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INTROOUCTION

VELOG processing consists in transforming a stacked and
deconvolved seismic trace into a pseudo acoustic impedance (or velocity)
trace. Such a trace shows only the fast (or high frequency) changes of
the acoustic impedance since the frequency spectrum of the starting
reflectivity trace does not contain low frequencies, Slow acoustic impe-
dance changes can be derived from the stacking velocities and super-
imposed onto fast changes to yield an estimate of the true acoustic

impedance.

It should be noticed that the transformation of a seismic
trace into an acoustic impedance trace is meaningless if the seismic
trace has not been well deconvelved beforehand. In other words, seismic
events should be made very similar to a Dirac pulse zero~phase filtered
outside the seismic band width and whose amplitude should be proportio-
nal to reflectivity. This is the primary objective of VELOG processing
which runs an additional decomvolution based on the spectral properties

of the studied stratigraphic sequence and its actual seismic response.

QUALITY OF THE DATA

Bl - Seismic data

The line PGE 7/11-K have been reprocessed by CGG in order to
Pulfil the requirements of a further acoustic impedance type processing,

namely :

a) the widest possible seismic band width
b) true amplitude processing

c) seismic events in their migrated position.

Basically, the main difference with SSL's processing was a
continuous velocity analysis and the subsequent derivation of a smoothed

velocity field for migration purposese



The main seismic characteristics are :

1) a seismic frequency bandwidth extending up to 40 Hz at 3 sec
reflection time. Therefore, a 4 ms sampling should be adequate.

2) a reasonable level of multiples, at least over the Paleocene

sequencee

3) an improvment of resolution and character in gemeral and at the Cod
sand level in particulare.

4) a gemeral improvment of the S/ii ratio as a result of continuous
velocity analysise

Remark :

It can be noticed that the seismic character close to large
amplitude seismic events is markedly different on CGG's and SSL's
sections. For instance, the bright events situated close to top Paleocene
are accompanied by a fore runner on SSL's section. This is believed to be
caused by the mixed phase characteristics of the phase compemsation filter
wvhich might not be adapted to the actual DFS IV impulse response, Obvious-
ly, such a spurious event does not make easier Cod sand interpretation.

B2 ~ Synthetic data

Ve are not in a position to carry-out a good quality coatrol of
the basic sonic log owing to the lack of data. However, a few remarks
about Somic log quality can be made by using seismic data as a reference.

Correlation dbetween 1X synthetic data and seismic data is poor
in general and could either mean that sonic log quality is poor or that
part of the stratigraphy at 1X camnot be projected onto the 7/11-X seismic
line (1X offset : 450 m). Fortunately, correlation between A5 synthetic
and seismic data turned out to be better (after detection of a few digi-
tizing Dbugs !) and enabled us to derive a fairly good deconvolution

operatore.



Synthetic and seismic data correlation at shallower level
(146 to 2.2 secs.) is poor (correlation still exists over small windows)
even though there should not be any problem to project well data onto
the seismic line. Also, synthetic data variations take place at 1.6 sec
between A5 and 1X which are not present on the relevant seismic datae
All this would tend to prove that the quality of the synthetic data was
not optimum everyvhere. This in conjunction with possible projection

problem made our processing very difficult.

ANALYSIS OF SYNTHETIC AND SEISMIC DATA AT AS WELL LOCATION

C1 - Synthetic data

AS Sonic log as displayed at the right hand side of the VELOG

plate showvs :

a) a drastic velocity character change at the top Paleocene level - where
the monotonous tertiary shales contrasts with the Paleocene sand-

shale-carbonates sequences.,

b) a good velocity separability between shales, sands and carbonatese.
This separability still holds true in terms of acoustic impedance,
As far as our main Cod sand objective is comcerned, the cleaner sands
have got a higher velocity and acoustic impedance than the shales or
sandy shales. The A5 filtered velocity log shows that for the velocity
(impedance) contrasts and the thickness associated with the cleaner
main Cod sands, there should not be any problem to detect them by the
seismic method(at least with a good S/N ratio). Unfortunately, the
good separability of the cleamer main Cod sand is not confirmed by the
wvell 1X. The impedance contrast betveen the cleaner sands and the
shales or sandy shales is smaller at 1X than at A5 locatione Is the
sonic log to be suspected ? Anyhow, the main Cod sand characteristics
as seen at AS seems to be reliable and in agreement with other Paleo-
cene sands (e.g. Forties Paleocene Sandstone). However, Cod sand
velocities at the other Cod wells should be studied to confirm A5

resultse



C2 - Comparison of seismic and synthetic data at A5 location

The seismic trace located at SP 172 has been correlated with
synthetic velocity data within the 2500-3200 ms window for which the
degree of correlation is fair - VELOG processing of the seismic trace
SP 172 achieves a good match between the VELOG seismic data and the
filtered velocity log, enabling us to calibrate seismic data in terms
of stratigraphye In particula.r, the main Cod sand which is pretty
conspicuous on the filtered velocity log is very bright too on the VELOG
data, making it possible to follow the Cod sand quality and/or thickness
laterallye.

The main stratigraphic markers such as the Paleocene marker,
Top Danian, Top upper Cretaceous are easily identified on the A5 VELOG
trace and furthermore the main filtered log characters are correlatable
laterally. For instance, the negative low frequency character of the
velocity log envelope between the main Cod sand and the top Danian is
vell preserved to the SW of AS. Also, velocity increases to be associa-
ted with top Danian and top upper Cretaceous can be traced laterallye.
A proposed interpretation has been drafted on the VELOG displaye

The bottom part of the 1X filtered impedance log has been

correlated with VELOG data in order to identify the top salt vhich is
characterised by a negative very low frequency anomalye

VELOG DISPLAY INFORMATION

On the VELOG display (Ple n° 4), the wiggle of every other
pseudo-velocity trace has been effectively plotted. Still, the velocity
information of the missing traces is partly preserved by iaterrupting
or using a different color (only visible on the original Calcomp display) -
whenever the calibrated velocity (VELOG trace amplitude) goes beyond the
predetermined values + 500, 1500, 2500 m/s. The same axis plotting con-
ventions are applied to every VELOG trace to make easier the manual iso-
pseudo-velocity contouring. (An automatic contouring program is now
available).



In order to tie the stratigraphy at the wells A5 and 1X to
the seismic data, filtered and unfiltered logs have been correlated
with the relevant VELOG traces. The geélogical markers plotted on the
A5 velocity log might not be in their exact position since for this

well, they were not provided to us.

Dips are about the same on the VELOG display and on the

seismic sectione.

COD SAND LATERAL PREDICTION FROM THE A5 WELL

If we assume that :

a) the stratigraphy at the wells 1X, A7 can be projected onto the

seismic linee

b) the cleaner sands are to be associated with a high amplitude impe-
dance contrast (1X Sonic does not confirm this hypothesis),

Then, the Cod sand lateral prediction from the A5 well shows
that sand quality and/or thickness decreases to the NE of SP 133 (50 m
S¥ of 1X projection) and becomes good again in the vicinity of A7 loca-
tion. This Cod sand lateral development does not fit well results.
However, if we relax the b) assumption, we notice that the Cod samd
responses on the filtered log and on the VELOG trace are very similare.
In other words, the acoustic impedance prediction has been successful
at 1X projection, We would like to think that this is purely fortuitous
because‘then, the seismic method would not be adequate for “good sand

detection®,

Ve would rather believe that the good sands are to be asso-
ciated with high amplitude impedance contrasts but that the a)
assumption does not hold true for 1X projectione To this respect, it
should be born in mind that the well 1X is offset 450 m or 19 VELOG
traces. Looking at Cod sand VELOG response in 1X area tells us that Cod
sand distribution is probably not uniform along the seismic line PGE
7/11-X orientated SW~NE. Why should it be along the NW-SE direction ?



The same consideration could apply to the A7 well where the
Cod sand disappear 4 traces to the SW of the A7 projection whereas the
A7 well is offset 10 traces. About the presemnce of Cod sand in the vi-
cinity of the A7 well, it is worth mentioning that they should be pro-
gnosed at about 9870 feet subsea and probably not deepere.

A last remark about a small fault, by no means certain, vhich
could intersect the Cod sand at SP 141 of the PGE 7/11-X lines

CONCLUSICN

In spite of serious starting problems, VELOG processing has
enabled the interpreter to identify without ambiguity the main Cod
sands and the other formations of intereste. In Cod area, impedance pro-
cessing seems adequate to map sand distribution since we do see sand
variations on the impedance processed sectionse The results which have

been obtained are in essence controversial owing to :

a) the lack of quality control means especially for 1X Sonic log

b) the lack of data for evaluating average samd acoustic properties
with respect to the relevant formationse In other words, the full
set of logs for the wells where a sonic log has been run should be

required.

c) the offseted position of the wells amnd the lack of VELOG comtrol in
the NW-SE direction.

We feel that we have now obtained a suitable set of processing

parameters which could be applied efficiently to clear up the contro-

versial pointse

Se GLUCK
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