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RECOMMENDATION AND‘CONCLUSIONS

. Recommendation:

No further studies of the Cod Field, ut11151ng Synthetlc ,
Velocxty (s. V ) Logs and Sedismic Attrlbutes,‘should be undexrtaken
unless selsmlc data w1th a substantlally broader frequency

spectrum is avallable.

Conclusions:

(1) ‘Analysis of filtered integrated sonic logs indicates‘that

' 5.V. logs, generated from the available seismic data, should

display a response to the major sand units within the Cod

Formation provided that the»lithology has sufficient lateral

continuity.

’12) - No acceptable correlation between sS.V. logs(and filtered

sonic 1ogs was achieved and hence the S.V. logs are considered
to be unreliable forAthevreservéir interval. This is thought

to be due to rapid variations in lithology.

£3) ‘The seismic attribute displays possess no indicators of
hydrocarbon accumulation and yieid only limited information

about the Cod Formation.
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INTRODUCTION

The E-A Seismic Stratigraphy Section was requested to assist
in the delineation of sand bodies within the Paleocene interval

of the Cod Field, Block 7/11 Norway.

Hydrocarbon accumuiations, ﬁainly gas-condensate, exist within
thin sand beds constituting part of a submarine channel and

fan depositional>sequence. The‘trappingbmeChanism.is both
structural,»with an up-doming of sediments due to salt movement,
and stratigraphic where sandshéerminate into shales. The latter
evidently plays an important role due to the rapid lateral

variation in lithology observable through sub~surface control.

‘Previbus relevant studies have been conducted by L.G.Kessler
et al (1978)l and A.L.Coxon '(1978)2. L.G.Kessler reported the

~ depositional environment of the reservoir interval of the Cod

Field was deep marine turbldlte deposition, following a study
of gamma ray logs and conventional cores. He also suggested

possmble evidence for pod-shapea“ bodies observable in the

seismic data, concelvably representlng 1ndlv1dual submarlne

fan lobes. A.L.Coxen conducted a hydrodynamic analysis on flow

tests and concluded that a minimum of nine non-communicative

‘hydrocarbon accumulations are present.

It was hdped that, utilising modern seismic stratigraphic

teéhniques,‘some mechanism for predicting sand distribution
could be established and provide assistance in the delineation

of individual reservoirs.

It should be stated here that the chances of success were
appreciated to be low and that the work was undertaken because
the complexity of the reservoir interval has made the economic

development of the Cod Field quite difficult.



IDENTIFICATION OF CHRONOSTRATA

>Utilising synthetic seismograms from the 7/11-3x and 7/11-A5

wells, the topAof the Cod, Danian, and Maastrichtian intervals
were identified on 14 seismic lines.ferming a grid (Enclosure'l)
overethe Cod structure. This data was acquired in 1976 and
reprocessed in 1980 using standard deconvolution and filtering

techniqﬁes.

In order to firmly estabiieh the seismic events eorresponding
tc‘theitopiof the Cod Formation, the top of the Danian cﬁalk-
and the top of the Meastrichtian interval it was neeessary to
determine the frequency and phase characteristics of the basic
wavelet inherent in the final seismic data. This was achieved
via a suite of synthetic seiSmograﬁs for the 7/11-3x and 7/11-A5
wells,»produced by E.McGuire (1981)3; these were tied to lines
PGE 7/11-P and F respectively. Although a. certain degree of
ambigeity exiSted,»the tieeldispleyed in Enclosures 2 and 3
yielded the most satisfactory correlation.. This implied that

the properties of the basic wavelet approximated to the

following:

(1) ‘The signal freguency spectrum is 5/10-30/40 Hz
(2) The basic wavelet is zero phase.

(3) An isolated white trough is caused by a decrease in

acoustic impedance.

The poor tie observed at the Danian level for the 7/11-3x well
is thought to be due to the sonic log terminating just beneath

the top of the Danian interval.

Using the remaining peftinent sub-surface control for the field,
the top of the Cod Formation and‘thebtop of the Maastrichtian
interval were identified over the whole survey area as black
events, representing an increase in acdustic impedance. The top
of the Danian interval was also correlated with a black event
over a hajority of the area, the western flank proving
problematical due to a lack of continuity of the signal. This
is thought to indicate that the Danian interval has a higher

percentage of clastic material towards the west.



An example of this étructural interpretation is displayed in
Figure 1 along a portion of Line PGE 7/11 E in the region of
the 1lx well.
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THEORETICAL SEISMIC RESPONSE TO LITHOLOGY

3 ‘The integrated sonic logs for theA7/1l—1x,»3x’and A5 wells
% , were filtered to matoh»the bandwidth‘of the seismic data. . This
demonstrated that it was theoretioally possible to obtain a

resolvable seismic response to sand units greater than

approximately. 75 feet in thlckness.

An understanding of the properties of the basic wavelet is

impefative inbaetermining»what bed thioknesses it is theoretically"

possible to observe within the seismic data. For a zero-phase

‘wavelet with a bandwidth of 5/10-30/40 Hz, an isolated sand unit

{(i.e. one with a'very ﬁhick, lower acoustic impedance shale’ebove
and below) with a velocity of ll,QOO feet per seoond'would have
‘a tuning thickness of 125 feet‘(23 msecs. two—way time). Beneath
this thickness the amplitude of the event will»decrease ano
will»no,longer be observable once the noiseilevel has been

reached.

Moving eway from this near ideal case, if one considers a succession
of sand and shale nnits of varying thicknesses, interference» g
wxll create resolutlon problems well before the noise level
becomes a major factor, assuming that the $/N ratio is adequately
'high. ‘In~order>to establish the nheoretlcal seismic response
to the Cod sand units, the integrated sonic logs for the 7/1l-1x,
‘3x.an& AS»Weils wereAbandpass'filtered to,5/10-30/40 Hz. These

tare displayed'in>Figures»2,3eand 4 respectively. For eeoh.well

the lithoiogic column was simplified into units of shale,

"mostly shale“ and "mostly sand"; these are also displayed along

with the unfiltered integrated sonic log.

2ll three filtered sonic logs indicate a response at the top of

the Cod Formation.>'This,is due to the increase in veiocity

going from the Eocene into the Paleocene aged sediments and is

"clearly»more7or lessiindependent»of”the‘lithology. Hence the

sand distribution at this level cannot be resolved seismically.

g The two thickest sand units in the 1x well abpear as high

velocity layers while the lower two .thin units do not. .Both

bthlck sand units in the 3x well and three sand units in the Ab

well»also demonstrate discrete high velocxty responses.
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These results imply that a response should be obseréable on
the seismic data for sand units of approximately 75 feet or

thicker provided that:
(1) The basic wavelet is, or close to, zero-phase.

(2) The frequency’spectrum of the signal is no narrower than
5/10-30/40 Hz. ‘ '

(3) The noise level is minimal.

(4) Lateral variations in lithology are gradual enough such
that Fresnel zone considerations are satisfied (i.e. the
acoustic impedance boundaries are continuous over a

sufficientlyﬁlargeaﬂ%é>to adeguately effect the wave front)



SYNTHETIC VELOCITY LOGS

%.
g Synthetic velocity logs were generated for three seismic lines
-] but these proved to be unreliable because of poor correlation

with sub-surface information.

The study conducted on filtered integrated sonic logs inaicated

that the utilisation of S;V.logs could provide a mechanism for

the prediction of sand,distribution{ S.V. iogs were generated

in Bartlesville for Lines PGE ‘7/11E, J and P under the polarity

determination achieved with the synthetic seismograms} A portion

of line E is displayed in Figure 5 as an example. A discussion

of 8.V. logs is given in Appendix 1.

In order to check the reliability of these S.V. logs, the filtered

sonic logs for the 1x and 3 wells were compared to lines E

and P respectively.

No satisfactory correlation could be achieved. This meant that

the 8S.V. logs could not be reliably’interpreted. It is suggested

that the major factor contributin§ to this conclusion is the

rapid lateral variations in lithology. A particular lithologic
column does not haﬁe sufficient spatiél continuity to be

seismically visible.

Although the S.V. logs do not provide reliable information within
" the complex Cod Formation, it is felt to be reasonable to make

a few observations about the Danian and'Pre-Tertiary intervals.

An apparent low velocitybzone qaﬂ be observed within the Danian

sediments along all three lines. Sub-surface control indicates
this may be due to shale content rather than pgrosity. The

chalk interval can be easily correlated to a high velocity zone

on all the lines. The truncation of Pre-Cretaceous beds is

clearly observable on the north-western end of line E.
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SEISMIC ATTRIBUTES
In addition to S.V. logs, a suite of seismic attribute displays
were generated; however, they yielded only a limited amount

of information.

Hilbert Transform amplitude énvelope, instantaneous freguency,
instantaneous phase and apparent polarity displayslwe:e produced
for lines E,J and P. A>portion of line E is given as an example
of each of these in Figures 6,?,8 and 9. A discussion on these

seismic attributes is given in Appéndix 1.

Although the reliability of these displays in the region of the
Cod Formation is questionable, as with the S.V. logs, the

fbllowing_comments-are considered to be valid.

Amplitude Envelope: Sbme high reflection strength anémalies
exist within the Cod-Fermation; thesé are considergd to be-due to

'tuning phenomena aS'opposed to hydrocarbon content.

Instantaneous Fregquency: .No low-frequency shadow zones are
apparent on any of the Instantaneous.Frequency,displays; their

presence can be indicative of gas/gas condensate accumulations.

Some anomélous high frequencies Can,be seen within the Cod Formation,

possibly due to thin beds~anﬂ/ormpinch outs of sand units.

Instanﬁaneéusbphase: These displaysAwere assistive with the
chronosﬁratigraphic interpretation. The Cod Formation appears
as a confused zone implYihg a lack of lateral continuity of
lithology,‘ The truncation of Pre-Cretaceous beds is again

readily observable towards the north-western end of line E.

Apparent Polarity: A meaningless, random apparent lateral

bchange in polarity is displayed throughout the Cod Formation.

This is probably due to tuning phenomena created by the thinness

of the beds and the rélatively narrow bandwidth of the,Seismié

data.
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SUMMARY

A study of filtered integrated sonicllogé yielﬂed encoﬁra@ing
initialiresults,‘indicating that withiseismic aata, having a
sufficiently high 8/N ratio an& broad freéuency spectrum,bthe
major Cod sand»reservoiriunitsfshould’be observable on S5.V. logs
provided the lateral variations in lithology were noi too rapid.
Unfortunately, thé»geology cf the Cod Formatién proved to be too
complex for sand distribution to be predicted via S.V. logs
without first acquiringbseismic data with a substéntially broader
frequency spectrum. Not- only would this increase the vertical
resclution of the data but the higher dominant fregquency wouldi

narrow the Fresnel zone and hence the data would have increased

‘lateral fesolution.» The remaining seismic attribute displays

yield limited information about bedding and possess no indicators

of hydrocarbon content.
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Synthetic Velocity Logs (CLRVLOG)

Modern seismic reflection data may be carefully data processed to produce
seismic sections which clqseTy approximate the reflection coefficient
series of a sedementary section. The inversion of the series of reflection
coefficients produces a low-cut filtered acoustic impedence log. Applying

additional corrections for the replacement of missing low-frequency components

and the effects of density variations produces a synthetic velocity log for

& each original seismic trace.

On a CLRVLOG the verticql and horizontal variation in seismic-derived
velocities are displayed by colour variations. The vertical scale on a
CLRVLOG islthe seismic two-way travel time; The traces on a CLRVLOG

are the original seismic wigg]é-traces. Additional black and white displays
are available on which wigg]e-tracés represent velocity logs or sonic logs

_as a function of time or depth.‘

The constahcy and reliability of synthetic velocity logs permits a new

technique of seismic interpretatibn‘based on the direct measurement of

quantative differences occurring on synthetic QeTOCity-log data. Velocity

variations observed on velocity logs derived from seismic data can be -

interpreted to determine subsurface lithologies, porosities, pore-fluid
; confents (direct hydrocarbon indicator), pressdres and environments of
deposition. Synthetic velocity logs have the additional benefit of acting
as an excellent communication device to bridge the gap between the geologist's

~

sonic logs and the geophysicist's seismic sections.
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Hilbert Transform Amplitude Envelope (CLRENVL)

The complex trace consists of a real part which is the recorded seismic

trace and an imaginany\partiﬁhich is the Hilbert transform of the real

part. If ihe real part is x (t) and the imaginary part is y (t) then,

an amplitude quantity a (t) can be calculated for every sample point as
e =V + A )

The amplitude fs‘ggg simply the magnitude of the real seismic trace.

Maximum amplitudes do not necessarily coincide with the maximum amplitudes

of the origfnal recorded seismic trace. The amplitude function of the
complex trace is a measure of the total energy involved in a seismic
reflection résponse including both kenetic and potentiaT energies. On

a CLRENVL display, the amplitude of the cohpTex tréce is displayed as
variations in colour from magenta for the strdﬁgest events to pale bTue for
the weakest. Each colour change on the colour scale repersents a Togarithmic
increase or decrease in amplitude usuaily in 1 db steps. The vertical |
axiscuxCLRENVLAis»twdfwayAséismic time. The traces on CLRENVL are the -

original variable area seismic traces.

High amplitude-envelopes are‘often associated with gas accumulation partic-
ularly where trapping conditions are favourable. Strength of reflectfons
frgm unconformities may vary as subcropping beds chénge. Reflection strength-
measurements can aid in the Titholdgfc jdentification of subcropping beds |
if it can be assumed that deposition ié constant above the dnconformity.
Gradual lateral changes-in reflection strength over large distances my-be
attributed to changes in the interference of closely spaced reflections.

This may servé as an indicator of bed thickness variations. Abrupt changes

in strength may indicate faulting or hydrocarbon accumulations.



Hilbert Transform Instantaneous Frequency and Weighted Intantaneous
Frequency (CLRMFREQ)

The construction of a complex trace, consisting of the real componant

from the recorded seismic trace and the imaginary comporent from the Hilbert

transform of the real componant, permits the calculation of a instantaneous
frequency at each sample point of the complex trace.

Instantaneous
frequency is defined at the "rate of change of the phase" and therefore

can be calculated by taking the derivative of the phase with respect to

time. Therefore the calculation of instantaneous frequency function

(w (t)) can be written, w (t) =d @ (t)
‘ t

On CLRMFREQ plot, a time section is displayed with colours indicating
= variation in the frequency content of the seismic signal. The colour

assigned to a sample is determined by comparing the instantaneous

frequency for the sample against the mean frequency of all the input
traces. There are 17 colours in the colour scale, with reds representing

the highest frequencies, yellows representing intermédiate frequencies and
: greens representing low frequenies.

The frequency increment covered by
each colour change can be varied from 0.5 Hz. to 4 Hz. Eight colours are

[ TESNAL N

T

assigned to frequencies greater than the mean frequency and eight colours
are assigned to frequencies less than the mean7frequency.} The frequencies
can be smoothéd to temper unrealistically high frequencies which are
occasionally a artifact of the instaneous frequency calculation. The

traces on a CLRMFREQ display are the original variable area seismic traces.

Instantaneous frequency displays often provide a useful correlation tool.
In general the frequency character of composite reflections, made of a

number of closely spaced reflectors will change gradually as the sequence
of layers gradually changes in thickness or 1lithology.

Rapid lateral
variations in instaneous frequency are usuaTTy‘attributab1e to pinchouts

and edges of hydrocarbon-water interfaces. A shift toward lower frequencies.

("low - frequency shadow") is often observed on reflections beneath gas
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sands, condesate, and oil reservoirs. The mechanism for this low-

frequency shift has not been adequately explained. Fracture zones in

brittie rocks are also sometimes associated with Tow-frequency shadows.

g Although generally not displayed, negative frequency values and values

% greater than Nyguist frequency may be indicators of wavelet interference
% or overlapping. Therefore these anomalous frequencies may prove useful
§ in defining pinchouts and onlaps along unconformities.

Wi Hograd -

st Al S



Hilbert Transform Instantaneous Phase (CLRPHASE)

}The»conventionaf seismic trace can be viewed as the real componant of

a complex trace. The Hilbert transform can be utilized to generate the
imaginary component (quadrature trace) of tﬁe complex trace from the
actual seismic trace. Together both components define a continuous time

function of complex numbers, the complex trace.

The instantaneous phase (#) is calculated by the usual method used to
define the phase angle associated with complex numbers

g (t) = tan "T'Imaginary part of complex number
Real part of complex numbers

This calculation is performed at each point of the 6omp1ex trace yielding

=
i

a. continuous measurement of the phase angle. ATthough the phase function

increases monotomically with reflection time, the plbtted function is

L g

restricted to angles from -180° to +180°. This creates a sawtooth-type

appearanée which is a convenient display format for interfacing phase plots

T S

with'the original seismic wiggle trace. On CLRPHASE plots, the phase angles

from -180° to -60° are magenta, the angles from -60° to +50° are yellow,
and angles from +50° to +I80° are blue. The vertical axis on CLRPHASE
S plots is two-way seismic time while the wiggly trace is the original seismic

trace.

. Because phase in fndependant of reflection strength, itlmakes weaker coherent
reflections clearer to interpret. Phase displays are efféctive in showing
diséontinuities, faults, pinchouts, anéularities and events with different
dip attitudes. Prgrading sedimentary layer pétterns and regions of off-lap
and'on—Tap often show with particular clarity on phase displays which serves

as an important aid to seismic stratigraphic analysis.



Hilbert Transform Apparent Polarity (CLRPOLAR)

The data window between two successive minima on the amplitude envelope

function of the complex seismic. trace defines a single reflection event

ﬁg called a reflection "wave packet". The wave packet may be a reflection

e from a single interface, or it may be a composite of several reflections.

L Once a reflection packet is defines, the polarity of the event is defined

as the algebraic sign of the reflection leg nearest the amplitude maxima

of the packet. On a CLRPOLAR display, the colour on the time section

5 rébresents the polarity of the events. The bTue_coTour represents a
negative fefTector and the magenta colour is assigned to positive polarities.
The intensity of colours represents the confidence in polarity assignment

and white areas representing totally unreliable polarity determinations.

Apparent polarity measurements are expecially sensitive to data quality.
The analysis of apparent polarity assumes an isolated single reflector,

a zero-phase wavelet, and no ambiquity in the polarity of the original ~
seismic data. Since most reflection events are composites of several
reflections, polarity often lacks a clear correlation to.the sign of a
reflection coefficient. Po1arity sometimes distinguishes between bright
spots associated with gas-filled and reserviors and those associa;ed with
occasional. Timestone stringers. Bright spots associated with gas-filled
clastic reservoirs usually display 5 negative prarity reflector at the
top of the reservoir and positive reflection from gas-oil or gas-water

interface (flat-spots).
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GEOLOGICAL INDICATIONS BY SEISMIC PARAMETERS
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COP  N@.

R.I. N9,

LINE DIRECTI@N

VEL@CI
CMETERS/SEC

DIRECT

LINE I
WATER
CMETERS)

STATIO

IY FUNCTI®N

ION

NTERSECT I@N
DEPTHS

NS

~ PHILLIPS PETROLEUM
EUROPE/AFRICA

LONDON
SEISMICDATA
PROCESSING

CENTRE

L

INE: PGE 7/11-F

STNS: 1 T@ 330

AREA: C@D
BLOCK: N@ 7/11 SHOT: NW - SE-
PROC: D.A.S. + FILTER + A.G.C.

FREQ. D@MAIN MIGRATIOGN

INPUT REEL HEADER INFORMATI@N

REEL NUMBER c98-D

DATE CREATED 01/15/79

NUMBER SAMPLE/TRACE 1500

SAMPLE RATE IN MILLS 4.00

PRBCESSOR

LINE NUMBER

J@B NUMBER 9999

SECTION NUMBER 0042

PRBCESSING STEP 0020
REC@RDED BY: GEC@ A/S SBURCE: AIRGUN ARRAY
VESSEL: M/V LBNGVA GUN DEPTH: 7.5 METRES
DATE SHBT: 30TH N@VEMBER 1976

N8. GUNS: 13

' §S.P.SPACING: 25 METRES

NAVIGATION: SAT. NAV. CAPACITY: 360@ CU. INS.
INSTRUMENT: DFS 1V CRABLE: TI/NAC
FILTERS L@W: 8 HZ/18 DB/@CT . LENGTH: 2400 METRES

HIGH: 124 HZ DEPTH: 12 T8 14 METRES
RECORD LG6TH: 6 SECBNDS GRBUPS: 48C¢OF 30 PHBNES>
SAMPLE RATE: 2 MSECS INTERVAL.: 50 METRES
TAPE F@RMAT: 9 TRACK (SEG-C) NR. OFFSET: REPOBRTED 253 METRES

DEMUX: -

SCALE:~-

SORT: -

VELSTK: -

DECON: -

STACK: -

DEC®N: ~

FILTER: -

.DESIGN WIND@WS:

PROCESSING SEGQUENCE

DATA PRBCESSED THRBUGH T@ STACK BY GE@S@URCE
U.K. LTOD.

P@ST STACK PRBCESSING AND ANALYSIS @F VEL@CITIES
BY PHILLIPS RETRBLEUM COMPANY NERWAY.

DEMULTIPLEX INT@® MULTIPLEX-1 FORMAT AND RESAMPLING
T@ 4 MSECS SAMPLE RATE WITH ANTI-ALIAS FILTER
OF 8UT - 62/100 HZ. APPLIED.

APPLYING GRIN RECOVERY USING THE CURVE:
GRINCDB) = O.1¢T + 30LGG(T> + 85.00

Te GATHER DATA INT@ DEPTH PBINT BRDER AND APPLYING
+ 16 MSECS GUN AND CABLE STATIC.

VEL@CITY ANALYSIS EVERY 1000 METRES USING CONSTANT
VELBCITY SCANS. THE DATA WAS FILTERED AND
DEC@NVOLVED BEFBRE VELBCITY ANALYSIS.
(VSCAN-24C~6CDP-HIST-AGWS~N@>

TIME D@MAIN DEC@NVBLUTIGBN BEFORE STACK USING TWe
160 MSECS @PERATORS WITH A PREDICTIVE LAG EQUAL T@
THE SECOND ZER® CROSSING (APPR@X: 32 MSECS).

THE @PERATBR LENGTH IS THAT @F THE AUTOCBRRELBGRAM,
AND 0.5% WHITE NBISE IS ADDED IN THE BPERATER

CALCULATIBN.
500 - 3000 + 2500 - 5000 (NEAR TRACE)
2500 - 4000 + 3000 - 5000 (FAR TRACE)

2400% CDP STACK CORRECTED T8 SEA LEVEL.

VELBCITIES INTERPOLATED BY IS@VBLOCITY BETWEEN
SPECIFIED FUNCTI®BNS, BUT BECRUSE @F SBFTWARE
LIMITATIONS S@ME V/T PRIRS IN THE SHALLOW SECTIGN ARE
NOT DISPLAYED.

TRACE MUTES ARE APPLIED AFTER N.M.O.

TIME D@MAIN DEC@NVBLUTIBN AFTER STACK USING TWe

160 MSECS @PERATORS WITH PREDICTIVE LAGS EQUAL T@
THE SECOND ZER@ CRBSSING (APPR@X 40 MSECS),

AND WITH A MAXIMUM OF 50 MSECS. THE @PERAT@R LENGTH
1S THRT @F THE AUTGCORRELBGRAM, AND 0.5X WHITE NBISE
1S ADDED IN THE BPERATOR CALCULATION.

DESIGN WINDOWS: 800 - 2600 + 2600 - 5900 MSECS
APPLY WINDOWS: 0 - 2600 + 2600 - 6000 MSECS
WITH A 200 MSECS @VERLAP Z@NE.

BANDPASS FILTER USING A 400 MSECS @PERATOR WITH
CUT-@FF FREQUENCIES @F 3/8 - 50/55 HERTZ.

FREED®M:-FREQUENCY DOMAIN MIGRATIBN USING STACKING

VELOCITIES WITH A 500 MSECS TIME SM@@THING AND
A 150 TRACE SPATIAL SMBBTHING FACTOR.

ALPHA = 100
BETA = 100
FRMAX = 650
FILTER:- BANDPASS FILTER USING CUT-@FF FREQUENCIES @F
3/8 - 45/65 HERTZ.
A.G.C.:~ RUTBMATIC GRIN CBNTRAL USING A 1000 MSECS WINDOW AND
A 25X THRESHOLD LEVEL.
§sD: - PHBT@DBT PRESENTATION
HORIZONTAL SCALE: 12.7 TR/INCH <1:12500>
VERTICAL SCALE: 10 CM/SEC
TRACE SPARCING: 25 METRES
A COMPRESSIBNAL WAVE IS RECORDED AS A NEGATIVE
NUMBER @N TAPE AND IS DISPLAYED AS A WHITE PULSE.
SHBT PBINTS ARE ANN@TATED AT ANTENNA PASITIENS.
DISPLAYED WITH +4.5 DB GRIN.
woon - o
P i
¥ .
i 131 m
1] 4 8 12 16 20 24 28 32 36 40 44 48

+oe4ee FILMING PARAMETERS ¢+eeee

PERCENT GRIN
HORIZONTAL SCALE
VERTICAL SCALE
FILMING DIRECTIGN
PERCENT BAR
POLARITY

DATE FILMED

168

12.700 TR/IN
10.000 CM/SEC
LTOR

: 0
BLACK=PBSITIVE
01/21/80

DATA PROCESSED BY
PHILLIPS E/R SOPC
e T e e e d

5/10-30/40. HZ2 BANDPASS
LEVELLED 1000 ms WINDOW

SYNTHETIC SEISMOGRAM

1/11-Ab
ZERO PHASE

~.




PHILLIPS PETROLEUM NORWAY L INE 7/?11P STNS 1 T@ 248
PHILLIF’S PETRBLEUM COMPANY

? LINE PGE 7/11P
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21116004 71116003
011450 011450
140 1450 140 1450
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1700 2000 1660 1975
2060 2025 2000 2025 1600 3308 Irex ‘ 1660 2025 2200 3050

N@RWAY N. SEH BLOCK 7/11 C@D PR@SPECT
| S8TNS. | TO 248

TVDBS - STK - Tunnc — :TlT — MTPDQTTQM - :TIT -AGC
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| o L i : TR R g 711E SP. 364
E@UHLISED MIGRATI®BN M I POE77ITS 5.3 . R oA
it PGE 7/11F 9P.263 i

PETTY-RAY LQ;NDGN DATA PRBCESSING CENTRE

0000000000000000000000 T
NORTH-5EE DIRECTI®N

b H f t .
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820'1875 L !
1700 2000 5 ;
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3100 2125 b 3240 2200 S v Vi 5
33333333 3100 2328 A 3080 2125 3500 2400 | A 9340 2992 3620 2425 CMETERS/SEC>
2530 2209 528 58 ~ 2260 2700 e o F - |
00000000 3740 2675 <! 3660 2750 3900 3125 . 4140 3250 3780 2775 |
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4 i
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PGE 7711p 5P.328 | LINE INTERSECTI®@N

WATER DEPTHS
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REC@RDING TYPHRHMETERS REC@RDING GE@METRY 1 10 20 30 40 50  %60 70 80 90 1?0 1?0 1?0 : ‘ 1?0 1']40 1?0 1?0 1710 1?0 1‘%0 2?0 210 2%0 2?0 240
: | | | I ! ! | Lis |

; I | I | | | | ! | L | | | | - . i | | ; l STHT IQNS
k 0.0 T T T 0.9 2.3 ' I / RRRRRR ] 0.0
RECSRDED BY GECR PARTY 101 SURCE AIRGUN ARRAY - U { 1 { ﬂ { ! ! J ‘ } | l | {

} {

VESSEL M.V. LBNGVA ' SOURCE CAPACITY 3600 CU.IN. ‘ . 1] , | L Ll L & & : S ‘
DATE SHOT = 24TH N@VEMBE ﬁ 1976 SOURCE PRESSURE 2000 P.S.I. i i g ? > ‘ Sl £ : < ' PHILLIPS PE l ROLEU"

SHOBTING DIRECTION 54 DEGREES NS. OF BUNS
NAVIGATION PRIMARY MAGNAVEX SAT., NAV. POP INTERVAL 25 M | J & %
FBLD = 4800%

S8URCE DEPTH

7.5 L v _ ) G )> 5 ) ) PP
mm 14 M o 7}
. 3795

|
5 M ) ;
{ « )} 7 } : ¥ o, .
LBCATION ANTENNA PBSITIeN CRBLE LENGTH 2400 M &j‘ I ;’ ) } : | : .
L8N CUT FILTER 8 HZ : 8ROUP INTERVAL 50 M ALL LIVE b \ ) ; % :

} ) -
: , ) ) ;

| o . ' LINE : PGE 7/11P
SLOPE 18 DB/@CT | N8. BGEOPHONE OROUPS 48 A

STNS 1 - 248
N@RTH SEA BLBCK 7/11

COD_PROSPECT
EQUALISED MIGRATION

{‘ ) X < X E
HIGH CUT FILTER 124 HZ ’ NUMBER PER BROUP 30 , NEEES ‘, . v G SCCOCECE e R T : ’ O Z el AEC (RCLALR LA LK k IR 4¢
TAPE FBRMAT  SEG-C | OFFBET (BUN-CH.48) 220 M - REPBRTED '

4

> >
SRMPLE INTERVAL 2 Ms g WTR-BRK/DPTH TRANS . ;
RECORD LENGTH 6 SECS | BETWEEN SECTIONS  5/48,41/40,31/30,21/20,11/10,4/8 . o ' > N80 TR ‘Q’E’?\’\’\‘? 13480

RECORDING POLARITY  COMPRESSION = r%esanvs NUMBER ' }$ /<', L)) >
1!
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