figure5) datasets. In the inversion, theerooffset raypaths (Figure &
constrained the reflector geometry while the widagle raypaths (Figuréc) constrainel the velocity
model. To ensure that the velocity model is fit for depth migration, no velocity jumps were allowed across
the model boundaries. The inversion was halted when\MI@&S traveltimenisfits werewithin 2ms (Figure

6b) and OBS traveltimmisfits were within 5ms (Figui@d), which are the respective sampling intervals.

To further ensure that the velocity model is accurate, the velocity profiles were compared with the Well
Vp(Fgure5) blocks. To ensure that the overall velocity is kinematically correct, they were used for depth
migration (Figure &). The geometry of the interfaces in the migrated images were compaitdthe
geometry of the interfaces from the joint M&MBS inversion; a good corresponder({égure D)
confirmed that the inversion velocities are reasonable.

The data statistics used in the inversion are as follows:

WR313
Stack OBS
Seafloor 100 1794
H1 (Greenall figs 100 1164
H2 (Blueall fig$ 100 1152
H3 (Yellowall fig$ 95 1212
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Figure2. OBS data. a) and b) are the raw data quality disiptag the OBSs O6 and O8 in block WR 313.
c¢) and d) and the same data after processing, which includes filtering and deconvolution.
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Figure3. WR 313Stack. (a) MCS data skacl with velocity model obtained from inversion (b) Same as a.
with four horizons SF and B¢ 3, used in inversion interpretedSF is the seafloor and Blare generic
horizons that are identifiable though the entire expanse of the stacked data.
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Figure4. WR 313 Data merge. a) OBSs O4 and O5 are merged with the MCS data according to the seafloor
and general reflection character of the sabafloor coda. (b) Reflections nomenclature and colors have
the same meaning as in Figure 5.

Figure5. WR 313 model. ap®Rave velocity from joint inversion of OB8d MCS traveltimes. The OBS and
well locations are labeled. Modeling is done such that there is no velocity discontinuity across any
interface. Velocity values along the interfaces are labeled. The comparison of velocity from inversion with
wells are shan in (b) for Well H and (c) for Well G. The traveltime inversion is able to predict the
background velocity trend as expected.



