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Summary

Rock physics is the bridge between well and seismic daia.link is demonstrated on a Paleocene prospettie UK North
Seathatappears to bentirely stratigraphic. fe likelihood of finding hydrocarbons has been significantly improved through the
use ofrock physics analysisseismic inversiorand a detailed analysis of seismic gather data.

Introduction

A geological model should be the basis of all prospect intetfmesa This model is usually conceptual as the seismic does not
always allow aigorous insight into the geological detdih this instance with a good regional understaga@ind good seismic

data the leagvas interpreted as a crevasse splay direng offa Paleocene fairway e UK Central North Sea. Crevass splays

are ideal settings for stratigraphic traps with the coarsest sediments being deposited nearest to the channels. &foeee is ther
the possibility othis type of play being a trap fydro@rbons assuming all other required components esagtce, migration
etc.Ram S. SaxenAAPG Bulletin Volume 62 (1978)

Rock physics analysis

Three wells were analysed. Two wetliscoverywells about 15kms equidistant fraime prospect, one to the Sbwnd the other
to the East. The objectivaf the rock physics analysigas to determine the expected seismic response with hydrocarbons and
whether any elastic parameter might be able to discrimiithtéddgy, sand from shale, and hydrocarbons from brine
Thediscoverywells encounteredands with porositiesetweern20 to 25% and water saturatiof®n) between 1mnd40%. The
AVO response fothe brine saturated casie Class - there is a positive reflectivity (polarity definitidnan increase in Al ia
red trough) on the near trace dimming with offset. With hydrocadaturationa Class 2p occursthe near traceamplitudeis
lower compared to that of brine and there is a phase reversal on the farThecess a well very close to the lead whidd a
ratty Forties sand and was water bearing. This well was used to crps¢eido well(Fig. 1) for use in2D modelling. The
reservoir interval was modified by increasing the net:gross and poisityattempt to model the expected reservoir priasert
at thelead itself

dimming of amplitude with offset for both brine and oil, much more so for oil
More sand and better porosity increases expected AVO
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higher net:gross and porosifihe lrine saturated casgims with offsetil saturation generates increasihming with offset.
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The 2D modelling indicated a dimming with offset similar to the 1D modellmgl that seen on the seismiitowever the
amplitudeddid notsatisfactorilymatch the real seismic responde. alternaive model was generated by perturbihg porosity

from right to left This resulted in the modelled data being a closer match to the saisthie areasvhere theporosity was
lower. This appearetb indicate that the sand maybe tigdibwever, here areareas where the real seismic response is similar
the ODT responsseein Fig. 1, which from themodelling is characterised by a slight phase reversal on the far offsets. This
appeardo indicatepossiblesweet spots within a mainly tight reservoir.
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Ifig. 271 2D seismic line through the prospect: (uppeissic near stacklower) far stack

The following observationweremade based on the rock physics analysis:

The sands are harder than twerlyingshale

Hydrocarbos softens the sands

Seismically, brine sands are brighter than hydrocarbon sands

Seismically, both brine and hydrocarbsaturatecsands dim with offset

Depending on fluid or porosities a phase reversal of the top reservoir may occur (type 2p AVO)
Increasingthe porosity lowergdheamplitude alower porosity increasdbeamplitude

Too To T To T Do

Elastic properties

It was decidd to investigate what elastic parameters might bk do discriminate lithologiesind fluids. A number of
parameters were tested butinthed Lambda Rho (&.3)3) and Mu Rho (&€.}) were chos:s
The computed el astic properties a&.) and €.} from the wel!/| w
Hi gh values of €.}, a measur e ofbempgogd sadrid tngicatarram lewanl sueenss i d fi va. it
indicative of oil (Fig. 3) Where the oil saturatiodecreased to less than 12B&re was considerable overlap on the crossplot

between oil and brindata points. TheMR parameters would not be able to distirgllow oil saturations in this case.
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Fig. 371 Weli C', c'r' ‘0 s sp ‘I ' éim d o degmentsjisolated to see where in the well they plattedg her €.} and | ower
indicative of hydrocarbonhere is a good discrimation between lithologies and fluids using these parameters.

L N,.\,..,\“M «'ﬁﬂ:}'%ﬁ \Rf‘-\_zm-‘ -7”.-—'»‘4 T e Al

Seismic data

Quite often there is a disconnect between the modelling carried out using well data and extracting the same elassc propertie
from the seismic data. In this instance tests shdivedlata to be of a quality that would allow a robust inversion. The inversion

was a simultaneous inversion to P impedance and S impedance
the interval was used to help prevent the backgranodel biasing the resulthe downside was that the impedance values are

slightly off absolute values.

The results of the inversiomsdicated that the reservoir pod waobablysand,and the reservoir fluid hydrocarbons lobst

likely patcty. Maps weremadeo f the €.} a Ml samd fpirwaytah bd dagilt s=en.and the presence of
hydrocarbons in the two di sc dhemvertedes. jb assredd e.n} tdhaet a oow evra |l tuhees
were crossplotted (Fig. 4)Polygons similar to those used on the same elastic parameters at the wetsapplied to

discriminate between lithology and fluid¥his hasconfirmed the likely presence of sand and hydrocarlbwhat can now be

called aprospet
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Fig. 41 Crossplot polygons of seismigvertede . ande- .. }
Theblue andyellow shadingndicates sand and regossible hydrocarbons.



