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borehole images has been restricted to one-well-at-a-time efforts and has not been

carefully calibrated fo cores.

There is a need for amethod {or creating a more defailed stratigraphic model which
relies upon borehole images and core information obtained from wellbores which are

lovated nearong another in g field.
25 SUMMARY OF THE INVENTION
A meethod for creating a strativraphic model is provided. A conventional core is

obtained from a wellbore, The wellbore includes an interval of stratigraphic interest

which includes & cored interval from which the cora was obtammed. The core is

L
e

examined and a graphic core description is developed from the examination.

Wireline data i3 obtwined from the interval of suatigraphic interest. The sireline data

inclades a borehole mage and, preferably, a suite of well logs. The wirgline data is

i



includes a iviehole ima aud, prcferabh . a ui ot Il lo
') he wh in data iprocessed into an interpretable

\N@QMEhuhmiinage. The detail ed graphi c core despCT/ps100Ti066043
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is conpared with a portion of the borehol e i mage
corresponding to the cored interval to create a

cat al ogue of geol ogic i mage fades. The entire borehol e
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pluratity of nearby wellbores.

It is another object to provide a method for creating a detailed stratigraphic
interpretation of a wellbore without cores by assigning geologic image facies deri ved

from a different wellbore.
BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects, features and advantages of the present invention will become

better understood with regard to the following description, pending claims and

accompanying drawings where:
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better understood with regard to the foll ow ng

description, pending clains and acconpanyi ng draw ngs
wob@re1dBG. 1 is a schematic illustration of aPCT/US2007/066043

3-di nensi onal reservoir nodel nmade in accordance wth

the present invention which has three exenplary

pseudocores whi ch axe correl ated between weboresto
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illustrates a continuous detail ed graphic core
description of the core; FIGS. 4L and 4B,

r eSPe e td ¥ Bb¥ehaBROWpRlkeidtM boliR@esf f HOMbiMidealih Behsdadimg the
and a segnent of an interprctabie borehole i mage which
wasrapgaeint medeh &G el i ne data; FIG 5 shows

exenpl ary geol ogic i mage faeies A, B, and C generated
froma graphic core description and a borehol e i mage,

and GBS shewglepiretsglitinb foorspemsitornnd F1Q. PYolllakette 4 ypalauous
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10 The present invention provides a nethod for creating a
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mastemfifemddite Béreialid prapRintchndehadefEm the shelise data;

3-di ntnsional reservoir nodel which contains well bores

A, B, and C Geologic interpretations or "' nmaster

PSEl GRAGSexempRi € s EMPNaE: ALARTA, BRe Ofzehdi@ed from a graphic

wel | bores. The master pstiedocorcs are based upon

15 porashersenptivaged adarchpledness: 8% oss one or nore cored
intervals. The three cores are associated with cored
intervals in the well bores. Connecting |ines , o
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f 1 owchar escribes the steps taken i" an
exenpl ary net hod of
20 DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a method for creating a stratigraphic model from
borehole image data and one or more cores. Subsequently, a reservoir model may be
made from the stratigraphic maodel.
25
FIG. 1 shows a 3-dimensional reservoir model which contains wellbores A, B, and C.
Geplogic interpretations or “master pseudocores” are shown adjacent each of the
wellbores. The master psucdacores are based upon borehole itnages calibrated across
one or more cored intervals, The three cores are associated with cored intervals in the
30 wellbores. Connecting Hnes iHustrate the correlation of reserveir zones or facies

between pairs of wellbores.




constructing a straligraphic nodel. First, a core is

obtained i step 110 froma cored interval wthin a
waeloThoni3dThe core is exam ned and a detail ed grEpHR2907/066043

core description is created in step 120. Wreline data

is then obtained in step 130 over an interval of

stratigraphic interest of the weil bore which al so

C OFIGAR fssa fitnectearvadeh deseiheathe Fhps tdeeth dorxemylaly method of

general l.y much. smal | er . in.length than.the gve
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¢ ogtﬁggllﬁgitx'@ EM@bar oPHRSAABERIDYwhigh Q&fi@ézﬁgﬁtﬁaﬂ?& Gie akiehfion is

i mage”t. des s created in step 150 T is ca alpo,ue, of

gemiuglfi d'hi maxgbng dadeincludes HemelhodmpsmeedThig iitshine doyais then

bor ehal € .i in.stepn. 160 £0.6r ¥: orel i mnary

ps%rﬁc ‘g?:eéirl'{ég%g?é? ﬁ‘éﬁ %1:}11?1 Er}%gﬁa{ﬂgfb Bé"fﬁ ?%?rin 3%egphi C interest.
10 A workstation is preferably used in step 170 to
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St b@bhdd¢ RRiE Svhidicefregbniniothieatel iacmast Brbsppendiooonelogne of

Second wireline data i(ﬁ' obt giqneg in s} eﬁ %lfo {rom A fac
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i ncludes a second borehol e i mage. The second w reljél F o
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conpared in step 280 w th the catal ogue of geol ogic

i npgbmimcy esudeosrienthe idersdod sdatprabimiigasl o FsatidoRsTe

forseglléem;becond interval of stratigraphic interest. The
sedond 1°nt er pretabl e borehole image is exam ned in

step 210, preferably interactively with a conputer

wor.kst at i. o create.a second- ter [T e | G
20¢ e Sed o0 GaPRbRad REF PO PRR Bl SR ERE Vitn! Rers.

second interval of stratigraphic interest, The second wireline data includes a sccond

borehole image. The second wireline data is processed into a second interpretable
borchole image in step 190. The second borehole image is compared in step 200 with
the catalogue of genlogic image facies to create a second preliminary pseudocore for
25 the second interval of stratigraphic interest. The second interpretable borehole image
is examined in step 210, preferably interactively with a computer workstation, to
create a second master pseudocore for the second interval of stratigraphic interest.
The master pseudocores are correlated between the wellbores to create a stratigraphic
model in step 220. This stratigraphic model may then be used in building a reservoir

30 modelin step 230

Optionally, move than one core may be used in developing an enhanced catalogue of
geologic image facies. Detailed graphic core descriptions for these additional cores

4




The master pseudocores are correl ated between the

wei l bores to create a stratigraphic node! in step 220.
wabiog/1st1s@t i gr aphi ¢ nodel may then be used i n PCI/U800T066043

a reservoir nodel in step 230. Optionally- nore than

one core may be used in devel oping an enhanced

cat al ogue of geol ogic imge faeies. Detailed graphic

cosre cohepaed pith onsespondingwstomad imérmmlbied:@ﬂé@@riewges to create
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e stratigraphic nodel is preferably a
3 prem,n thnpilesanbtiethod gay slsp fhe upedeldp gerisirueingel-dimensional
veygr., the present nethod a also be useful in
cons rUcting 2-di mensi onal nodels. The af orenenti oned
iosteps n1constructing he stratigraphi c nodel shall now
bed i reater deta SLep
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| nE@eRsdd ih @reafer H@ast one of the mellbores A Bor C
Refermg to FIG 1, two spaced apart cores cored
intervals are sho in wellbore A and a third core is
hawp 1l el blhghesBddy this exanple, no cores are
ta en fromwol [bore C Core information from wel | bores
15A and B can be extrapolated to wefiboic C, as will be
degeld g&qaﬁﬁlfﬂ‘- SRr ({reﬁ{?@ g bOnRAGH; anE 1chfi®n€ Of @8 weHbores
a cole |nterv In the respective well bore from which
t hé., Bor &. iederobg i Bk 1. tho spacep 8a%1 ¢sires ang coreil [ptgyalg greshown
”EEnthQm‘%ﬁ‘ [S 1@5‘!1 Wil BreGiQ G RURYI ?51*& m&%m@ E@Inﬁfl@ Blo¥ores are
cores wou en from each of the well bores,
Futzﬂdmefrpmmlsélah#ew obiere tfpenation fgrbeclibores A and B can be

20 extrapolated to wellbore C, as will be described below. Corresponding to each of the

Ln

cores is a cored interval in the vespective wellbore from which the core was obtained.
It is possible to utilize this method with only one core. However, more preferably,
cores would be taken from each of the wellbores, Further, ideally one core would be
faken from each reservoir zone in each wellbore. Typically, the cores are of 100-200
25  feet in length and 4-6 inches in diameter. As mentioned above, the cores contribute to

creating the overall catalogue of geologic image facies.

LA




taken from each reservoir zone in each well bore
Typically, the cores are of 100-200 feet in |length and
wa2@7iimabes i n di aneter As nentioned above, thRCTUSEE7/066043
contribute to creating the overall catal ogue of
geol ogi ¢ i mage faci eStep 120: Examining Core(s) and
Creatl ng Det a| I ed Graphl c iCore Descrl ptl ons The core )

descrl pt| on is devel oped'FI'G 3Ashowsfour adjbacent
and di stinct segnments of a core. Typically, each of
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ph sical, struyctures_and ot her attrl butes of the core.
APIGHEEE Obhe EPEabY HEY 47 e 8 G ABHIEoR S
d%ﬁfab@h&t&@ rrfa'if%@h?(fe%tikdi&@r g@kn B, fRsRal Srutlids kAGWRr t O
those skilled in the art " of exam ni ng geol ogi ¢ data
10 f ragmibwick Dféfhaﬁ@"?wﬂlﬁf piveRss pecreggerdesdlad Eiphie pprgidescription from
de _ 0. 130416 el
oP sty R el RBh 5 B o olflo B8 a3 Bl A e
t heormelcllbardewidvet badestmitodriy &lrth@f dedait.at i gr aph| c
interest. This interval of stratigraphic interest
contains the smaller cored interval fromwhich the
caBtep Wes _extbaghiad Wikyint Datal Iycludihe Berchole dmuad Batof
_ Strati graph| e interest arc of approxinmately 1000 to
155000 feet in | ength. Accordingly, this interval of

| @RS dutSis B blali¥8 Fortthe wkiengd Svedbn tﬂ'ﬂ&v:ﬂ@ﬁ' eghtigraphic
interval. Wreline data is. obtained b unni ng

wi iPETSsh eT K Brerwe RhstiaHgtapRle PEgEY cortaing g‘,rhg er ep interval from

Wi \K@U‘i NR cHRlGsQREROE dr IRXIY, Wedsb gﬁer\’ﬁy Qf\ﬁﬁétngﬂ‘apﬁ& APS are of
and not limtation, boreholelrme data and | east a

mi asprraf e ey tl80G o f&aﬂ\%ehtn lerh. %pwdm% ghig g‘é“rﬁﬁi Of gyerest is
20 de,ﬂ% t}&ngéﬂger%}g%? ORd iG@lvihper, porosity, etc). This

data“is pre gat ered rn adgital format. A
preferred i mage tooI is Ol Based Mcro | mager

( :E»"I:“rle_?irget 5‘3[& is-obtained by running a wireling tool down the wellbore of interest.

The wireline data obtained may include, by way of example and not limitation,

borehole image data and at least a minimal suite of conventional well logs (gainma

25 ray, density, sonic, neutron, caliper, porosity, ete), This data is preferably gathered in
a digital format. A preferred image tool is Oil Based Micro Imager (OBME)™
commercially available from Schlumberger Information Solutions of Houston, Texas,
Those skilled in the art will appreciate that other types of imaging may be used as
well with the present invention.

30




commerci ally avail able from Schl unberger Information

Sol utions of Houston, Texas. Those skilled in the art
WaRol7/1851pF eci ate that ot her types of inmagi ng nNBgT/B82007/066043

used as well with the present invention.Step 140:

Processing Wrelin e Data into nter pretable Borehol e

| mages The wireline data, including the borehole image

daStap bf0: st ePrdc38ind Wirpthef Brta bity Inerpetdiddiorbntle

digital file containing an interpretable bor ehol e

i mage covering the interval of slrat graphic
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10 t henandrtinbsofitaer v ateasf instyratblg bagshole ithagee sewnilable from vendors

contain W t hi sin ata fil u e
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o BB B APougH RGBT i OGP BR g hulile
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i5] ong continuous piece of paper to create a plot of
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found that exam nation using the |long continuous piece
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i rr’axgeh«ﬂf tmm@estep St preS@nbi@pdutei lalogg aldea@rmeotgml ol log data

R P e o e R

for the interval of stratigraphic interest in the wellbore It has baen found that

examination using the long continuous piece of paper is advantageous over using a

computer workstation when examining the interpretable borehole image or images.

25 Step 150: Creating a Catalogue of Geologic Image Facies;

The detailed graphic core description of step 120 is compared to the plot of the

interpretable borehole image of step 140 for the same depth interval as the cored

interval of step 110. Key features and attributes are identified in the interpretable
30 borehole image. Non-limiting examples of features and attributes may include

bedding, layering, image color, dipping or inclined surfaces, etc.




i nterpreiabl e borehole image of step 140 for the sane
depth interval as the cored interval of step 110. Key

WO 236 and attri butes are identified in thePCT/US2007/066043
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i nterpretabl e borehole inmage. Non-limting exanpl es of
features and attributes may include bedding. |ayering,
i mge color, dipping or inclined surfaces, etc.As a
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are identified fromthe graphic core description.
Se@ztfezmmg toFIG. hembmzémtﬁ erd ifmgdict! fimn GoeragBisent degeription.
se int S [
f ae5ek en& o‘%g eaﬁor C}imlé n‘nﬁ%{ {%étdcg) rje%})%qd?) thgs%%tgg}agé In’g%g&?%cﬂmd as
sagﬁa&Ingagﬂ ﬁacﬁt@@f\l,lﬂsand‘ﬂ,l ﬁmes:xmabb fhpie8 AdmohagiveandstmeBnd
is shai.e, and occ|

| Soo‘sgxadléaneg‘aﬂﬁ 2 urlgl Eauc@cfg Ersgaifa ﬁnq ?]ctc&;.\}glmq%wal ;“i, £ and%

Copgeguenbbided dakisloat fglicok WRRregiscConagenilac c&sﬂa@w of
defined to transla % |mag£e character into eoI?

| NESOIH SHTHER Hi5ies & %ﬂ G- f%&%‘é*reg’ﬁﬁ&?g“éé‘sﬁcbmg‘? geo
Fagi@prstalifh t he Remai nder of the Interval of
Strattgraphlc Interest Referring to FIG 6, a borehole
|mage is showmn on the left. Geologic imge facies are

T‘E‘%O?@ 0 fi\gfoﬂn mdﬂroﬁjza ILeLY ?!m&fm 'tlﬂzﬁ@fi@ﬁﬁd@?gf B ®sterval of

the catal ogue éstablished in step

15@1@@@&.&&&2 the top interval is shale and is

assigned facies B The next interval is assigned with
facies C and so on A graphical representation of the
enRéﬁemrgu@ EH5.9, aborhiolg éﬂhg&gé showmagatid k@i Gsolpgic dnegtfedes are

]lc'l Z'%%Q%ggf tﬁﬁ]o% rgllngsz&trg{;g P*écrs sk gP tﬁfs §?rle¥ml(e: lalédf_.rﬁ éﬁ@%?iée {2 tzgogue

aSedablished in step 150. For example, the top interval is shale and is assigned facies B.

e

The next interval is assigned with facies C and so on. A graphical representation of
the entire succession of geologic image fagies is created using geologic patterns to
represent each image facies. Thig graphical representation is referred to as a

preliminary “pseudocore”™ and is shown on the right side in FIG. 6.

Step 170: Creating a Master Pscudocore Interpretation

The interpretable borchole tmage from step 140, for the entire of interval of
stratigraphic inferest, is interactively examined using a computer workstation with
commereially available image viewing software, such as Petris' Recall. This step
preferably includes interactively changing the vertical scale and dynamic color scaling
of the images o emphasis subtle features, Furthermore, the software is ideally used to

8




prelimnary "pseudocore” and is shown on the right
side in FIG 6. Step 170; Creatine a Master Pseudocore

WO piogfpaiéé at i on The interpretabl e borehol e i NERET/USIAT/066043
step 140, for th entire of interval of stratigraphic
interest, is interactively exam ned using a conputer
wor kstation with commercially avail abl e i nage vi ew ng
s ahésareand saohl digpiRebed ssirfateaal to idaivy ﬂuﬁp aqnd' ghersabbiyral

T e A R S e R

f eg@tid @fire it er nir@ id the cared ek et disis hp’kﬁﬁﬂd xyul-usle ddditional
tonmeasure and record dip d surfaces and
i rbPEyo 3l B SRR SOHEPr DT LR FORRTLS e wellbore,
5 Subsequently, the geol ogic description of the borehole
i mges (pse docore) of the entire interval of interest
i nStené8tor edigining Seccpd Wirding it ed with t he
addltlonal anal ysis to create a master pseudocore for
all intervals ofinterest in the wellbore. Step 380:
ObWaiehiedptSsobiadhelifionl 4 reohve byre wivitie escend igterval of
?g%ngilrugleaghn ]glﬁgrtesrqat%ﬁisrqap @E&ln}eg % ?&ég ?&,a‘ﬁﬂ.ﬂﬁglgd%eﬁi%ﬁg{é% image, and
10 W preferaddy, datige afgabventioed! wdd sogm abdesehoddenisiwpdéf. and
preferably, a suite of conventional well |ogs as
described in step 130. Step 190: Processng Second
W gigh it @ Datrgocbhinge: SpeadWimlinebhte data is then
processed 1nto a second interpretabie borehol e i mage.
The second wireline data nmay or may not include a
POTHik Qo FPLAEERANEH B eheh Yrire&od B 4 RicBhYRlerprefabR HoRMBIe
and core interval are available, this core and cored
15 i ninsgeall haresond/wirslams|datampyer iy aet WRkde apaition garesponding to a
ge&{rggi!nﬁ.ﬁﬂaﬁ% g‘:cina%ore%lﬁﬂf@’gg avAd BRI R RrSRAQBL interval
prel i mnary pseudocp re e second borehol e I mage is
compar&ibledo tilmnexths tatwgzusatiabegeie otsedesrogi ¢ | mage
facies. As a result, a second prelimnary pseudocore
is created for the second interval of stratigraphic
I NSepest:. St@pathbQ:secondatdlingnay Sendochrd/hst er
Pseudocor e

20
The second borehole image is compared to the existing catalogue of geologic image
facigs. As aresult, a second preliminary pseudocore is ereated for the second interval
of stratigraphic interest.

25 Step 210: Creating a Second Master Pseudocore

The second interpretable borehole image is interactively examined and compared with
the second preliminary pseudocore, As aresudt, a second master pseudocore 15
developed for the second interval of stratigraphic interest. This second master

30 pseudocote is created in a manner similar to that deseribed above with respect to step

170.




The second interpretabie borehole inmage is
interactively exam ned and conpared with the second

wee@riimdia@ry pseudocore. As a result, a secondPCEESHWO7/066043

10

5

20

[
L¥ 4]

pseudocore is devel oped for the second interval of
stratigraphic interest. This second master pseudocore

is created in a manner simlar to that descri bed above

W $ibp BB pectCdnelasihe the MBiSPemddaiss Ban tiel Weilbngegth€ reate a 3-
.quqgocgf s fromthe Wllbares to Create a 3-

ISR URhErap it §%ﬁ¥c Model ; Referring again to

FIG 1, zones of simlar character in the roaster
pseudocor es are correl at en wei] bores. This

C ORI RE PO Fot K6 AT SHTa By RaEaA M der decsgps are

9 Q¥ RE QI belBGh Q\%sﬁ)&@ﬁ TPECddErelallon RRCSANBisHET Byl &&ign%@eﬁ’aues
in adjacent wells. As a sinple exanple, a series of

f aigseupaotiagier thappreuiis thosamaneytiqsborderip efligt @l *alls I’f“’a? simple

si .| Ak @fglxegfof { %ﬁ‘}e@?& OB '%e‘ﬁp?&%% neehlbar.g mg a similar
cours actual geology is typica nmore conpl ex.
I—bmeweﬁapxes he -Bds mnm}:mu widibpiee9t ofurgo wn@ﬂl gmlﬂ@' is typically much
corresp in

a piBP mp ﬁowe ok 1%1%&%;2 !rmélg yus %rrf éigrr%aéug %Egpoh?lﬂ%
pSMﬁtﬁ@'@pme $n{aﬂﬂb hmt:ﬂmpﬁlqdr Blgd g:esc@imﬂ)tamgweamrasemed in the
corre#atlon E%n IS 033|bte uEJng onveﬁ

wi FRPIGRETS SRU o PG PSP IS EE R b é*h’cﬂP@S%ﬂH%a%%é

St @pv@dRnalBuitdlgll: NG @tRRBIRAY m,tarrprw&de;brefmx@ Nnhiee.

Stratigraphi c Model; Subsequently, fromthe

stratigraphic nodel or interpretation of step 220, a

reSeh ¥oh-r  NOHSITBIR 2661 WJ&H&&_@%@ §I ﬁlc Model:
acconpl 1 Shed by utilrzing the correl at ones of
S|n1lar character fromstep 220 as |nput for

Coﬁéﬁi«;&gﬁﬁ e%l e %@a%ai@gus%gﬁqﬂ b teidsb Ao f

il %rhbael {e¥ervoir

ava tware tware may | ncl udé GOCAD,

or mPEef Rigly bbw@xtﬁnﬁadrb"@n&ge re@audigasitby utihizing éhﬁetm@m"mdwatl% of

addi ti ona Y . g

s L e

c otmﬁﬁersxanﬁ asofilabloseftevar ot suftvtaoe inag scpde CAKIAD, or PETREL by
erforned in step 160. These i nproved

de%gﬂWEﬁﬂ%%ﬁgﬁﬂY dbns can be applied

In the event that additional cores are available, these cores may be used to further
defing or improve the detailed comparisons of core character 1o interpretable horehole
images performed in step 160, These improved detaifed comparisons ean be applied

to all intervals of inierest in the master psendocore interpretations of step 200.

While in the foregoing specification this invention has been described m relation to
gertain preferred embodiments thereof, and many details have been set forth for
purpose of illustration, it will be apparent to those skilled in the art that the invention
is susceptible to alteration and that certain other details deseribed herein can vary

considerably without departing from the basic principles of the invention.
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to all intervals of interest in the master pseiidocore
interpretations of step 200. While in the foregoing

wap@eitisiaat i on this i nventi on has been descri bRCI/UR2007/066043
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20
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relation to certain preferred enbodi nents thereof, and
many details have been set forth for purpose of
illustration, it will be apparent to those skilled in

t he1pCr 1S ORAINIBD IBnvention is susceptible to

alteration and that certain other details described
herein can vary considerably w thout departing from
the bash gefiolled sy Qktrdtp@ahiviaeddl odm MRk thSstehAMMED
IS 1. Anethod for creating a stratigraphi e nodel
conprising the steps of: a) obtaining a core froma

vel I'borg, thenwehd PakerBav RaIRR:, Rt@NNal Bing an interval of
stratigraphic interest including a cored interval from
whi ch the cokdtigiephioiyteashiaghdipg asRediiprwg! ¥ vdrhdhanere
creating a g%ggg%ﬁwgore description fromthe core; c)
obt ai ning wiréeline data, including a borehole inmage,
over an interval of stratigraphic interest which

cont ai the_cored .int | . d) processi D e
wirelim dat%m?“r’%‘%‘“% g ot Igir %F%%‘%g‘l ggdlﬁ}o°r°gﬁ‘g?é§&?’%}§§?méihe
conpari ng t herelet ai | ed graphic core description with a
portion of the borehole image corresponding to the
cored interval to create a catal ogue of geol ogi c i mage
fades; ) compathhgithne Lo Rkt dRagthollniape over an interval of
cat al ogue of geologic inmage facies to create a

prel i m nary SHSEIHMRORETEE Phich OBAPE g gpregnterval;
stratigraphic interest; g) exanmining the interpretable
borehol e I nmage and the prelimnary pseudocore to |
create @ nagresesynsiiovishee dai BFpdpktnreiable fyrchole image:
obtai ning a second wireline data froma second

wel | bore covering a o _ _
€) comparing the detailed graphic core description with & portion of the

borehole image corresponding to the cored interval to create a

catalogue of geologic image facies;

i) comparing the borehole image to the catalogue of geologic image
facies to create a preliminary pseudocore for the interval of

stratigraphic interest;

g) examining the interpretable borehole image and the preliminary

pseudocore to create a master pseudocere interpretation;

h) obtaining a second wireline data from a second wellbore covering a
second interval of stratigraphic interest, the second wireline data

including a second borehole image;

i) processing the second wireline data inte a second interpretable
borehole image;

11




second interval of stratigraphic interest, the second
wi reline data including a second borehol e image; i)

wWee@ecasHBng t he second wireline data into a seRORtS2007/066043

10

15

20

30

i nterpretable borehole inage;j ) conparing the second
borehol e i mage to the catal ogue of geol ogi c i mage
fades to create a second prelimnary pseudocore for
the second interval of stratigraphic interest; k)

th cond i nt t abl e borehol e | and
cram L1 RS REERA RSB0 5, DRI ok IS

master pseu Qﬁ&‘g@ @siesa8 dreXil aGOdona hadlintigarh @havdetors fie the second
first and second nmaster psyedocores of the well bores

to create a“ﬁ@?@ﬁ@@%ﬁﬁﬁwgmﬁﬂB@EQZ. The method of claim

1 further conprising the step of: building a reservoir
nmodel fromthe stratigraphic nodel 3. The nethod of

cl ai m k) f ur exrewining ghe sgenndgniemesiahieporghole inaeg gndihe;saesd
one other ¢ gfeﬁnﬁpa&@b&a hFOMRAR aoafeccfiﬁ%-z{s&&?@euﬁﬂ&re;_am:i

second wel | bores to enhance the catal ogue of geol ogic
i mge fades prior to the creation of any prelimnary

pseudogore. 4 JQ%U'E%E\PE:%Q ttngﬁrgtl a%lg %c%g%%ﬁtgf %ugtg({&gre@%f the

| east ohe ofNEF CEre 1 Obtaine

wel | bore. Swellbgcnetchatk ofiratbaphic fiodbler ei n: t he al
| east one other core is obtained fromthe second
wel | bore. 6. The nethod of claim1l wherein: the

stx at i gmapkieddRIm | Sutie eenghidmnte apbs; 7. The
met hod of claim1 wherejn: the,eratLg%aB&Lc nodel is
t wo- di rERding Aggseoirppdel e i SHRURRRIGTSGher ei n:

3. The method of claim 1 further including the step of:
nsing at least one other core obtained from one of the first and second
wellbores {o enlrance the catalogue of geologic image facies prior to the

creation of any preliminary pseudocore.

4, The method of claim 3 wherein:

the at least one other core is obtained from the first wellbore.

3. The method of claim 3 wherein:

the at least one other core is obtained from the second welibore.

6. The method of claim 1 wherein:

the stratigraphic model is thres-dimensional.

7. The method of claim 1 wherein:

the stratigraphic model is two-dimensional,




step (e) includes plotting a digital file of the
i nterpretabl e borehole i nage on to paper. 9, The

worgdonomsiad claim 1l wherein; the wireline data PCDUSINEE066043
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a suite of wellbore Iogs 10. The nmethod of claim?9
wherein: the suite of wellbore |ogs includes at | east
one of gamma ray, density, sonic, neutron, caliper and
pat.osi tThelnpgisad dftlaivA Irvdteoat f or creating a detail ed

stratigraphj.c . nterpretat. f r.an. . u r.ed .

el | borts g SRt Sige it alyEnEpRRRIRpole image on o
wel | borgpet he wel | bore having a interval of

stratigraphic interest including a cored interval from
whi ch the core was obtained; b) exam ning the core and
crgat i NthednGh@FGinaareh@gscription fromthe core; c)
obtaining wireline data, including a borehole inmge,

over arih¢ witelingslatagnclades e abrilbOraiPsT est  whi ch
contains the cored interval; d) processing e wireline
data into an interpretabl e borehol e i mage; e)

colfpar i Hyg ndieoddgchithddvlapreiphi ¢ core description with a
porti °.rh1§’ g‘uittet WRAEGO RIS nlRQE ﬁ?z«ﬁs[ SRA9ALRY th by, sonic,
cored iMterval to Creatée a cata ogue of® geol odi ¢ i rage

f aci bs;nehiroe eafiar.iand ptidvsithlogehol e i mage to the

cat al ogue of geologic imge facies to create a
prelimnary pseudocore for the interval of

striat i oA apktiod fomndreniag b dgliiexantipiaphic iferpranttion pf &irabluecored
borehol e jmage and the prelimnary pseudocore to

creat e W PR @MPHEBEdocor e i nterpretation;

a) obtaining a core from a wellbore, the wellbore having an interval of
stratigraphic interest including a cored interval from which the core

was obtained;

b} examining the core and ereating a graphic core description from the
core;
¢ obtaining wircline data, including a borehole image, over an interval of

stratigraphic interest which contains the cored interyal;
dy processing the wireline data into an interpretable botehole image;

&) compating the detailed graphic core description with a portion of the
borehole image corresponding to the cored interval to create a

catalogue of geologic image facies;

) comparing the borehole image 1o the catalogue of geologic image
facies to create a preliminary pseudocore for the interval of
stratigraphic interest;

13




h) obtaining a second wireline data froma second
uncored wel | bore covering a second interval of

w@ratiggs@phk i nterest, the second wireline daR@r/Uus2007/066043

10

i ncluding a second borehole inmage; i) processing the
second wireline data into a second intetpretabie
borehol e image; j ) conparing the second borehol e

i mage to the catal ogue of geol ogic imge facies to

d. f
Chtervdl of Sorumegbe Rt pRIEHAE dhteq F b B RO

the second ipgdudburetiablepichonaho b&uﬁmgemamﬁtemhm,second
prelimnary pseudocore to create a second naster
pseudoeore for the uncored wellbore to create

strei tigr aphbgidifd Oé0vBdd ORclbRTRA fidk Padcdond bRBddneclbore

of the other we|lDbore
covering a second interval of stratigraphic interest, the second wireline

data including a second borehole image;

i) processing the second wirsline data into a second interpretable

borghole image;

i comparing the second borehole image to the catalogue of geologic
image facies to create a second preliminary pseudocore for the second

interval of stratigraphic hiterest; and

k) examihing the second interpretable borehole image and the second
preliminary pseudocorte 1o create a sccond master pseudocore for the
uncored wellbore to create stratigraphic information based in part from

the core of the other wellhore,
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