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U This decunent outiings the capstructidn ard usd of he dBASE 111+ files

‘b be uged for the storagd of hhe‘iargé‘ﬂuaqtﬁky,0? datajwhich‘{S‘bé1n9»'
Cacguirad durihg abudies of the diagénesis of the parnian rocks i the Cdofier

S

£

5
E}

asiis A atriet confarmity WiER the strueturas glved era by poressary to

allad $urther manipulation and conpilation of the vartous Hatas o

ia Badh wellowild bave‘ééséetaﬁad>wthhzkt flve data tilgs contalning :
NS ( ! le

. bealded in the futupe as tAplc areds are addedy notably etay mieralatyy .
%j.atngddlumlhégpéﬁteq@gammaéray gpeﬁtrnmetry, geophysical 169 dakav. o 0

2 topic areas Listed below, Addltlanal data fHiles Will

cpation in the 1L

-

S tepdest o f o S
UL thin ghetion petrology
Sl 3, Hand#gpetinen dageription ;
o 3 Gerk andlysis : . SN T
4. stdnaing electran dleroscopy ‘ e
‘&, Y=Ray diffraction

(e

i add{tien ﬁhér”ris;a'datalflie ko contain impdrﬁaﬁt‘1ﬁ43fMaElun‘abnq$ éiT
~the Wells bhat ygu hayeswarkad on. R T

AR B A L i i L
1% you are!unfamiliar wikh the dBAGE 111+ databadé package hlédgé takae o

tine ta;fuﬁ thrdugh‘Ehe tutarial provided WL the saftuare takiout 2 hourd),

g bresbing.the e gtructuréé;

Eatli af the sly Eybéé of datu tile hag & ﬁrevinugiy;devélaped‘stvuuture

" which determihes the way the data ls sbdrad 10 the $ile, Edch agw 3ile that

o digh te b made available to you under the fuilowing Aanesd

gl ereate must have d copy ot that struckurs, Thése gbrlctures are loecdted of © 0
AN

B\

o L. SEGTION.DOF L ez 2
Cowgeoesee o |y Leros [=Reb Jerys f

3 PORAN, DHF 4/;:‘:,.\‘(

4, serone (]
3. XRDDBELY
& WELLDA% A DBF
Buppase, fof axampld, you Wish to ereate 4 vete Analysis data tile
catled LUPLCA.DRE (nonenelature uf H1e will be explabned later), Place the
nasker digk i drive At ahd a {ormatted digk fn drive Bie (For hard digh

y

© aachifes, the drives may be 1 ifd A¢ respattivaly) . Hake & €opy gf the o

pagiired skrueture as fdllauet
As EOPY GHRAN,DBF §1EWDICA.DOF

Yau Arg hoy réadfﬂta Phveke the dBASE LIt4 patkage:
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dBAGE fg u%ually invoked by the connand DBASE, whémHUpun the sofbnars 1s

 Yoaded ready Ld ges Dnce you are in HBASE yau have twa mbdes af operatidn
Cooavailabler o 7

, *}‘and both W111 be used by YOU;‘

the "dat prnmpt" ' s ‘,;.‘f""
tha ASBIBT aeEnus PR : /

#*’v The ddt prpmpt {5 & dat BETNE stdp) at. the ﬂuttam of the screen énd you
qet to it by pressing the Est key (several Eipes’ i nawessary), the ASSIET

' manu ig entered by -gresaing the F? Ley: at the dat plumnt‘ nry pres*ing the

““hWO keys aihernately to Verify thisy

- This conmand has fEw, laaded tha emp&y fllae Data ia entered into‘bhia fiie by
ndans af 4 form put on-the streeni since thls forn 1d callad GORAN We need the
ALTAS part of thie above cdmmand. We .now have to Toad this {arp pruparatbry ta

8
S
<~~»

4+ ; Gattina readv for data Entrys. o ‘ L

Asaume Ehat e are to uuntinue to creata-aur eore ana}yqis ftle e

"CNOiCAaDBF. AL hha dat prapt Eype tha followxng commandt

dlsE sicioic Aans GORAM .o

using tey Wil el we ) by means of the ASSIET ménua( Fress Fz.

i

Hehus €4h be chanqed using the fatt and riglit arfay k&ys an the number o

‘padi Ghooss the BET UP neduw Use the up and dowi arrew keyg to highlight the -

various-available ehofces, Hightight the FORNAT FOR SCREEN aption and press
“bhe RETURN=kayy Highiight the disk drive with the naster filde (At} snd
RETURN: You will dde 4 116t of the séreen fornats for “the virfous data 4#ilesy

o Highl{ght GORAN FHT- and prags RETURN, You havﬁ Just 1aaded the #arm fnr gors
L ,‘anaIYSis data ehtry. L ‘ .

&, EMeMnmmma

Daky {s added at the end 6f 4 $le using APPEND. Thiw iy €h;‘most ugual
ways ot gue Latwr for lnberting and editinqc dur file 1g amp@y it pregtit but
Ne are ahfut to thange thats

T Use left and tlght arrow keys to salect tha UPDATE LETTS h{ghlight Lha
APPEND option (alrighty alright, sb {t's 4lready hlghlighﬁ&dl) and presy

© RETURN« 14 wverylhing has gbne to plat LO! 4nd BEHOLD! Up on the acresn {% 4

JAdney fden tor ybu ta fiii fi¢ This form rupresents tha firat record I the
databése‘ :

fhe cursor 1s eitéing at the start of the first boe (8. the #irst

#Iéld) to be filled {n of the foray {n this cyss land 311 otherd) ¥hig 1¢ tRY
nang 6 the ewploration wull the daka 14 drom; so.yeu Lyps thig ny and
procaed to the fagd box (well numberd . But tHere 1% & trap here for bhe
uhwaryy 14 taw will certaldly happen for sone datal your entry ¥111s the bay
gafplétatyy then the Hell ¢lags or houts dnd the curdsr dutonatically jumps te
Vo bhevnent Bowy oh the other hand 14 your aehtey anly partially #1114 the box

thelj you sugt grocded to the naxt bow by preqsing RETURN

Histakey In data sty can be corrected &t any tlae by wsing the ruli=tut

ur delate keys and retyping the entry. Vou tén go batk £n i previous hex usiag

 the drrow keys,
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Whaen Ehe last bo has teen dealt WiEh then yeu ean proceed to the next

U 4dRn record). After the last forn has been fii1ed i, finish by halding down

the OTHL kay while you press the END key. This tells the conputer that the
fi1e 46 tonplatey whereupen it is transfercad ko disk, S

i

7 Vou can hav et up bhe next and subsequent databass flies in the sans

i ‘fﬁhwﬂu;mgﬂhéamﬁwfukwswuﬂpm fiige and screen formabs, .
b Mints and flese T i i

‘tatord (d.g. CORKHOOD and 0117 Go to bhe dat prompt andtype:

{.

“V8ET FUNOTION 7 TO "CORKHODD; "

L 8ET FUNCTION B TO MoLjr o

PR

o datibage ¥ive and {ts asevclated seredn formats

. this will ther provide baxeéybfétkétéd‘with éqdare bracketse

The seni>calar neans ENTERy s6 it e nat needad {F the bow ie to b conpletely

CHitled with datac When you fdy 1111 16 your forn ¢laply press F7 and F8 at the
wellnanie dnd Audber bores Fespackively, You can do this fdr gther daks and 2
_funetion keysi but avokd changing F2 and F1o = SR, gﬁf 

14 the raverse vides used ko highiight the field boges an the Lput
serien does not work weil on your machine you ean attar bhe Fornat by the
Cfollewifig (ecge) ab the dat grempty o o 0 R R
}BETNINTENéiTK}d?F e = R pE S,
JGET DELTMITERS TO 'C3’ o AR R e
JEET DELIMITERSON oo e e ‘ .

e :

S 1o ydur ha1l4haat§;gﬁnay”you, you can turn the tell 8{# it tha dot
prompte R S S A '
(SR BELL OFF | e S R
S Tl o : , s
Thut ba earefuly dlhce the audibie warning te denetines ugeful when you are not
paying attentlien te the sereeds S ‘

. Editing datsenBilec o o a
© You can go batk and chinge éntries in the files at a faker tage 14
fecabgary, Follow the procedures Gutlined in yaetioh 4 abeve to set up.the
. Y

2l
W

o Yoy tdn edit {oone of Lud Waysy o o
“using the EDIT aption of khe UPDATE penu
: wking the DROWSE option of the UPDATE nefu. N
Both hethads have their advantages afd digadvanbaghs: Ustng EDIT yuu aré
prosentad with gne rucord lgereen forn) at a tine afid you have ta $1tp thrvugh
ko $iKd thy one you want uaing the Podn ahd PaUp kayky this fg 08 1% your
files sre yesuanably chort, The DROWSE option displays your file ane recerd to
& 1ine Bub with several records on the scredh simultanesusly, making latation
¢ thé ons vou want much essler Tusd Ppbn annd PgUp and thée up und dewn arrdd
keys fof havigation)j hoddver the scréen 18 tod narrow to show all +ields fuf
the pecordd ab onee So you have to sersil through the fields horigantally
using right and lett srrow kéys oty nore gquickly, waing the HUNE and END kéys.

jAre‘yﬁufféd uﬁﬁwith‘énherih@ théléémé‘Néilnamd‘aﬁﬁ;ﬂéliﬂumEér in‘eaéh E
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- in elther case ﬁﬁodﬁévthe téco?d‘and7pu£ the curgor at the baglaning of
“thig iteld nank td alter (usg WOME. .and END Laysds Theh av&rtypE‘aﬁdlbr deldéte

(DEL kay) the entrys Flateh an editing seasiap with the CTRL=END ranbination

Cokgonake any chanqes_ﬁarmanénﬁs

o yieldlng the full fiiendnet

R L o e
8. QQD&!‘:.CL!.@_@LDQMD,,QL?L»EA“‘ié!‘m;e,ﬁ,ai*

GRERE L B O
e ghars 12 (& pentrackian of the wellname

beieting racards reguires tho ghapdy h&qq§ﬁg‘thé‘récﬁfﬁ'andifééfﬁahding

the data $ite: 1o EDIT or BROWSE put the cursor L the unwanted paeaed dnd

" prass the GTRL=U conbination ta ®agy ther at the #nd of gour editifg sasslon
- (after CTRL-END) Ehoes® pACK frdm the UPDATE menu and.1t's ,

Al denes

oS diee 3 : - B o

.t nake it sasy &8 {dantify and nanipulate data files (¢ 1§ necessary t@
" adopt a naning convankian for filds ahd o gtandardise wellaanes and husbers ‘

gikRin flleso .
 pata #{lenanss are cons

chars 34 jthe well nupber
ah;rérafz‘ ¢4 cade fgr tha data type

The gtaﬁdardiaed‘wéx1namag‘and,eantrsceiun; are Tsted 4f appendin Lo

the well hunbar {s aluays two O ractars (e.g. 12y 03 hy abe )i The data type

godag are 1isted Helowe

thin sectiod desceiptiond 18"
geatogle daseriptlons 6¢
core apalygls Y oo CR
plactrof pierastapy BN
L f-pay diffrdctidn KR

";Thug:thé‘dare‘Analysiﬁ da¥§ e for“bbrkﬁaud { qadég

oW+ o1+ BA
EHDLCH:DBF

 jane the weligats flle REEH HEL ¥ your Fipet and Last Lhibiale + serisl

numser‘(é.g.~‘NELB?l‘ﬁ§ﬁ$a

 Uhen dath suecessive disk is qearty full dake. s copy fof gourgelf and o

- fand the priginal to Sally whEh 3 hapd topy 11gt of the #iles {6 gontalng).
‘ ‘ :‘ ‘ &

then etart a new digks

5 “Ngtes, fof Fililng Dt Formbs. S

‘ Entry farhs are pfeﬁaﬁﬁéd b tha back g this dgcunent, which are
{apgaly self-euplanatory but additional information ig 1fcludadobiere.
A1 dapths are to be cohverted to 1oggers depths,
~ Where £ 11t of cholees 14 yiven salect anly fron that 11ets

Well paranelterst.
Wellnags nudt egtfors ta the stafdard apalling {h Appendin e Nurbers fust nak
be tneludeds : .

o v

e ok

kructed 4r9mlthrééA66ﬁpﬁhéﬁié ot tWo ehsracters

e

P ) -
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0008

IR] R : . ' . . s : : “ E
Iy
i)

sllnuatier fust fdciude two digits {gvg. &2, 031 tn the flrat e spsdésvuf ‘

= "

Ehe tield andy optionallyy & lettar in the third spdce: o :

CLakitude add 1gngitude are antered a4 degrees alnutes and secoids: The nifus -

- wign and the colofe are slready grovided hheré requirad but afl spaces pust be -
“fitledy &0 {felude Tedding zeras whed agpropriaté, S B TR

Deptli copversidns can be entered 4t will 4& long as tha {ntention s eldar up

tg a maximum of BO.-thardcters; A weries of entride of the formi e

. ‘ {934-5470+28.6. : :

IR S S . ‘ i suggested, where the first tHo
humbers apd the rangd and the last 1g-the carrectiaon to go fron drillers
Ldepths to logqers depths " SR TR AR T
- L wiil fnclude & geries of entried tavéring cored intervale. Thie

Feselng contiguous af fearscontigusus sectiofs Ao ofid Eitey

we Thip.seetidns.

Banble fumber fust be entersd as faur ¢igures with leading zeros 44 rrquireds

The.ottdsiaonal thrae digits plue d [gtter witl be aceepted 14 1t has alraady
bean usad 1p & databass; otheruise ascribe a neW nupbers ‘ RGNS
Fariakion adis dre {{stad Appandix 2 dad comprige the first faup letters of
the far IEGLEES B D S W o S T
" Ligh.6f other minerals provides an appertunity b panark an nifderals GF

‘{nkerest nat listed individuallye ‘ ‘ o AT ;

fhe poiftenynt question is iapartant slned abyligusly such dats {s pore prackse

 khan puraly vigual ratindkion,

hescriations: Core ar Cubbins:

‘7&@;@ descriptions. dre ef spacinens for whieh dther datahsség extst D6 nat
irclude ail your core logging data. - o L :

ydracarbon presdncd can include both 0 tor 611 ang 6 for qaé 14 fédhtféd. -

' Badifsntary structure codes are listed in Appendix 3

Lodinentary. anvirondent, ebdes are iistad inAppendix 4 :
For both these latter antfy fields tui-latsr todes are to e edtered, the
goparatur eolund are dlreddy grovided dnd up to ssven tan be typed T 1 ke
114t nravided doed ok pravide Ehe code you Heady invint eng (nake sure it 1s
uniquel and tell everyone elud o thay can use it -too, ST

it o ¥

tore Analysts  °
No spaelal cunngfts

“Elaetran Mierdscapy,

111ikd bexturas, carbanate typsd; and quarts oviroronths $lefdy cuf have one
BF 3l e fiea choskn from the 1isks providad. ‘ B

0 )

the (1lita/kastin draction {s calculdbed in the usual ways (sad Sally)
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7. PROJECT DESCRIPTION AND OBJECTIVES : , ‘ ‘

(a) Project Description ...

. The project is difectly linked to the NERDDC funded study of porosity and perinicability »

g
- in Permian saridstones; southern Cooper Basin. The present study i§ concerried withi the :
- influence of thermal history and fluid migration on porosity and permeability. o
! - Datd equisition tépresents the first stage of this project. - S } :
i . 1) Oxygen isotope analyses of authigenic quartz overgrowths, kaolin and illite will identify &
3 temiperatures of crystallization for these minerals, Wheii correlated with vitrenite reflectance !
| data; the theririal history of the southern Cooper Basin cati be ascertdinied, Samplés for this - huf v

TS i g S AT N TN P e BT

: “work have already beeii characterised pétrographically and are available in the NCPGG. i
- i) Geoclironology based on K-Ar and Rb-Sr isotope studies will be performed on saniples of
- detrital #nd authigeitic illite, This information shotld provide d time framework fot S

|, sartie ns those for the oxygen isotope study, - o
- When results of the oxygién, K~Ar urid Rb-Sr isotope studies ate combined with carbottate | -
« ! {sotope dita already available in the NCPGG, it will b pogsible to identify the sources, - |

% direction and chemistry of fluid niigration in the southern Cooper Basi,

The second niajor sfagc of thie projéct will irivolve interpretution, integration ad.

1 ™ presentation of the tesults conibined with the NERDDC project. Together with the final- e
. - L. report, several papers will be submitted to jourials and semifiars will he held to disseminate ;...
; ol the results to industry, - L ; ‘ Coned
i v | Theoverall ainids to identify tlie influence of thermal history and fluid migiation ot . .
1 porosity and permenbility ih Pertitn réservoir saridstones of the southern Cooper Basin,
3‘* . Emipliagis will be pliited on the Toolacheée, Epsilon and Patchiawaird Foriations. v

" Based on tesults from the initial NERDDC project; the following speeific dims will be
addréssed: ‘ R ; ‘ ‘ o ' b
1) To estimiate the tefpératiifes and timing of authigenic mineral crystallization and lience the "
. maxititm depth of burial experienced by sedimints: The thermal history of the basit can be peo
{ détermined from this information, . ‘ .

" [t

A A e
*

iy To identify the source(s), dircction and cheinistry of fluid miigration withiii the bitsn. Lo
This will provide a tncdtis of predictiig zones of interise diagenetic alteration and possible ™
| didgenetic traps. ‘ e e : i
. 4if) To integrate this data with the NERDDC project and disseiminate results of the combiried we|

© projects T Industry via a workshop, jotirnal papers and présentations at cotiferences,
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. sedimentation in the basin and didgenetic alteration of illite; Samples selected will be the .~ ™7 - e
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- I Management organisafion , o g el
7, The project will be managed and co-ordinated in overall coticept by Dr W.J.
- Stuart (Dircctor; NCPGG). Specialists in isotope analyses from the Australiar
National University and AMDEL will be subconfracted to process the samplés ard
provide professional interpretation of the résults. Mi B. Farrow (Lecturer; SAIT) and

'PART C: SUPPORTING DETAILS -

. DrN. Lemot (Consultant, NCPGG)will be responsible for the integration of this data

with diagenetic studies in the associated NERDDC project.
O o '[,r“ ' . . W

o 2 Majdr stages of the j)rajecti ‘ R o : : L
Stage 1 DATA AQUISITION | ‘ ‘

s Taska o : S ‘ L
- Sepatation and running of oxygen isotope analyses to partially satisfy objectives i

~and ii, Glays will bé prepared for isotope work by extracting a tlayssize fraction, In
the case of illite a less than 0.02 micron fraction will ersure that only avthigenic iitite

i, 1§ anlaysed, For kaolin samples the isotope work ¢an be done on <2 micron fractions,

A,
‘etehing and fracturing, -

Stamples for oxygen isotope analyses will be selected from 8 wells scattered

- aeross the busin, and one sample taken from cach of the 3 formations, In‘total there -«

will be 72 samples for oxygen idotope analyses by Dr. A, Chivas at ANU.
Preparation time i§ anticipated as 6 Weeks, with an additional 7 weeks to run the
saniples. Results from quartz overgrowthis should then be checked agaitist fluid -
inclusion work which is currently being undertaken by Dr.Y, Borie froni the
Departmient of Geology and Gedphysics, at the University of Adelaide,

Taskb =~ ‘ : ‘ :
- RbsSr isotopic analyses on the 30 illite samples prepared for oxygen isotope work
should establish the tirne of crystallization, "This is the only possible means of =
establishing a time framework for thie diagenctic sequence, Mr, M. Farning at ANU,
will bie responisible for the Rb-Srisotople analyses. These results will be chesked by
ranhing K-Ar isotopic analyses on selected samples, Dr. A, Webb froni AMDEL has
agreed to tun the KeAr isotopes, In total Rb-St and K-Ar anlayses should take
approximately 8 weeks, o TR A
" The results of task’s a and b, combinied with other data, such s vifrenite =
reflectance, will permit the completion of objectivesand i, This intérpretation may
tike considérable time.and the need for additional isotopie anulyses sould becoime
apparent. Sufficiént time should be allowed for this eventuality, ‘

g 0

gta%ce 2 FINAL REPORT AND INFORMATION DISSEMINATION
ask ¢ : RN - s ‘
- Prepatation of final report, iiitégrating data fro all subsections of the study,
Subimission of manuscripts on various aspeets of the project for joumal publication.
" Presentation of results at relevant confererices and monthly meetings of PESA,
Furthermore, & worksliop will bé otganised, for indusiry and acaderiie personnel,
at which the results and implicationg of the project ¢an bé presented.
3. Marketpotential N L ,
Information gained from this project shotild be of substantial advantage to the
petroleut inidustry, Factors controllitig potosity and permeability, and their spatial
distribution in the southerin Cooper Basin will be elearly defined, This should
demonstrite to Iridustry the ddvantages of this type of reseatch and ercourape futiite

funding,

This clay separution work will be subcontracted to CSIRO where the most up-to-date.
equipnient is available. Quartz overgrowths tust be'separated from detrital grains by

T e i
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.4 -Techitical, economic and other benefits

“the initial project.

resources applied to this project;

6 hiformation dissenination

Specific knowledge of diagenetic events in éa(:h major field of the southern

Cooper Basin thay help to explain produgtion problems in some areas, for example.

“ Moomba #3, Ini the past information concerning diagenesis has been sporddic, but the

~results from this study will providé a thorough coverage of many importasit fields,

- Orie qigstion frequently asked during discussions with persorinel from the -

- petroleum industry is the timing of diagenstic events, including hydrocarbon”

- miigration. Thi§ question will be arswered throtigh combined petrographic and

isotopic analyses, S - o \
. In the past most drilling has aimed at strictiral traps. Ofice the directiot and

- nature of fluid migration across the basin ciri be dscertained it may be possible to

predict the location of diagenetic traps.

ect will be achieved by the prediction

)

Significant bénefit to industry from this proj

of favourable drilling sites, based ori & knowledge of diagenesis, sedimentology and
- Structure, New plays iny.be associated with conibination stratigraphic-structizal and-
‘diagcnéng traps, TR, Loa I I S L

Y

5 Ludustry links aiid busiriess plan

‘Co-operation with Santos and the other Cooper Basin pastners was éstablished fo
Communication will be indintained withi indiistry; andthe
excharige of knowledge encouraged. * i S
. Links are also being formulated withi other Tertiary and government institutions,
Collaborative work with CSIRO Division of Soils to tindestake clay sepiration and . -
Australian National University for isotopic analysés will significantly enliahce human
s
R Lo LR :
. ¢ tnajor portion of funding for this aspcet of the project lias becr requested in
the NERDDC grurit pplication, Information dissemination will be aetively pursucd
via reports; journal publications, and seminars, Presentations at conferences, such s
APEA, tire.dinother possible means of transferring information to industry which will
be undertikeh,. R o S
- Anticipated cost of drafting and photography for papers and confererices is $4000,
Production of final report $3000, = G
A2 diy workshiop for industry and academic personniel will be orgaritsed wheii

the project is heat completion, 1t 1§ aitieipated that at least 50 people would be

invited to attend, with & high proportion of that total coming froti ifidustry, ‘This

' workshop could be held ir conjunction with the presentution of fesults on fluid

presented for specific fields, and tis-a whole for the southern Cooper Basin,
Tecliniques involved would be elearly expliined and ample time given for diseussion,
Participants wotld be given the oppottunity to-view thiri scetions, SEM saimples, diid
RD results, dnid thie retrival and manipulation of the data base would be ,
detiiotistrated so that futtre exploration could tilise this infotmation, Cledrly this
type of practical experience i miogt stecesstully illustrated it n workshop.
Anticipated eosts involved with the workshop would inelude:

inclusions by Dr. Y, Bori¢, Lectures would bie designed o that the informatiofi was

¥
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1. Reproduction of notes, maps and photographs @ o ‘
T $50.00/set T ‘ 3,500 o
] 2. Retugn air fares for Dr'Chivas and Mr Fanniiig o e
vl : rom ANU to present the isotope results : e k
’ ‘ current cost $482 single retum) 1,000
3. Provisiod of morning and afternoon tea @ : N
. $2.00/person : : 200
4. Printing’of invitations ‘ BRI 50

5. Welcoming reception @ $12.00/person T oee00
o Sabtotal © IR & $4350 -
- Total cost for information dissemination ~$11,350. . o
. 'The only pertion of costing requested from SENRAC conéerning information, -~
. dissemination is the air fares for the isotope specialists to atténd and présent resultsat ~
- thie workshop. - - e et R ‘ RN o

o

]
I

N
AN

A 7 Related reséarchi

L

i

. Bibliography of significant publications.

¥
Isotépes - general = -0 : R o
Esliriger; E, & Pevear, D, (1988) Clay minerals for petroleiin geologists and
o éngiteers. SEPM short coursé 22,7 ¢ . ‘ L ‘
Longstaffe, F.J, (1983) Diagenesis 4. Stable isotope studies of diageénesis in
. clastie rocks, Geoscience Canada 10, pp.43-58; T ST
- Williaing, D.F., Lérche, L & Full, W.E. (1988) Isotopé chronostratigraphy: theory

and methods, Academie press. 345p.
Ayalon, A, & Lonstaffe, F.J, (1988) Oxyge isotope studies of diagenesis and .
- pore-watér evolution in the Westérn Canada sedimentary basing evidericé from
‘ tsl};c Upg%rg cgrggaceous Basal Belly River Sdridstonie; Alberta.J Sediment, Petrol,
o8, pp.dB89:505, - o
Eslinger, E.V., Savin, S.M, & Yeh, H-W (1979) Oxyger isotopé géothiermometry of
t . diageénctically altered shales, In P.A, Scholle & P.R.Schluger (Eds.) Aspetts 6f
diagenésis, Soe, Eco. Paleon, Miieral, Spec, Pub. 26, pp. 1134124, ,
Eslinger, BV, & Yeh, H-W, (1986) Oxygen and iydtogén isotope geocherdistry of
Créldceous bentonites and shales frotn the Disturbed Belt, Montana, Geoclin,
. Cosmochin, Acta 50, pp.59-68, . o ‘
“Land, 1.5, (1984) Frio Sandstone dingenests; Texis Gulf Coast, A régional isotopio
it{udy‘. g; D‘A#g?""“‘d & R.C. Surdat (Bds) Clastic didgenesiss A A PGy
- e 37y ppgai-02, o o ‘
o+ Lee, M, & Sav :?, S.M. (1985) Isolation of diagerietic dvergrowths on duartz saiid
. grains for oxygen isotopic analysis, Geochim, Cosmochint. Acta 49, ppd97-501,
Longstaffe, F.J, (1984) The tole of méteoric water'in diagénesis of Shallow
Sindstoriés: Stable isotope studies of the Milk River squifer and gas pooly
- southeastern Albertd. I D.S. Medenald & R.C. Stirdai (Eds) Clastic diageresis
: ‘AaA.p‘Gg Mé_m:~ 375 pp. 81‘?85 o . o o
Lotigstatfe, F.J, (1986) Oxygeti xs-'btorc studies of dingenesis in the Basal Belly
" River Sandstoni¢, Bembiria 1-Pool, Albertd, J, Sedimient, Pétrol, 56, pp.78+88.
Yeh, HsW. & Savin, SM. (1977) Mechanism of burial melamorphisin of argillaceous
seditiients: 3, O-1sotope evidence, Geoli Soi, Aser, Bull. 88, pp.1321-1330.
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" "Aronson, I.L.. & Hower; J. (1976) Mechanism of burial meétamorphismrof argillaceous

. Perry; E.A: (1974) Diagenesis arid the K-Ar dating of sh

'8 Piogress with éurrenigrant

-$39,000.

4

setiment: 2. Radiogenic-argon cvidence: Géol. Soc. Am, Bull: 87 pp.738-744. .

~Arornison, J.L, & Lee, M. (1986) K/Ar Lystemitics of bentonite and shale in a contact

mietamorphic zorie, Cerrillos, New Mexico: Clays & Clay Min. 34, pp.483-487, .
‘Bonhomime, M.G. (1982) The use of Rb-Sr and K-Ar dating methods as a sirati« ‘

graphic tool applied to sedimentary rocks and minerals. Precanibrian Research, - '

SIS PPSR5.  al

Bonhomme, M.G. (1087) Type of sampling and comparison bétween KeAr and Rb-Sr -
isotopic dating of fine fractions from sediments in atiempt to date young S
diagenetic evénts, Chent. Geol: 65, pp.209-222, g

. Clauer, N, (1979) A new approdchi to Rb-Sr dating of ‘Sedimcrifiii-y' tocks. In

"B Jager & J.C. Hunziker (Eds) Lectures in isotope geology. Springer Verl’ag.‘”

* Glasmant, TR, Larter, 8., Briedis; N.A, & Lundégard, P.D, (1989) Shale dizigcnesis‘,:

in the Bergen Highatea, North Sea, Clays & Clay Min, 37, pp97-112.

. Howet, J,, Hurley, P.M., Pinson, W.H, & Fairbairn, H.W. (1963) The dependericé of =
. K-Ar age on the mineralogy of varlous particle size ranges ina shale. -~ . .

Geoching Costnochim, Acta 27, pp.405-410,
. mentin Rotliegerides Sandstone, Netherlands, 4.4.P.G. Bull. 69, pp.1381-1385c. -
Liewig; N., Clauer, N, & Sommer, F. (1987) Rb-5r and K-At dating of clay. ’

diggenesis in Jurassic sandstone soil reservoi, North Sea. A.A.P.G, Bull.71, e

. pp.a4ereidrd; o i e e
Morton, P, (1985a) Rb-St eviderice for punctuated illite/sinectite diagenesis s

in ﬁll? ﬂizgé)éeﬂe Frio Formation, Texas Gulf Coast. AAP.G. BUllL96, .
o ppli4=122, . B o
Mortton, J,P, (1985b) RB-Sr dating of diagriesis and source age of clays in Upper

Devonian black shales of Texas, A.A.P,G. Bull. 96, ‘;;55104391049‘ S
es and clay miinerals,

AA¢P¢GAB“”¢ 859 ppo827"8304 o e - : ) s
Perry, B.A: & Tarekian, K.K. (1974) The effcots of diagenésis on the redistribution of
stronitium isotopes in shales. Géochiin, Cosmochim. Acta 38, pp929-935, =

" Thomas, M. (1986) Diagenetic sequences and K/Ar dating in Jurassic sandstones;

Central Vikifig Graben: effects on jr‘escrvoir' properties, Clay Mim. 21; pp.695-710,
"’rhe;pr'oposéd project will compliment related re‘seaféh by effectively utilising for - ‘

“ the first time in Australis, methods developed for North Sed and Gulf Coast oil fields. 7

Ini the past, isotopic aralyses of clays dnd quartz have been applied to metaniotphic
terraing but rately to sedimentary basing in Avstralin, Cledrly isotopes finve been
rtilised to great advantage elsewliere (e.g. Leé ef al 1985) and since the téchitology is
available n Australia these techniques should be applied for the benefit of the

petroleut iridustry.

1) Expected

nditiite oit etircent giaiit by schieduled completion daté is \

Ea

by Suminiary of matn project findinas to Tated ) ) . ‘
i, Porosity is best developed int well sotted,; nieditim {o coarse grainéd seditnents of

‘point bar sétlucnccs. ‘These charicteristics typily rocks where the proportion of illite.

s 1ow arid dickite Is present rather than kuolinite, and significant amotints of other
authigenic mifierals iré absent. Fine grained shoreling sands also have good porosity
and permeability where silicification is minitial, ‘ ‘

o

009

 Lee, M., Aronson, J.Lz&Savin,S.M.,(1985‘),K/Ar‘dating of tifie of igas emplace: e
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- dissolved: - ‘

') Extent to which the original objectives have been chieveds

' estimation,

ii, Primary porosity Iii's been partially préserved in some coarser clastics diie to-the -

Antroduction of an carly quartz cerent,” Quattz overgrowths acted as a rigid -

. frameork to resist the effects of compaction, Secondiry porosity is of importance

‘wherelabile cortipornienits (rouk fragments, feldspars and carbonates) have been -

b iii. Porosity and pe‘rtpeﬁbility‘ are éignifiéahtiy‘ f;cduced by detrital illite in fine grained: S

flood plainand oveérbank deposits, Kaolinite formed dué to the alicration of K- - ‘
feldspars and micas, and is the doniinant kaolin mineral ini finer grained clastics,” .
Dickite precipitated from soliition in codrser grained materials and is'assosidted with

- high microporosity: Where microporosity is abundant sandstones provide tatgets for
- gas exploration when artificially or naturally fractured: Results indicite that total .. .

porosity values derived from petrophysical calculations dre likely to overestimate:
effective porosity in racks with a high proportion of kaolin mifierals, -+

- iv. Distribution of autiiigenic minerals is partially depth related, Pyrophyllite and
~chlorite coicentrate in the centrl Nappamerri Trough. The abundance of authigenic

illite (less than 2 micron fraction) increases with depth in the Big Lake Field and

. possibly elsewhere.. -

. Diagenetic everits probibly occurred in the followirig paragenetic sequerce,

¥

- Micritic siderite precipitated from groundwaters in the Vadose zoie and was probably

overgtowths developed prior to signtficant compaction &id thercfore fire a relatively

©earlyevent, Precipitation of quartz overgrowths probably continued througl several

other phases of diagenesis including the kaolinisation of feldspars and jx'n‘igas.‘ In other
areas, and finet grained rocks, where comipictior occurred prior to precipitation of

~overgrowtlis, intense intergranular dissolution is abundsiit, Overgrowths were
inhibited it many finer grained rocks by thie present of detrial illite, Feldspars and -

thicds weré altered to kaolinite, liberating Si for the precipitation of quartz -
overgrowths; as the supply of Si detreased dickite was precipitatéd,. Thus dickite
formation postdates that of kaolinite, Alkdline conditioss prevailed afterthe -
formation of large cuhedral quiirtz overgrowths causing theii partial dissolution;
Sparry carbionates were possibly precipitated diiritig this period. ‘Compositiorial
variations in the catboriates are thought to be related to th chemistry of migrating
fluids. Authigenic illties probably formed during périods of deeper burial wheii

Isimectite, kaolinite arid K-feldsphrs were altefed, The final diagenetic events afg

depth aid temperature related, with the fortiation of clinochlore 1B and pyrophyllite,
vi, Isotope work on the earbenates indicates the influence of meteoric waters did a
cold elimate, o ¥ ‘ ‘

< it termms of the number of wells sampled the project has exceeded thie original -

~dingenetic factors controlling porosity. and perméability have beer identified,
and their relatioriships fo sedimentary facies ngsessed, " - -

« basic well data generated frotii eatlier exploration und developmerit deilifng lias
beeii examined, 1 e o R

= qunntification of the propottioii of diagenetic silica in creatinig Feservoirs of paor

. ‘quality is in proaress,

d) Difficqlties encourileed have been minfimal, =~ L
The only limitation has becd a time constraint which will ot pérmmit full utilisation of
the data base and construction of diagenetic maps,

&) Reasons wh

the ediliest diagenétic event, S_ilicifi_jc‘ation; oceurred duriig at st two miain phases, ,
- Sorne sandstories of the Toolachee Formatior, show that a proportion of the quartz

IR e




i utilised by industry to their full potential without additional work, 'The initial project

Results from the {nitial project are considered very promisin, yet they can fiot be

' has clearly illustrated whatadditional information is required, personnel and -

. equipment are available to continiue the project; the backgrotind research has beén,,

A L

- petroletmi industry,

9. Sub-coritracted Work Expenliture

- GSIRO ~ SEPARATION OF CLAY FRACTIONS

. ‘thoroughly rridertaken and ever the samples in tmany instarices are already available,
~Given sufficierit time and resouitces to complete all the reséarch outlined i this =~
secondary récoy

ecoriomic assistance to the - -

+ - ‘application, the potential predictive information concgfnin g futiire drilling sites-and

ery froth existing wells will be of vit

Y

L
4

~ Arndel has been chosen for the K-Ar dating becatise of the high standaid of work

B produced by Alat Webb,: It is not possible to indettake these aialyses in the

University. The fate of $550 pet sample is a commierctally acceptable figure; o
- Oxygen isotope facilities are not available anywhere in South Australia ard rather - S
than ty to set up facilities here it was décided to subcontrict the work, The price of =~
$150/sample is very reasotiable, considering other organisations afe charging $200,
Dr Allasi Chivas has considerable experiénce in oxygen isotope work, in particular he ‘
hus worked o §oils Which dre. similar o the clay extracts and quartz which are - S
iritenided for anlayses in this project. S T A L
Rb-Sr isotope analyses on illites are probably the most difficult to obtain accirate
- results because of small sample sizé and problems of contamination, For these
‘reasons it is éssential that this work be dorie using a miltiplé collector mass
spectromieter, The ANU laboratory has lower contumtination thun any other | . -
Inboratory in Australia biecause it i$ new, and the mass spectromicter is capable of

- producing high precision results on sriall samples, The very low ptice of

$340/sarnplé Has been extended to thie NCPGG as an indicdtion of geniine interest in
the success of this project. - o ‘ , .
Thie mincralogy section of the CSIRO Division of Soils hiss been choset to
separate the clay fractions because of its expertise in cliy analyses, JETRER
Please find attached documentary evidence from each subcontiactor of the prices
used in estimating costs, - C ‘ T ‘

i

N of

contractor * Brief description ‘ ' Cost
,ﬂ'l.vn. ;. : .,“ L ,‘u,‘ N N . e . Ll i e . . . L . PR

AMDEL  K-ArDATING@S$SSUSAMPLE 11,520
ANU  OXYGENISOTOPES @ $I50SAMPLE 10,800
ANU  Rb-SrISOTOPES @ $340SAMPLE 10,200

- @ $10/SAMPLE 540

TOTAL | . $33,000
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- UNational Centre fo‘ﬂ Petr‘olnurn GeoIogy & Geophysws N e 5 S
" GPO Box 498 : B LR o
- ADELAIDE  sA sooo R S
0 . . 5 3’,‘5 ; . b B Ko . o By g ot
i Dear b",r,. St‘ha*r‘t,i ] "
o T ! QUOTATION FOR Koty GEOCHRONOLO(‘Y 5 ,
4. “ In vesponse to a reqUest from Ms. S. Phillips, 1. msh to adv1se that U
i charges for: K- Ar' geochronmogy, on samp]es of ﬂﬁte pr‘epared by ycur ,
Centie wﬂl be as fo]'loWs : .
: Unbi1 80 June 1980 : $4eo per sampm :
) After 30 Jure 1689 :  $550 per samp]e. .
&./ . . ‘ ‘ W
Iri addﬂ;ion, oﬂr charges for routine cOre ana1ysis are ¢ v n\‘j«%\‘ o
N 0
Pluy die 1ihg and plug tmmmmg $saoo o AV
Extractwn 500 . §
Helium {ijection porosity and aw permeab th $55 00 e SN
a - Calculatéd grain densw $5.00 SRR W
: Tota1 pép p]ng $70 00 Y N
o _ We 1ook fo?*ward to bemg of assistance to you in th1s mdtteh
Yours sm(.ere]y, : e P \‘,ri’;’}
. li ! ; ' :{7“
: ’ / 3 '.'
ﬂ&% /’wl’/
i i
Atan H Webb |
Senior Geochrono1ng§t
Geo1dg1ca1 Services
AWWbp | ¢
A ‘)
Cliicas i Sydnby, ‘Me‘lf)buine’. Petth, Brisbane, Canbarta, Barwin, Townsville. hcprésahléd wotldswide
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o RESEARCI—I SLHOOLOF I:ARTH rSCIENCES Lot
- THE AUSTRALIAN NATIONAL UNIVERSITY = =
L0 INSTITUTE OF ADVANCED STUDIES « GPOL BOX i, CANBERA ACT 260+ ©

S ©TRL2 06249 300« TELEX 63693+ FAR 06243463 - :

!

‘o Director
Diear Bill -

Gontext of the overall data concerning the clay gericsis,

|
'l .

26 April, 1989

DEWIStat .. ﬁf‘;
Natiénal Centré for Petroleum Geology and Geophysics

© GPOBox498
Adelnide-SA 5001

ity : o
R [N

I wilte In confirmation of a verbl agreetent between Maik Fatining of RSES and Sally

Philtips of the Natiorial Centté for PGG to the effect that RSES (Mrk Farininig) is willing

o cairy otit Rb-§r analyses of thitty illite samples prepared by Sally Phillips at a cost of
'$340 per sample, Included in this cost is an interpretation of the Rb-Sr systethaus in the

P >
0

Yours sincerely;

L T E & o~
- Maleolns McGullsel. o
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HAT ONIVC . TEL Mo,

. The Australian National University -~
 Research School of Earth Sciences

TUBL62 490738 09,0489 13128

0033 |
POl

GPO Box 4, Canberra 2601, AUSTRALIA.

" Telephone (062) 49 3406  Fax (062) 49 0738 - Telex AA 62693

Te! - DrBill Stewart
R S ‘,Dir‘cb’tor;

CFax Nou ' (08) 224 0464
C Bromi - Allan R, Chitvas
LT Group Leader

- Environ

ental Geochemistry Group,

Y Das b

, 19 Apei, 1989
No, 6f pages:‘ ; o

i

£y

~ DearBill

extracted gas;
| requireds

Tlhxs r‘xsm 16 confirm out willingiéss to underake ox&g"én-lsotoﬁe nnlyses of quarts und -
- Clay miti

eptirates for your proposed research project, Yuriderstand tht analysis of
s will be required, Out staridard fee fof this kind of work, involving
tioif vsing broming pentatTuoride and mass spectropretric dnalysis of the

oxyge

Allar R, Ghivas

13 $150 per sample, Approximagél‘y 10 to 15mp of each sathple will be -
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L “C, g Dens Saiiy ‘
S fw SO Part;cle 5ize separabxons, XRFS analydés, déé‘&éﬁérﬁiﬂéﬁibﬁé

‘We‘will undartake ‘tha analysas you have requesbcd a8 Eollows“

o 200 co:e and dibéh guttings
1;‘;5é§araﬁion B % ?pm clay frachion ] $10 : $2;660

5,  ajor eléent analyeaa hy YRES of ¢ 2w e o
alay fractions @ $30 k6,000

e 3. E(.. deherminatioﬂs oﬁ 114 galecked ¢ 2y o
M B R cla.y fradhions @ $ ‘ v 1,710
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PART A: PROJECT AND BACKGROUND :i'NFonMAnoN

an PROJECT EeSE
Projedt Titls 6 POROQITY AND PERMEABILITYIN PERMIAN SANDSTONES. I ;

SOUTHERN (‘OOPER BASIN l

(R
i
i

 Namet NATIONAL CENmE FOR PETROLEUM GEOLOGY AND GEOPHYSICS, (NCPGG)]

e
v

Postal Address

GEO. Box498]  1 Q";,,‘\ N
ADELAIDE. S
SOU'I'HAUSTRALIA oS00T

NAME! e DR Wi, STUART*
© DESIGNALION e DIRECTOR

% PROJEGTLOCA‘T!ON s
 Address:. THE UNIVERSITY OF / ADELAIDE

o NORTHTERRAGE
__ADELAIDE 3001

) ]
o g -
ot

("%, SUMMARY OF REQUESTED FUNDS

"vm © . SENMS OTHER SOURCES

st n»«-m».m «.m

) miQQl L S1008 ' 46,463

e e

o o618 .. 0126

B ST e R

Have SENFAG fundé besn gran(ed for this of any-other g
 roject lindertaken by your srganisation I ma past? No
] Yes, stats praject rame and year of moet reesnt grant
FACTORS RELATING TO THE DEVELOPMENT OF POROSITY AND

6. PREVIOUS FUNDING : , ﬁ\

_ PERMBABILITY INPERMIAN SANDSTONES 1N 145 SOUTHERN COOPER BASIN . v 1983 J

bk,

I Aot L L b g
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7. PROJEST DESGRIPTION AND OBJEGTIVES
PROJECT DESCRIPTIONI oo

Fidabierits <y

& S reservoir sandstones, Clay fraciions will be separated from samples and analysed by XRD -

1. tind XRF to semiquantittively determine the relative proportions of kaolin and ilite, Based
ori this data maps will be constriicted demonstrating the distribution of authigenic silica and
i Clays. Samples of core, for which mingralogical dath has already been oblained, will be
.. placed in @ gamma ray speciroiicter and inténsities of potassium-40, thorium-232 and
s yranium-238 measured, This data can then e compated with gamma ray 10f5 (0 asscas the.
. “relationship between petrophysical and mineralogical data; A coliaboratory project with -
CSIRO will determing whethicr shales between reservoir sandsioncs contain smeetits, Shale -

‘combiiied technigues permit full characicrisition of clay minerals and the possible conversion
e, OF SMcCtite to illits with depth, Core and cutlifigs will be logged; sarpled and core plugs »
- takéh ‘where nécessary. from the Daratingie, Dullingari, Dolla ahd Mudera Flelds. Samples
s will be studied in thin Section, by XRD, CL and SEM to ascertain the diagenetic history.
Restilts will b sfored iri the data base for correfation withi other data, Oxygen isotape .
nnalyses on authigenic quartz overgrowths; kaolin and flfite will identify temperatures of,

i

 history of the southern Cooper Basin ¢an bé isceriained, Geochtonology based on KeAr sind
Rb-Stisotope studies will be performed on samplcs of detrital and duthigenic illite, This
“nformation should provide & time framework for sedimeniationt in the basin and diagerictic

- diteraifon of Hiite. When results of the oxygen; K-Ar'and Rb-St isotops studies are combined

, sourets, diréction and cheimistry of i migration in the southern Cooper Basin,
s ‘The second major stage of the project will involvé interpretation, integtation and
* presentation of the results, Together with the finat repor, several papers wilt be submitted to
- journals and seminars will bo held to dissemiridte the results to industry.
e OBJECTIVES: ' i

‘ « Data dcquisition refiresents the first stage of this project. Cathodoluminescence (CLywilibe
N . used (samples already held by NCPGG) to acturately defermint the degree of stlicification in. -

|, ... samplés will be prialysed by XRD, SEM and transmission eléctron inicroscopy (TEM): Thest |

. crystallization for these mincrafs, ‘When ¢orrclated with vitrenile reflectatice dita, the thermal i

- | with carbonate isotopc dati nfready available in tho NCPGO, it will be possible to identify the |

B

PN

- Toolaches; Epsilon arid Paichawarra Formations, Based on results from the initial project, the
"“"‘“‘“‘:i‘o\g())wiﬂg specific objectives will bé addregsed: ‘

1690 i , C :
i) 'To construct diagenietic maps fliustrating the degree of silicification and relative.
s PrOpoCGTS 6f clay minerals fn Permian sandstones, These maps will be vital (6 prediciing
wohies with good porosily and permigabllity. ‘ ‘

o

wievd Wbk

"‘
_ Yjaraeters, 1f the natural gamma ray spectial log eoild bé shiowd to be o useful interpretative |
... esiimation and provide ddditional information fot geologleal and petrophysient anatysis:

" 411y ‘T6 detérminie whothar siliea 1 quafts overgrowihis Was derlved fron the tfansformation of
s StTACCETEE 10 11EHLE TR adjacent stiale units and 1§ 1 fancton of depth, This s fnfiortant io

"The overall air 1€ to chiaracterise factors eontrolling porosity and permenbility in Permian, ‘ ‘
s FESCEVOIT sandstorics of the southern Cooper Basin, Emphasis wilt be placed oii the R

o
s 11y 'To ot the relationstiips belweer gamma ray spectra n‘n& minicralogical/petro-physical P —
o {ool ther it would Tower the unceriinties In formation évalaation fot hydrocarbon réscrve I

BRI

(REEET P R |

B

predictirig whether decper delling is Tensible ir the southetn Cooper Bastn,
s 1991 ‘

- yly To utliise and cxpand the existing data base by pursuing diagenetic, sedimentological and -

e siruciural studies In ficlds where riore Informatlon s required (0 galn & beltes undetstanding
o, OF LHE spiatint €ontrols o Porosily and petmeabllity, , B
V) To estimate tempetatures and thiting of authigenic witheral erystallizailon and liencg the . -

| detetmined from this itormiation,
- 'thigwill provide a means of predictig zoncs of intense digretic afterition aid possible

s

e 1992 o ,
iy Todisseminnte resulls of thie firaject to industry via n workshiop, Joutnal pajiers ind
[w presenistions al confererites, ,

v

s AN dépth of burlal expericheed by sediments, The iherrial history of the basini Cafi be  pwmasmmmosmsin |
ey oy identify the source(s), direetion and chiemlsiey of Huld migratlon withiti the bast, SN

ﬁ i agcn & ﬁ d tmpg \ ‘ ‘ Srn R
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| & oHier nvesTIGATOR(S)

LT

- PROJECT SUPERVISOR

. OTHER INVESTIGATORS |

Bl b s

e

Name

WL STUART!

BEFARROW. | NM.LEMON..

- Designation

Dmﬁcrm{

LECTURER! CONSULTANT\

: ‘Ouallﬂca’thﬁs :

B, Sc‘, M Sc., Ph.Dﬁ. o

BfeuMSe.l. ....:].BSe (Hons), Ph.D!

Business

| NEpGG!

SAIT.]. | Nepag/

'Address,

| 6PO BOX 408! -

LPO.BOX1i . .. | GPO BOX498

Telaphone Noi
Average No. of
{6 be davotad
Ao project
_Prolonged

absenées
within tha

pro]ect

EAl

ADELAIDE i

INGLEFARM!. ... | ADELAIDE;

“S.A, 5001 ]

S4Aa 5098‘, :

(08) 343 3070

sAS00t. o

| (08228 5203

days pef month) -

(08) 228 5323

\\

f

8. OTHEF( SOURCES 0#‘ FUNDS (If grant approVed)

2

§ ,’YE‘\R “

4 lestimate)

1980 1901 |

L1992

‘Organlsatlon's own ‘fur‘\q# o

8000 - | 8000

NERDDC,

85,323 46463 | 49,196

R et

i wn

caxnommgwnsrrv oF AmAmt

A e e e

9660 .

B

7,126

‘Exeluds hwry of SUpervltorw—mo hota 14,

ToTAL | 103083 | 54463
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PART‘ B. ESTlMATED PROJECT EXPENDITURE REQUESTED AS A GRANT

icloding Bupbrviscr==aes Notg 11,

»m~«¢mw

"10 BALARY AND RELATED EXPENDITURE iN THE GRANT YEAR'
(a) Project staff R
' | e “"“’-“ ‘ idt b i ' :Fu'l;t‘m‘?hmah“ tl dc o o
g Sl P Pero 0 eempoyed months Estiimated Costl .. "
,E"‘P'°Y°°S' o SAlr;nua(;)‘ - on pro[ect ‘ equWalent ERT PN
N R alary ‘ ‘ -on; project
(1) ‘Professlonally Qualified
; AB i - v
A “ia i it ‘
" (ily Other bin
ot S
6 "’:’%,
L e 1,Total Salary Expendlture (excludlng o costs) e
- b)) On~003ts e kS ey i , § \
‘ " ‘ . Percentagé of !
E ,,/ 'te%s i _ Annual Salary | o4
(|) Payroll Tax L i ‘ {
(i) Workers COmpenSailon ‘ : s 4
(ill)- Superaninuation Contribution A"
(iv) Holiday Pay Loading @ -
v} Long Service Leave AﬁOWance ' i) |
(vi) oxher (Speclfy) e %
Total Percentage of Salary : “Total On<Costs | o I«
ESTIMATED TOTAL ABDITIONAL SALARY EXPENDITURE s . ’}
. PLANT, EQUIPMENT AND > WATERIAL EXPENDITURE | | Fgfggagd hf;;ggg;’“g{;ﬁ, !
IN THE GRANT YEAR burchass m" |
1N SECTION PREPARATION (DEPT: Gnon.&cbomvsmsy L7500 "
SR OF SEM EQUIPMENT.(UNIV. OF ADELAIDE),.... (, 6,000...... N
USE OF XRD & XRF (DEPT, GEOL, & GEOPHYSICS) ... ) 5,000 .
L ABORATORY nqmmrm CHEMICALS, FILM FOR.SEM, 6,745
cLANDT‘S. WORK
;
it
x
i
£
oraiaTen yorhL EXPeNDITURE O PLANT, GQUPUENT, MATERIALS 825248 ) |
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TOTAL -~ = |~ 14231 ,919 5954 19643

PART G SUPPORTING DETAILS

Supporilng detalls should be ot} pages of the sarmie slz6 as ih!s for, aitach

numbered cor\secuhvety .
Fa0d6 i 4

V)

'1 o the eppllcaﬂom dhd

i

« S o ! .u.aAmszm%&u
by Y
( 12, q}ﬂgh_sxpgmmhs sN,jTia;s G'RANT Yem (Detaﬂs s be attached)‘_}:ﬂ s Y
N o i ‘ :
(e) Computmg Charnm ; ; . i
S BETWEENADELAJDB&CANBERRA SO
(b) Travel BETWEEN SAIT&NCPOG ... 1. 2,800:
' " INFORMATION DISSEMINATION! L113500
(c) Other (Speclfy) SUBCONTRACTS. .~ . 37se0.
, HmEOFTECHNICALASSISTANT 450"
S\l HESTIMATED TOTAL OTHER EXPENDITUHE $,‘5'2",120.,¥.’ Y f
¢ f ‘u,b P . 4 we i
‘ Gs‘ TOTAL ESTIMATED PROJECT EXPENDITUR!; REQUESTED AS A GRANT \ ‘
~Galondar Year | 1988 | 1989/90 | 1990791 . |1992
B S plstribution by Sk Months Beglining TOTAL
CCOSTITEM. - {"_jduly |1danuaty] 1 Jduly, |1Jantary.| 1 July T January s
Salary and Related (f‘\‘ RN FE ‘ 1
Expendlture (itemw) - ‘ oo R Er L
o i
A piant, & nipmen‘t and 12633 | €311 | ealt h& R AE.
1 Maie‘rlal(sl (iterm. 11) 12’6 3 6'311 6’31»1' . 25‘245
Other Expendimre B 1608 1608 19, 643 19 643 ,618 52, 120
(itemi 12) _
9618 77,365

u‘.




i

‘ ‘ BT ‘ N
PART C: SUPPORTING DETAILS
I Mandgement organisation ‘ :

A&

S\Xi The project will be maraged and cd-ordihéted in overall concept by Di W.J.
O St

Stilart (Director, NCPGG). 'Mr B, Farrow (Lecturer; SAIT) will supervise the.
operation and interpretation of dita from the gamina Tay Spectrometer; the = =
manipulation of results stored in the data base and iritegration with wireline log

- ‘r;:';,‘ " information. Dr N. Lemon, (Consultant, NCPGG) is tesponsible for sedimentological.
- interpretation, basin analysis and the supervision of studerits working on topics related

to the project. -

o ,‘ 2. Major stages of the project; )

Stage 1- DATA AQUISITION - -
o TR on and processing of fes, b ray spectrotnetry: Natural
o 0T - Selection and processitig of core samples, by gamma ray spectrometry: - Natur
- %.— - gamma ray spectral logs (NGS) yield infdm]%ti(j)n on the felative abundances of the

g - natarally occirring radionuclides potassium-=40 thoritirn-232 and uranium-238. The

proportions of these elements reflect the clay mineralogy which is intimately
- " available from the initial phase of this project and o imérpretation of results from the
: - gimia ray spectromeéter can be relatively quickly assessed, Apparatus for low level
g \Ml “a - ‘gainma ray spectrometry has recently been assémbled at the South Australian Institute
A C ! - ; mp €
Ty M@“ w2 irid 5 kilograras.whien counted for a period of 24 to 48 hours. Thus threé to four
\ ' " to allow soitable statistical analyses, A part-time technical assistant is required to
Lk ( A% load and unload the samples, 50 that Mr Farrow ¢an process datd, At3-4 samples per
‘u"\ O week it will take approximately 28 weeks to process 100 samples. An additional
Yo " M . period of approximately 10 weeks is required fo interpret and compare the datd to-
o - wireline 1bgs. "This work sheld complete objective i of the project: ‘

Taskb ‘ S L ‘
Colliborative work with CSIRO to determine Whether gmicctite to illite
. transformition has occurred in shale units between the reservoit gandstones. This
feqirires XRD, SEM, and TEM anlyses and will be equitably divided between the
- NCPGG i CSIRO. Once the Jess thaii 2 micron fraction has been separated from
8 * 40y samples, the clays tan be prepated as oriented saniples for XRD and sedimierited

& %htovTEM grids, SEM work cari be undertaken on freshly fractured chips. Estimatdd

fxﬁe framework 16 commplete this task (which corresponds to objective iil) is a§
" 1ollows; ‘ . R T T
2 weeks 1o separate the clay fraction for XRD and TEM. A part-tinie technical
assistant should be employed t6 assist with this snmple preparation.
‘ 3 weeks running and interpreting cliy mineralogys
Deperiding o availability of machine time the SEM aind TEM work will take
- approximately 3 weeks.

reservolr sandstone at least 50 samples froniench formation would be arinlysed,

Samples forthis work are alrcady available in the NCPGG, A technical assistant
\ Would separate clay fractioris from tiié rocks and prepare theti to be run as orientéd
\ XRD satnples tind for XRF (X-ray flourescerice). Chethistry identified by the latter
“iechnique would allow & semiguantitative estimiation of the p‘roFomoﬁs of clay

ininerals, Approximate time framework required to complete thig task § N

Task ¢ | , e o
o K\ To constivet maps showing relative proportions of kaolif and iilie in €ich
4

Cluy separation and XRD sample prepatdtion Gweeks, o
Running and ifitcrpreting XRD and XRE dats wotld take 10 weeks. Constrisction and
drafting of maps, 2 Weeks.

associated with rock permeability and diageriesis, Clay.minéralogical descriptions are -

(}W‘ of Technology. Tests have shown refiable results from drill dore samples of betweén -

N w;y; s’amlplcs' per week may be processed. A maxinTanrar T00 samiples will be run initially "
1

e

e
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. Taskd . - T TR i D
{5 CL woik on 50 samples from edch formation to construct maps shiowing the S
degree of silicification. Samples for this work are already in house and data eafi be-
combined with student results from additional fields (Task €). ‘Once polished thin -
sections have been made (7 weeks)-and;photographed (5 weeks), the photographs can
be measured and an estimate of the degree of silicification obtzined (4 weeks).

- Compilation and drafting of maps will'probably take 2 weeks,”
S ... Completion of task’s ¢ and d will achieve objective, v

. Taske oo T S T T
oo Supervision of Masters dnd Honours studerits in the NCPGG who will undertake
L thesis work involving petrogriphic; sedimeéntological and structural déscriptions of

L "¢ Permian reseryoirs in the Dullingari; Daralingie; Delld and Mudera Fields. ‘This work .
i ~can not commience until the students have finished their course requirements, Orice
gy o cross plots from wireling log datd have been constricted, cote and ditch cuttings will
i . 5, bedeseribed and sampled. Semples will be analysed by XRD, SEM, CL and in thin
; MVJM ¢» section. Results will be enteredinto the data base where they can be utilised in -

= T L conijunétion with existing diitd fo correlate factors controlling porosity and

b “permicability. The completion of this task should satisfy objective vi.

O Taskf o

il Separation and running of bxygen fsotope uniilyses to partially sntisty objectives vi
L and vi, Clays separated in task ¢ will be further;prepared for isofope work by ‘
| . p

, extractiig a less than 0,02 miicfor fraction to ensuré that the illite 1s authigenic, For
- kaolin'samples the isotope Work can be done on <2 micron fractions. Quartz
~oveigrowths must be separated from detrital graing by éiching and frusturing,
- Samples will be selected from 8 wells scattered across the basin, ard one samiple
 taker from ¢ach of the 3 formations, In total there will be 72 samples for oxygen
Lo isotope analyses, Preparation time'is dniticipated as 6 weeks, with an additional 7
: weeks toruni the sampleg, Resilis from quartz overgrowths should theri-be checked <
agdinst fluld inelusion work, W Som :

Taskg SO N o Co e T ’
©RbsSt isotopic dnalyses on-the 30 illite samples prepated for oxygeg’ isotope work
should establish thie time of crystallizition, These resuilts will be checked by running
K=Ar iotopic unalysés on seléeted satniples. In total Rb-St-and K-Ar anlaysed should
take approxitiately 8 weeks, S e S

., 'The results of task’s fand g, combined Wwith othet data, such as vitrenite :
reflectance, will permit the completion 6f objectives v und vi. This interpretation may
take considerable timeé and the néed foradditionial isotopic atalyses conld becorite
apparent, Sufficiést tirrie should be allowed for this eventualityi

4

. ;ta;ieiz FINAL REPORT AND INFORMATION DISSEMINATION
Preparation of fivial report, integrating data from all subsections of the study,
Stubmission of fnanvscripts on various aspécts of thie project for joutnal publication,
Preseiitation of results at relevant conferences and rionthly nicetirigs of PESA.
-~ Furthermore, a wotkshixp will be orgdnised, for industry and academie personiiel;
at whicli the résults and implications of the project can be preseited.
: 6
3. Markel potential v o o L ,
Inisrmation gatned fromi this project should be of substantial advantage to the
petroleund thdustry, Frictors controlling hotosity nid permeability, and their spatial
distribution i the southern Cooper Basin will be clearly defined. This should
deinonstraie 1o indtistry the idviintages of this type of research and encourage futate

 furiditig, |
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/7 Diagenetic maps illustrating high and low concenttations of anthigenié silica and
b clays will be useful in predicting the location of zones with good reservoir potential. )
_» This information will be further augmented by a knowledge of the source of silica, If .
%" smectite is being converted to illiie in the shale units, with a consequent releaseof . N
SR ‘_"“‘""‘§ili(\:“ii$"‘%2§hfsa‘ndstonés‘ifflmeaiatcdly adja 5 shales are moré likely tobe R Sl
~cemented. s B P e R RO
© .1 Specific knowledge of disgenetic events in each major field of the southern
Cooper Basin may help to explain production probleiris in Some arcas, for examiple
- Moomiba #3, In the past information concerning diagenesis has been sporadic, but the
~results from this study will provide a thorough coverage of many important fields,
' One quiestion frequently asked during discussions with personnel from the - =
- petroleurn industty is the timing of diagenetic events, including hydrocarbon: . IR
‘ migtation, This question will be answered through combined pétrographic and =~~~
Gl Isotopic analyses, oo f e e s Ch o o
‘ " In the past most drilling tias atmed at struictural traps. Once the direction and -
nature of fluid migration across the basin can be dscertained it nay be possible to
predict the location of diagenetic traps, - U T e s , .
Gamitia ray spectrometry results will enhance kiowledge of the relationship 5 :
- betweer rock composition and wirelitic logs (gamina ray), This could lead to better 5
" réservoir estimation; e o e g B

o .

4 Technical; écononic end otheibenefils , SO S
- Significant berefit to industry from this project will be achieved by the prediction: -
of favourablé drilling sites; based on a knowledge of didgencsis, sedimentology and: ‘ S B
struictite. New plays may be associated with combinatiofi stratigraphic-structural and - = ;
diagenetic traps, B BT R ‘ s S e
Additional benefit will be realised when secoridary récovery 1§ attempted from - 45 sisbws 1
wells in the study area, Detailed kriowledge of clay mineralogy in these wells Will oo pduehion
- allow the appropriate drilling rud compasition to be selected to maximise tecovery, kyd&gtu"x’ﬁh‘
. , . . o =
§ Inidustry links and business plan TR R
~ Co-opération With Santes and the other Cooper Busin partriers was ¢stablished for. B
the initlal projéct. Commiitnication will be maintained with industry, dnd the . . ‘ S
exchange of kiiowledge ericotiraged. , L R
_ Links ate also being foriulated with othiei Tertlary and government inistitutions,
Collabotative Work with CSIRO Divisioti of Soils to tindertake clay minefalogy arid
Australisn Nationial University fot isotopic atialyses will significantly etihance human
- ésolirees applied to this project. - - o L T

6 hiformiation dissenitnation o
Infortnation dissemination will be detively pursued vid reports, journal )
publications; and seminars, Presentatlons at Sonferences, such as APEA, are arlotlier
~ possible mears of transferring infotriration to industry which will be undertaken,
" Anticipated cost of drafting and photography for papers and conferences is $4000.
Production of final report $3000. L R
A 2 diy workshop for industry and academic personnel will be organised wheri
i the project is neat completion, 118 anticipated that at least 50 péople would be
o . invited to'atiend, with a high proporticn of that tots! cotilng fromi industry. This .
g workshiop could e held in conjuriction with the preSentation of tesults on fluid ol
{iicltisions by Dr. Y, Bone, Lectirés would be designed 5o that the information was ‘
%r'eS‘e'ﬁtéd for specifie fislds, and as a whole for the southiern Cooper Basin, i
echniquies irivolved would be elearly explained td armiple time given for discussion. 5
Patticiparits would be given the opporiunity to view thin séctions, SEM samples, arid i
XRD results, and thé retrival and manipulation of the data base would be ‘ >

7 it
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* 3. Provision of morning and afterrioon tea @

4, Printing of invitations L T o e 80,
5. Welcoming reception @ $12.00/persont - T I o 600

& . subtotal $4,350 |

 The NCPGG.

* § Related research

~ Fertl, W.H,, Chilingarian, GV, & Yen, T (1982) use o

demonstrated so that future exploration could utilise this information. Clearly this
type of practical experience is most sticcessfully illustrated at & workshop,
Anficipated costs involved with the workshop woiild include: Cean

1, Reproduction of otes, maps and photographs @

DU 850,000t T

2, Returri air fares for Dr Chivas and Mr Faining .~ - ig
. frotn ANU to preseit the jsotope results : -
" (current cost $482 single return) Yo

a1 82,00/peérson s 200]

 Total cost for information .di‘ss,iefnﬁnatiqn'.‘*‘  $11,350

7 Facilities available

completion of the project; .
1 Lapidary fot thin section prepatation
2, Petrographic microscopes

3. Cathodolumineseence microscope

pailable o the following faciities which are vitel to the successtul.

4, X-tay diffrdctometer

5, X-ray fluorescenve speclidmeter

6. 2 searining electron microscopes with encrgy dispersive

spectrometers.

7, High voltage transtnission electron microseope with

%}

energy dispersive spectrometer.

© 8, Photographic and drafting facjlities

9, Vix computer for storage and manipulation of data basé
Biblfography of signifieant publications,
w it : L .

Gt fay §pectromietry

 Adanis; 1.8. & Gasparin, P, (1970) Ganta ray spectroreétry of ocks. Elsevier,

 Amsterdaimn, ‘ S : B eaa
Atw?er, g‘E, ,(1984)gséaectrometric gamimia tay logging of ¢ore, Canadidn Wwell Log.
Sotid. L0 ) : ) oo X ' N
Dypvik, H. &\’I"«:ﬁksen,‘ DO, (1983) Natural radioactivity of clastic sediments ind the
contributiof of U, Th and K. J. Petrol, Geol, 5, pp.409-416.

Fertl, W.H. (1979) Gammd ray spectral data assists i complex forination evaluation.

- Log Analyst 20,30 S TRy ;
Fertl, W.H, (1983) Gamnia tay spectral logging « & new eviluation frontier, pats
147, World Ol v196; hos. 4-7, v197, hos, 2-5. , kR
: £ fiatual gamma fay spectral
~ " Jogging in evilution of clay minerals, Energy Sources 6, pp.335-360, ‘
Fettl, W.H, & Frost, E. Jt. (1980) Eyaluation of shaly elastic reservoit rocks:
_J, Petrol, Tecli. 31, pp.1641-164G. o e
Fertl, W.H, & Rleke, H.H. (1980) Gatnina "r‘az spectral cvaluation techniques {dentify
fractured shale reservoirs and source 1oc characteristics, J, Petiol. Teehti,
32, pp.2053:2062, e ke ‘
iadeken, L.L, Atiold; DM, & Srith, H.D, Jr (1984 Applications of the tompensats
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“ed spectral natural gamma tool, Paper I, Trans. 25th Annual Logging
. Symposium Soc. Prof, Well Log Analysts. . =~ = R :
Hissan, M.~&Ho§sx@‘:&ﬁ?,(1975) Contribition a I etilde dés comportements-die. T b
L ‘gggimﬁ‘et dii.polassiitm dans les roches sédimentalres. CR. Acad. Scic (Paris) S
i P e ‘ ; T
- Hassan, M., Mossin, A, & Combaz, A, (1976) Ftindamentals of the differentidl
- gamma ray log - inferpretation technique. Paper H; Trans. 17th Aninal Logging -
: o Symposium Soc; Prof, Well Log Analysts, .~ =
- - Kowalski, J.J, & Aségun, 8.0: (1979) It miay not be shalé. Paper P, Trans. 20th.
. Anntial Logging Symposiuni Soc. Prof. Well Log Analysts. . e
Muthis, G.L.; Rutledgé, D.R. & Ferguson; W.E. (1984) A spectral gamma ray tool
= SSGgi). Paper W, Trans. 25th Annual Logging Symposiuni Soc. Prof. Well Log "
. (Quirein, J.A,, Baldwin, J.L.; Terry, R.L. & Hendricks, M. (1981) Estimation of clay " .
-5 types and volumes from well log data < An extension of the GLOBAL method, -
o Paper Q, Trans, 22nd Anntial Logging Symposium Soc. Prof, Well Log Analysts:
. Schenewerk; P.A.; Séthi, DX, Fertl, W.H. & Lochmann, M. (1980) Natural gamitia- -
" ray spectral logging aids « Granite Wiish rescrvoir evaluation. Paper BB, Trads- |
. 21st Annual Logging Symposium So¢. Prof. Well Log Analysts, - ’
Serra, O, (1980) Theory, interpretation and practical applications of natural R
gamma tay spectroscopy. Paper Q, Trans, 21t Annual Logging Symposium Soc.
- Prof. Well Log Analysts: ‘ EYR R Sl e
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A ~ ‘Houseknccht, D.W. (1987) Assessing the relative importance of compaction (=,

.. processes aiid eemeritation to prediction of porosity in sandstones., A.AP.GvBull.:
L Tpp633-642. N ’ L
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Sp, Pub, 36, pp.325-337, ' S ‘ i

isotopes - geiieral g o
- Eslinger, 5. & Pevear, D, (1988) Clay niinérals for petroleuni geologists add
- enigineers, SEPM short cotirse 22, . R :
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" thie Colorado River Delta, Southern Californin, J. Sedirent, Petrol, 56, pp.89-98,
Rarmseyer, K. & Boles, 1.R, (1986) Mixed-layer illfi¢/smectite mineralsin ~

: 'ggmar;; fgn{lﬁs&oncs and shales; Sati Joaquin Basin, California, Clays & Clay Min,

a0 Slafe PR L p
Sinart, g‘p & Clayton, T, (1985) The progressive Hlitization of Interstratified” te-

snieetite from Carboniferous sediments of Noriherit Enplatid and its refatfonship
 toorganic maturity indieators, Clay Min, 20, pp455-466.
Srodot; J. (1980) Precise Identification of i1lite/smectite Interstratification

by X-tay powder diffractiors, Clays & Clay Min, 28, pp401-411.
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g i Srodony I (1954n) Mixed:-layer §ilite-grisectite in low temperature diagenesis: data ¢ -
G L from the Mingenie of the Carpathian foredeep. Clay Min. 19, pp.205-215, ~ | i
e Srodon; . (1904bY X-ray powder diffraction identification of illitic materials. o '
g Uk Clays & Clay Min 32, pp.337-349, . , | :
i ~ Velde, B. & Edpithl {1984) Cornpagison of kerogen maturation and illite/smectite :
A R comnlgsi\‘ioh in dingenedls, J. Petrgleum Geol. 12,pp:103-110. ‘ b
af | 2 Yaup YeGy Pepcot; D.Ru& McDowgll’, §.D, (1987) Smectite-illite reactions in Salton .
o b Sgashales! u franstission and analytical electron microscope study. Ji Sediment.s
: . Peprol. 57, pp.535:342, RN . o
L R A oo : ‘
R sed nrojést Witk compiiniear related fesearch by effectivély utlising for
¢ fits( tie In A 1stralia, methods des gped for North Sea anc: Gulf Coast oil fields.
+ Use of catriodblun \inescanee to stvdy thigfiroportion of authigenic quartz cement and
o degree of com waction 16 innoyative for Australin, Similarly the use of & gamma fay
S ‘[spectrbfﬁetiztﬁ to telate mifieralogy and ‘petrophysical logs has not been undertakenin .
o Austrlias In thie past; idofapic dnalyses of clays and quartz have teer appliedto -
B tietumosphic teraing it rasely 1o sedimentary bising in Australia, “Clearly isotopes .
: © “hgve besnutilis ¥ g\*';pat"ﬂdvaﬁiage elsewhere (e.g: Lee et al 1985) and since the ,
' o technology is avaliable it sstilia these tschniques should be applied for the benefit :
P of the peitroleutiipidists Pl oA e 5 ,
e S O AT S .
%N“ ' i . Rl CE i i ; o [
Lo S with e fgrant ¥ ‘ 0, i
! &), Bxpecied! ot bxpenditure on urrent grant by gcheduled completion date is !
‘?339.(}‘}04 Ao ‘,,},,‘* ~ }
R e el b \ i
© ) Sufaisry of imain project findirigs o date: , S !
i Porosity is bést develaped in well soricd, medium to coarse grained sediments of
- point ba Gequisnces. These characteristics typify focks where the proportion of illite o8
., 18 Tow tind digkite {s present rather than kaofinite, and significant amolints of other {
}\@umgenie‘miuerais*mrebbsent. Fine grained shoreling sands also have good porosity om0
I iy and permeabilisy Wiiere silicifieation 1§ mirjmal, ‘ ‘ QM% it
1 i, Primary porosity has been partially preserved in some coarser clastics duc to the M
3 4 troduction of an early quartz tement, Quartz overgrowths acted as a rigid - i
5 fratnework to résist the effects of tompaction, Secondary porosity is of importance i
; g/ihér‘cls léx(l,lj;ile‘componcﬁts (rock fragments; feldspars and carbonhtes) have been i
111, Porosity and permeability ate significantly reduced by detrital illite in fine prained gl
e ‘ﬂcpgd.pi iin and overbank deposits: Ruolinité formed due to the alteration of K- 2‘;
i feldspars and micas, annd 15 the dominant kaolir mieral in finet grained elastics, .
i Dickite precipitated from solution in eoatser grained meterials and is agsocated with
0o high mlcfo‘porosit{w Whete micropotosity is abuiidant sundstoties provide targets for ;
\ #as explofation W et artificially of naturally fraciured, Results indicate that total - ¢
' porosity values derived frofs pétrophysical caleulations are likely to overestimate
“effective porosity iti roeks with @ high proportiofi of kaolin minerdlse _ i
e jv. Distributiof of athigenic minerals is purtially "de‘p‘th telated. Pyrophyllite and | i
Ll chlorite.contentrate it the centtal Nappaterrd Trough. The aburidance of duthigenic )
! illite (less than 2 micron fraction) increases with depth in the Pig Lake Field and i
*3 possibly clsewhere: « L ; L
$ v, Diagerietic gvents probably oceutred i the following paragenetic sequence, =
: Micritic siderite precipitated from ‘protndwaters i the vadose Zore arid ‘was probably :
: the earlifst diagenetic event, Sifieification seeurred during at fesst two main phases.
. Sbme sandstorics of thie Toolachee Foration, Show that & stoportion of the quartz i
1 syerprowthis developed prior 16 significant compaction an “Wereford are i relatively , i
g early event. Precipitation of quartz overgrowths probubly tontinued through several i
sthér phases of dinfienesis Iicluding the kaolinisation of feldspars tnd mieag, i other {
R
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W w . ureas, and finer grained rocks, where compaction occurred prior to precipitation of
y L overgrowths, intense intergranular dissolution is abundant. ‘Oyergrowths were
: : {nhiibited in many finer grained rocks by the present of detrial illite, Feldspars and:
micas were altered to kaolinite, liberating Si for the precipitation of quartz
overgrowths; as the supply of Si decteased dickite was precipitated, Thus dickite
formation postdates that of kaolinite. Alkaline conditions prevailed after the
formatiof of large euhedral quar(z overgrowths causing their partial dissolution. -

. Sparry carbonates were possibly precipitated during this period, "Compositional ,
~variafions in the carbonatés ar¢ thought to be related to the chemistry.of migrating .
" fluids.” Authigenic illites probably formed during periods of deeper burial when

7smicctite, kaolinite and K-feldspars wefe altéred. The fina] dingenetic everits are. -
depth and temperature related, with the formaticii of cliriochlore IIB and pyrophyilite:

- vi. Isotope work on the carborates indicates the influence of meteoric watersand a. ..
«cold elimate, = oo e R SEE S R TR
vii, A satistical method has been developed by which the permeability of Permian ?§~

g e TR

~ sediments may be estimated from wireline logs. -
¢) Extent to which the original(objcétivés‘ have beén achiéved;

estimation. . R e L
. diagenietic factors controlliny: porosity and permenbility have been identified; - -
and theirrelationships to sedimentary facies assessed. ~ * - L A
« baisic well dita genetated from earlier exploration and developnient drilling has
. been extmined. , ST e . S
\ - quantification of the proportion of dingenetic silica in creating réservoirs of poor
quality is iri progress. ' [ BRI : ‘ © ol
d) Difficulties encouritered have been minimal. R T :
The ofily limitation has been a tine constraint which will not permit full utilisation of
the dati base and construction of diagenctic maps, At =

¢) Reasons why further support is considered necessary, S L
Results from the initial project are considered very promising, yet they can not be '
utllised by industry to thei full potential without additional work, The initial project
- “has clearly illustrited what additional information is required, personiie] and.

o equipment are aviilable to continue the projeet, the backgrourid résearch has been

i thorougihly unidertaken ad even the samples in many instances are already available.

T Given sufficient time and résovfees to complete all the research outlined in this®

: application, the poteritial predictive information conceming future drilling sites and

¢ Secondary recavery from existing wells will be of vital economic ussistance to the
petroletm industry. ‘ ) P ‘

i el

At he e s . oos0

- iti terms of the number of wells sampled the project has exceeded the original - ( Gatraw, (48 qj(
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10, Sub-contracted Work Expenditure | S
| . Amdel has been chosen as the subcontractor for core plug anal‘yécs‘ Be'causé‘this i
the ‘best and most efficient service available in South Australis, Amdel’s close-
proximity to the-core library leads to the successful co-operation between these two
bodies. Since numerous core plugs have already béen taken in the fields proposed for ‘
further study, it will not be necessary to take more than about 70 new plugs. . -« =~ . .
~Amdel has also been chosen for the K-Ar dating because of the high standardof +
work produced by Alan Webb. It is not possible.to undertake these analysesinthe =
- University. The rate of $550 per samiple i§ & comimiercially acceptablé figure, o ‘ :
. Oxygen isotope facilities are not available anywhere in South Australia and rather X
than try to set up facilities here it was decided to subcontract the work. The price of R
- $150/saiplé is very reasonable, considering other organisitions aré charging $200, -
Dr Allan Chivas has considerablééxperience in oxygen isotope work; in-particular he - :
has worked on soils which are similar to the clay extracts and quartz which are . ‘
+ . inténded for anlayses in this project. L e T e
© " Rb-Srisotope analyses on illites are probably thie most difficult to obtain accurate:
v results because of small sample size and problems of contamination, -For these
reasons it is ésseritial that this work be done using a multiple collector mass :
. spectrometer. The ANU laboritory has lower contariination than any other > o
labotatory itt Australia because it i$ new, and tlie mass spectrometer 1S cdpable of
- producing high precision results on smdll samples, The very low priceof © - “
B e $340/sample has been extended to the NCPGG as dri indication of genuing interestin
it thé Success of this project, - T Fal S T
Please find attached dosumientary eviderice from each subcontractor of the prices:
used in estimating costs. b e ] :
3 [ , B o i : ; . Ll ' - . : i
« . Name o}é‘onﬁactor ‘ - Brigf desetiption L Cost ‘
| AMDEL . COREPLUGS (4 &K@ $70/SAMPLE . 5,000 ;
AMDEL * K-ArDATING @ $550/SAMPLE 11,520
ANU ‘ OXYGEN ISOTOPES @ $150/SAMPLE 10,800
ANU Rb-$ ISOTOPES @ $340/SAMPLE | " 10,200
| B TOTAL 37,520
) @ T
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. RESBAKCH SCHOOL OF EARTH SCIENCES
.+ 'THE AUSTRALIAN NATIONAL UNIVERSITY
*INSTITUTE ‘OF ADVANCED STUDIES + G.P.O, BOX 4, CANBERRA' ACT 2601
i . TEL062 49 3406, 1‘1'1“‘1§LE')'("“"626‘93‘-, FAxuaz aMeRy

B

o pos2

. clay niineral separatés for your proposed research project, Iundérstand that analysis of

11\1\ | oL | . ‘
‘{; n : C) : I
19 April, 1989 1 E ,
DrBill Stewat o
‘Director S ) S ‘
National Centre fof Petrolerim Geology & Geophysics -
N “University of Adelaide L e
Box 498, GPOQ - L ‘ R
- Adelaide SA 5001
 DearBill RN S P R it s | o
This 15 to cofifirm our wﬂiiﬂéﬁeSS to undertake oxyg“en-is&ope analyses of quartz arid .

up 1072 saniples will be required. Out standard fee for this kind of Work, involving

- oxygen éxtraction using bromine pentaflucride and mass spectrometric arnalysis of the

&) : ‘
Yours sincerely, - B
. d z ‘ Y

requited.

extracted gas, is $150 per sample. Approximately 10 to 15mg of eich sitmple will be

i

P
e

Allan R, Chivéis ‘ L EEREEne e

. Gtoup Leader :

‘Environimental Geochiemistry Group.
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mmw@% {ncorporated INSAY

p,0, Box 114,

) 31 Flemington Street,
| technology and enlerprlse“ y‘FrewvllIe. SA 5060 "

Telexi AA825 0

-:Telephone. (oa) 3722700 ' Facsimile: (08) 796623

" ADELAIDE. ~ SA /5000 ‘

Dear DrstuaHJ[ ”

8

“Ine \*esponse t&( a request frofm. Ms. $. Philiips, 1 msh to advise that our'

charges for 'tAr geochrono‘logy. ofi samp‘les of ﬂhte prepared by youz"

Centre Wil b« ds follows ¢ ‘
Gntdh 30, dune 1989 ¢ $480 per samp1e '
Aftd\* 30 June 1989 :  $550 per samp'le. )
® (‘«‘\
In fadd{t‘io'm ur char‘ges for ‘rout‘w‘n‘e co,we‘ana"lysis are i
Piugy dri‘l]\mg and plug teipming ' $5.00
Extiraction $5.00..-
Helium injection povosity and air permeabihty $55. 00
Caléulated grain density $5.0
N Total pe\" p‘lug $70.00
AR / “ .
We 1obk f-‘or‘ward tb being of assistance to "yoli 1n this matter. :
Yours sincerely, “{
RO & .
Sénior Geochmho%g* st '
Geolbgical SéWices
AWH/bp
i Al\
Bifisey (i Sydnay, Malbsuthie, Parth, Briabahu Canbarts, batwm, warssvmo ‘Represanled wortd Wite
R zﬁﬁz’ex"mmmmwwm* o

Eastwood 8.A, 506'5 AL

19 Apm 1989 j ] o
o
, e / 2 1 APR 198§
‘ _:‘Dr W J Stuart : 1/5 ‘ ‘ R
National Centve for Petro]emn Geology & Geophysics : el
-GPO Box 498 : . o gh) R B
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' RESBARCH SCHOOL OF EARTH 'SCIENCES

" THE AUSTRALIAN

- INSTITUTE OF ADYANCED STUDIES - G.P.0: BO¥ 4, CANBERRA ACT 2601

NATIONAL UNIVERSITY |

; LT e e o s g
RN .;h,:s,,,mm%mcm‘sitséaﬁiéﬁmg ek

0084

5

Cmsa R

erionel S

el A,

| THLz 062 49 3406 ¢ TELEX 62693+ FAX 062 474639
iy ii
26 April; 1989 R AN |

o ‘ N
Dr W T Stuart
Director e o G
- Nationsl Ceiitre for Petroleum Geology and Geophysics
'GPO'Box498 - ‘ ‘ o
Adelnide SA 5001

PR
I .

D

DearBil b o

ioow

iriie in confirmation of a Verbal agrecment between Mtk Fanning of RSES und Sally
Erillips of the National Centre for PGG to the effect that RSES. (Mark _Ifanhmg) s willing
6 carry out Rb-St analyses of thirty illite samples prepared by Sauzkpmnip's at & cost of

$340 per sample; Included in this cost i an interpretation of the R
- context of the overall data concerning the clay genesis. ©

Yours sincerelys . 4 | 0

Maleotni MeCulloch, 7 s Come 0

N
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N ; 7 The followmg are suggested rcfcrees for the proposed proy:ct.

. CREFEREES

* Mr Terry Bair - SAN; ros Ltd, ]}
S Mr. Bob Laws - SADME L
Loy
‘ }vtr’ Divid GraVcstock SADME
& N
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o SENRAC ASSESSMENT CHECKLIST

o MAINLINC TECHNOLOGY DEVELOPMENT e ," e e ”§§§vw
L PROJEGT L . (ol o
3‘LASSESSMENT,0FFICER21 . ‘:ﬁ | ”“ P e D R T e

fNOfE} « AnsWer to each of ‘the’ fo11ow1ng qUestions shou1d be SUpported W1th
FE re1eVanL argument and background by Way of conc1se attachments ‘

Yes NOH NOT ATTA&HMENT o
| | RELEVANT | REFERENCE®

14 Does the proaett address 4 pr1or1ty S A.
reséarch or deVelopment area?

¥, 18 there & de£a11ed plai for .
imp]émehtation of the resu1ts? e

3 1s there significant F1nanc1a1 support
from -ah industry or commUn1ty user of
the Y'eau] tQ? [t

4i Ave there potent1a]1y s?gnif1¢ant users
of the ‘résults 16 .S.A,

« (A) Has a Fipst ofder cost- bdnefvt
analysis beer dofie relative to
E‘$F1ﬁt1ng techno1bgy? :

(B)‘Shou1d SENRAC fnvest 1n such an
U 8£a1y91s? :
. (_:J
{€) Should SENRAC study the cbnd1t1ons
urider Which se&6nomics wou1d becorie
moré attract{ve?

"6, (A ) Has assessment of re1eVant bvarseas | ‘ | ’@?‘
“op &8teratate work been dohe? . - o

i (
{8 Should SENRAC 3nvast in sueh an
assessment?

74 (A) Aré velevant RDD programs ifi progress
e1s$ghere i Aust‘ oF oVerseas?

(B) 1 £ possible to oin such s program? | o

{C) Should SERRAC investigate the , : !
feasibility of commericing a s ‘ ‘
cooperative program thh wOrkews
elsewhere?. T 4/

‘\GE‘KA) 15 Tocal éxpevtnselwnﬁvastracture
- c?pablé of executing the work?

| {b) Should SENRAC set up a program to R A
: upgﬁadé the Tocal tapability? S : ‘

S e AT kO st S e B NTT S i [+ i T
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Applications should be lodged with:,

gtreel Addiess: Room 415 Level 4

3 | ‘,_cbquc’u:m-eburuomc |
© NATIONAL ENERGY' REGEARCH, DEVELOPMENT AND DEMONSTRATION, COUNGIL
" ENEAGY RESEARCH, DEVELOPMENT AND
" DEMONSTRATION PROJECTS

APPLICATION FOR SUPPORT GRANT

BrojectTille . ACTORS 'RELATING TO ‘THE DEVELOPNENT OF

41‘

POROSITY AND PERMEABILITY IN

n(unulnl-w{r:huuuommmnuuunnn
‘ Q:' Iv‘e\{“i\, . @ ! s B RN ) ‘

4! T

] PO L T e

DERNIAN SANDSTONES'OF THE SOUTHERN COOPER BASIN' - W

T

sl R

o7 iy

‘IMF"YC{?"TANT;“ e , - DFFICE USE ONLY_
e e ogrars Banch Sl Snchgeund Homalion e
Depariment 6 Resolifces and EReigy e Ofiginal plus © coples of . ‘ N T
Posia(‘ Address: 'G.P.0. Box 858 éach proposal and supporiing S Dalb received

Fhe Assistani Seeretary

CANBERRA ACT 2601 « _deeumentation afe tequited,
: BT ‘;/ &pl;‘ab;’e gn this llofm‘ 5
, nsufiicient; SUpp L
Jdolimonl Centre delaifs on .sepgﬁf,é}t'e pages,
‘65:67 Northbournie Ave . e Closing dafe for applicalions
CANBERRA CITY ACT 2601, Is 22 Méy 1887, . ‘

OGRS

e Eon N,

e a0 R gl e 8 e - l)
e, adgets. o oo aeeiplions W fiel be

W

vied In Datembéi 1966, five tlosihy cale lof fueh applichlioht will be 18 Jdné 1687,

vpii riol apply (6 tbviged vertions o ipplicallbhs fhif wete uhsutoesstul it previous gbég fhine Sality Roufid of Additional ol Bisund [Coal-bnly Round) whitti wéte both

R

s i e T T T A R e

o mdEs

CERTIFICATE OF PUBLIC OFEICER/HEAD® OF ORGANISATION
|, beity the duly appointed Public Officei/Haud* of the braanlsalion, declare that - - ’ o .
(&) Wie Infotrmatioh given ri this application; ihtluding 8ny atlachments heteld, 1§ tue and cotrect 1h eveny parfleulaty.
(b} ihe brgsnisalion has he basie faciifies required ot the ptoject snd, sublect to being swhtded & ghanf, [ will adhete 1o the
piogtam of aelivilias sel. obf in hls Bpplicailon; and ' Do : :
(¢} fhe balaties gubled fot personnel ate In becotdaice wilh fhe practice of thls orgenisation.

" oplate whikhavit It het im.uiﬁ%_ 1 kb6 6 Univbiships. aiid Gofigpes 6t Advahtsd Etutatioh ihe applicatlon nesd {6 b algnéd by & ashlbt ‘ofiicer 8l ihk benidl

adeinistiation’
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R S ‘ COUNCIL-INGONTIDENGE ’
~+ NATIONAL ENERGY RESEARCH, DEVELOPMENT AND DEMONSTRATION COUNGIL -
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G '
i
AF’PLIC, Srior “'7”%« ORT GHANT
3 ‘ % wﬁ«mw ‘
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patagtaph 151 Backiround Information Nolsof ... e
réverseside of paoe V) L ' ' N
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o T L b
A R COUNGIINCONFIDENGE T I 1Y
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3, BUMMARY ©F OBJICTIVLE, WORK PROGRAM AND INPLEMENTATION "
‘Aelnin ohly 1o those aipocis of work. f5f. whith tufids 16 baing souphiy-in this apphcation

(s} Dbybclives (Summariss ibéis To bo #coomplished Wilh.fha prent soughl = Fuithet datalli should be provided Bt poseRkany unds! Herm 6o
petroieun- exploration in the Cooper Basin 18 tast approaching a mhturefstage..:?or”tﬂis‘
" reasoh, detailed petrographical studies in conjunction with petrophysical studies arve
“required as a basis for future exploitation of petroleun reservoirss To provide results
vhich can Tead to o substantial dnerease in putroleum peserves, the following objectives
are. proposedy . o 3 : oot : ; L

1: - The major objective of thisgproject 48 to define the interaction of diagenetder o |
s fabtoTE, sedimentary‘processes”aﬁd‘stfuctural growth which reflect upon the quality "f-
UL of PPevindan sandstones in- the Cooper Basin. This will explain why there is wide, t
 seatter of values in porosity=-perneability cross=plots constructed for sandstones
‘comprising the Patchawarra; Epsilon and Toolachee Formations: - R
2. A secondary pbjeative of this project is to define the diagenetie bistory of Perpian
- gandstotes as a function of depth, partieularly in wells where gecondary .o 5
. liicification”and authigenic kavlinite affect adversely geservoir‘quaiity. 1t 18
{mportant to study the influence of diagenesis oh & gubrégional basis, because the
game general roek units pecur at different structiiral depths between the gouthern
edge of the basin and the ‘deep Nappermerri low. ‘ LIt L

_ The rebulgs of ohjectives 1 and B will provide industry with daté to better exploit
teservolrs in existing {1e1ds end new field distoveries: in addition; this reseerch
together with standard exploration technigues will also help to better define the '
prospectivity of less explored ureas in the southern. Cooper Basin, Further, the
anticipated success of this project will {ead to the application of these mitthods by

~industry to other hydrogaibon provincess . n
¥
N i B (,1 : : o

I, . The pioposed project will complement Strahigréphié'éﬁd~séd1mehtoidgic&l’étudies of -
- Petrlan eéqueﬁdés.ehcodhtéréé it fieids situated 1in the southern f1lank 6f the Cooper
" Basif plus data from deep wildeat wells in the maln depositional axis of the basin «
thé Nappermerrd low (see attachment)« This will {nelude the eofrelation of
. stratigraphie gequenises pefietrated by welle in eonjuction with seilsnie profiles on &
we - fleld by £leld basis, This gtudy 16 in progress with students undertaking routine
. stratipraphle and Etructural analyses of availabie field data (See item iebye o

(b} Woik Protitem (Bijel uinmaty of Gpeeilic work whieh \‘vm}ld bi tnderaken x= Fuqfséf detalls should b piovided aé necssary uhdat lem 16 (bl

T8y Aw exapination of availabie core daté will be undertaken to agcertaiti the geneslé of

 speeifie sandatones sed toy the selection of available sandstone plugs. Additional

core plugs will be collected as {tif411 data for covre dnalyses and petrophysicaly SEY
~and XRD studieg. > f. .

i
3] fl

4, Petrophysical snd petrofopglenl deta wiil be correlated with available porosity and
27 permeability cross=plots. Crose-pibts of porosity and permeabliity values will be
generated via in-house Hitcot Geolog Softwares Incaddition, these dota and crosb=
plote exhiblting g (Neut¥on, Sonie and pergity) porosities will be éorraiétea_wiih
‘textursl parameters obtained from petrographical wethodss ‘The intérpretation 6f
thebe data will take place during this stage of the projeets
4« Preparation of dispiaye whieh will exhibit genetie rock units and resuits obtained
fron iten 3q . .
5¢ A wttrles of mEps wiil b prepoted to 1iluBtrate dlagenetie Macies', particularly
those ¥elating Lo depth of burin) or 4 1oca] snd subreplonal scales These waps Wiiy
b conpored and Interpretoted Wit those exhibiting sondefone facles trendey d66paci
and brsln siyoeturdy R i
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7, BUMMARY DI DUJLCTIVES, WORK PROGRAM AND IMILEMLNYATIDN (Contiuii) e ‘ =

" YneAollowing, Informalion i Tetiuied toi piojacls willi Boifntinl for sdopiinn by hduslry o1 tsading iy msnulaclve oi lwuinﬁnt | : i O

2 c) Wimd paleninl Rpphéationk have bRan ERINGED
‘ i iy (s . ) N Ll ; LT FERE L . St " w
. «The methods and restlts are considered essentinl for a better wvnderstanding '
-and-exploitation of petroleun reservoive in exdsting fields and the R
. prospectivity of sreas relatively unexplered in tlie. Southern Cooper Bagin.
We foresee the application of these methods to hydrocarbon provinces :
Yocated §n seéveral Australian onshore and offghore aress: In fact, most
_ companies hove both core and log porosity-pérmeability snalyses of '
‘sandstone reservoirs, but the roles of sandstone genesis and diagenesis ‘
coprelated with these réservolr data stiould provide important results for . "
‘thé exploration and exploitation of hydrocarbons. ERR RS S

I

Y

IR
SRAN
iy

fr

A
i : i ’\ : : S !
pply most research data iNicluding samples, cores; log suites,
ty eross=plots and well cotiplétion reports. " This company
sEralis Ltds and the South’ Australian 011 and Gas -
C) slpport. the sn-going operations of thié National Centre
: . : E : Lo ;

‘§dukos Ltd, wi

porosity-midrneal
Epgether With By
Cotpogatisn. (8
($100,00%/

@ S

Lo ) el y ! S . i ; \\‘

N '

te) be‘pvb!‘ecﬁ }i'ﬁvolvﬁ\‘g"aévwom’rvbni of figw \npm{m. delall any plahs 6t preposals 16t brolotype ‘nhd'b( Iollov{»ﬁn rh'éhu‘laéluv'e. Inéfuding the exient of paticipafies ¢ -
T : YA : s ol B : R B
TR R ) g .

, ) EART S - I .

Mijor results will be publisfed with expectéd companies’ approval: We do - o

tiot antieipate provlets for ﬁubliéati@hs‘becauég‘seVEralhtheéé$;‘which have

utilized company datay &re off open file 3t the Departuent of Géology atd ‘

Geophysies, University of Adelaides National Centre Advisory Boaxrd members

A NG e

st T B T AR R S

whese companies represent the majority of interest holders in the:Cooper
Rasdn haus.etepaind. b e nspd fnfeNakdnnal. Conbrs bl rardang. i

"B, Explsin why ihe work propbsed 16 fol bkaly o 810M br, n the ease f 84 buising Blojett, b Boninutd witheul fhe Rupport of th grant sbught,

&

Although industty and poverrnment have beet extremely geritrous in financing
the oi=goiny operatibns of the National Centre; theré i & ribed for outside
asgistance to complete this projests The National Gentre Will require "
fundE to operate SEM equipment; do core analyses &nd finance & research
deéietant to undertike perssnal research, help advise students and monitor

vésearch, 'The Natdenal Centré will provide one of its researeh staff who

. will esllaborate with & stafl member from the South Auktrallan Institute of

Jushnolbpy« Another statf member who hik been bppointed s & Bendor

‘festurer $n the Centry Way alee b&,pvnilubie for researehs

e
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How Fush Gt th wolking dayi
pat Month as an avétnge will the
projocl supbrvisor devolt i this
project? o .

Ate iy piolonged abehces

ol {hig projec! which wil

av ,]‘\\‘
aitlbed s eonduet? o

- & r\‘
&l proposed thal Eblaty cosls (o1 any

of I projesi supervistis b clalmad -
Rgathtlthe pibjett? (1 yes, pleasd pote
guidelings undet e 11 o poge 6} .,

Brielly butlifie felévinl expétlenst and
hny bihet ma)sf fesetiteh projects b_qéng
underiakes arid'or elosely supsrvised by
1he bioject supervlsors and thelt |i:§nn
demand, (Insef piefixes {2) ind (3}
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< Well logiing teéchhiques.

croge=plotss

CMre N LenAf hag ib yedrs expéfiéhee i

Lyl

The Director of thaiNational Centre has worked with |
industry for @ peridd of 18 vedrs and 1s experienced in

- most phases vf petroleun explorations Thege inciude

exploration projects worldwide; a period ut“Hebil"s
Dallas Kesedrch Laboratory and four years inyelvemant

with basin studies related to {n the Coope¥ Basin'

Mri B Farrow has 11 yeard expetlente in petrophysical

who: will Bupport this projeét 4n the application of well
Togging teshniques,; and nathematical algorithus
‘congideted necessary for the correlation of core
porosity=permeabllity values with thése velated to log

i ' : C

withi basin analysis studies.
satidétone diagenesis, instrocting studentsid this
disedplines. He 48 alse eompetent with Xeray diffraction
dnd petrographie féthﬂiwgeé,‘bhd is an expert dn -/
gyntectonie sedimentation, ' N

He 15 & Vety capable resedrcher

EhiBHP dealing
Mi s Ledon 18 ~impetent 4%
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.- “hubi:conlincls ara-propoted il 15 preferible | the organisofion Which will Inéut the the lifg b} he'profect.io,provide llemisod dofalts of sub-conlraclod expordiiin
Ffiblof exponditite undor the ptoposéd giard it the'grantes. I ihis Is not consldgrod Dolall any Ansk essantial jo 1he projbet which i Is ‘propased: lo: substonliat,
praciicabl, supparting foasons. mius{ ba glven for thia awrngeriants puf. forwaid: pisvidirig suthelbni defalls fo enably Gouncl fo avallnie the sub-conliacied tasks
-and the granias will be toquited §6 ofsur that ibe Commonwonith's Inleresis ar Buch delalls should bi includad'as”an atiachmant, - o
piofeclod by ‘h}aclﬂg eonditions ‘ofi the sub-tonlractor similat to thosa: which the : . i . ; :
< rantoy decopls, o oo T e ' RN Ly
e e ST L eudeten ettt R e
‘ T ‘ | CORE PLUG 'éXTRACTIONS (SENRAC) R R
onie AMDEL s : : : e
. T 5 PR : e ) & T o i
EeIe il } S Loy
'AMDEL | POROSITY - PERMEABILITY CORE ANALYSE 19,0000 -
S ) o SENRAG $14,0000 i T |
- 1;,‘ PN N
| ESTNATED TOTAL CONTRAGT EXPENDITURE s 19,000

14. THAVEL, COMBUTING AND OTHER EXPENBITURE. - L
a) Trovel < Travél will-6ily be subported (| diisclly assoclalad with the projaet

Including fravel cosié fot sblf ehgaged bh th projoet Inturred I using facil
othef tenlras. Standatds of itavet and accommodalion shall fiol exeeed (hose of

the digeney feguesting (ha funds, Tha Cotinell wil ne! supporf ravel {6 ¢of

i

‘addlonal &bmpuling qulpmen should bo eludd i expandiur herns 11 and.

12 tespatlively.

¢ Oihatt "

I
%

. a8 d conipofient of b pioposal, Raques(s (or aviitseds iavel will noi be éonsl&eiad\

- Unlg&8 the applicafil hias domonsirafed ihal the trave! (s an niégtat and essential

compionani of the project; Visis to seek génor‘al Informalion {statesofdha: it vislls) -

C2.will nol be supporfad,

i Gampuiing Chisities =~ Rquasls ot funds 16 ricel ERBUING costs will only be

e

s . e R @
il Gxporises: Ihese wifl bb tonildEind for AddifioRal sfafi shown In
Whiitavar précicable patéonnel”should be tectuited fiorn. withir
- Australia. (1 I8 propoktd fo apmolnt slalf from oversess, npplicanis Wil figed o
derrionbirate why It 16 H6t possible 1o tecruit sultable Ausitalian pérsohnel, in
Such caset.dravef andl famoval expenses 16 Aulralla bhly will ba consldered

Compbling Ghiargus = Requasts lor funds 5 fricel eom sts Wil any L = overhends: nisy 6hly be Included Ji the chse of Abr-pioNl 166 for-service
torisideréd wheie the éosl thatged diteclly 16 1he broject, Funds reguesiad - overhieads: may 6hly be: incli i ‘ ]
ol the amployment of adelione) cem np Fatsonnét oy o} he purdhass of |~ I0eSalS of congulans, i
e o - S b . Esimaled eos(
Pleads supply an- dflachmantpiving dctats of funds sSught and the basls on which estimales. wete fritids, - e
5. thaver, RESEARCH FELLOW HIRED IN AUSTRALIA v I A
b, coubuTiNG GHANGES. STAFE TRAVEL BETWEEN UNIVERSITY OF ADELAIDE AND S.A¢I.T.. [ 800 :
the ‘ M ©
e DTHER(SPECIEY) .. e issotomnisasess s
ST ’ ESTIMATED TOTAL OTHER EXPENDITURE |§, 500
S ‘ Y PR : & 4
" ' et e T e o
: SHIMATED PROJECT EXPENBITURE BEDUESTES AS AT - showh for whiehi lunds 8té solight Will b Trealed as the.scieduled completys
L% TOTAL ESTIATED PROJROT EXPENOITURE RECURSTED AS A GRANT o ofth tant sk sioo b prova: o0 P

T ]

dbey | aeeb

CALENDAR YEAR >0 |
s * Date of

STRIBUTION 8Y SIX MONTHS BEGINING -

Approval 16
30,668

oo8 irkm . ELD

RRILE R

1,708, V80 V700

SAAEY. AND RELATED
EXPENDITURE
o AITEM 13}

v 17,308 | 17,307

18,950

18,081 92,518

: mgpa.;wgna‘
MATERIALS
co o TEM 12)

1,000 | 2,000

2,000

8,000

CDNTRA(TFED‘habWMH NET -
. EXPENDITURE b 000 o0
i 6000 | 30,000

- 8,000 | -

19,600
£

TRAVEL, CXNPUTING D

SR oo w0

200

1;500

toim 25,208

26,507

24,150

101,016

e B S R SR
i ; Z
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* )6, PROJECT BBJECTIVES,AND WORK PROGRAM

V' e(a) pROJECT ObagoTIVES g

X L

Detailed examtnation of basie well data generdted from earlier exploration . R O
and development drilling 1s expected to aid industry in the exploitation of - DU
Cexisting flelds énd pew field discoverivs. The major objective of this = S
NERDNC proposal is te qualifly and“quéntify“parosity-dn&‘pe%musuility ‘ T R At
“telationships of Permian rgservoir gandetones daedring at vardous o oo
dtratigraphic and structoral levels with regard to assessing the 1nfluence. .7 = e
of sédimentary depositiopal” prodessesy structural growth anid disgenesiss . 7 T ~,‘;q
!
4

Porfiian Toolachee sandstongs witlidh near stratigraphia proximity -of one
. avother exhibit s wide seatter of permeabllity values from ofy 0.1 Lo about
800 Md within & porosity range of )0 to 247% in fields glgh a6 Moomba- und i
Big Lake. Hueh bf this variation 15 prohably shaliness which is partly due s
to the environment of depositions In general; this+was recognised by -
Portef and Crockar (1972) who correlsted porosity wnd permeability values

with twe' types of candstone.  More than twe genetic types of sandstones, ‘
however, are tiow knows e:gs polnt~bar, distributary, arevass splayy CE
shoreline and delta front sandstonds. 'For this reascii; it is intended to . .o
fesoxanine coreé data and then subdivide the sandstones dnto genetic ghoupss

These ‘groups of sandstones wéii,Bé'éorrelatéd,witﬁ~ﬁbrosity and” 0y
permaabllity valuves based on vere anid 16g sanalyées. 1o contrast, Martin
and Hamilton (1981) offered preliminary results that diagenesis is the maln
readon for vardation in reservoly yuality. . We Belisve that it Ws imporédnt
to resedreh the roles of sedimentary processed, structural growth and . 7-
diagenesis dh-& local and Bubregional fukiss  Another importdant problem to
be solved & to quantify the role of diagenetie silish and kaolinization'in ,
fendering reservolfs of popn quality, partidularly with depth. However; - - ok
thig impbreant Facter may'éf%p‘ianUéncé‘pordsity and perméability valuee . - " T
&t shallovet dépthe whers shaliness derived from sedimentary and compaction - : B
‘processes 1§ thought to be the main problen 1in causing the wide scattes df e
porosity aid permeability values ebserved in cross-=plots.

AR ;,x,,n_,,‘m;;f

B e

o e

o

‘W& believe that mueh information ean be gained by utilizing fiot oily - v

standard petrographic methods; XRD aid well i6pging -techniques but the SEM RN
ptobe a8 well: The use B the ‘SEM probe 18 expected to provide dmportant ‘

{nformation on the dispenetic versus depositivhal origin of elays, mineral
def{nition and the degree of relative gilfeiffcations It will dlso provide
meaningful dats on factors relating to the degreé and type of ghaliness, -
the range of grain size, and the degreé of sorting. -AL1 of these fastors’
have probably influenced reservelt qualitys SEM probe work will complement
putrographic thin seetion and XRD atalyges in providing an excellent s

combinatist for minkral identifieations This project shouid provide
impoytant résults which will aid industiy in the exploitation of existing RS B
tields and exploration in selecting afeas for fqture deilidngs v (T |
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lﬁ(b) thk PROGRAM “

L5

' AMDEL foﬁ porosity~permeability analyées.

The wark Proyran wi]] inn]udL the detei]ed litho]ogica] desuriptions of
fumlrous corvd takin In the’ Patvhnwurra, Epsi]on and; Toslachee ‘

" Yormatlons penetiated by welle dn fields locdted Ln the southern Coopef
Bagin ‘(sue attaghment }o & coiiprehensive review will be undertaken to
Cdnteprate previoua work Félated to Permlan sandstone genesis and R
o distributlen i order to- gélect Wellg from Key areas for inVestigation.

The National Centre Hab access o these data through theses,

‘publications and cofipany veporiss: In addition; dnternal and externél
‘praduate students are curyeéntly providing Fusuarch on Key areas sUch’ns

Moomba=Big Lake, BrUmbie-Mﬁnkarie, Todléches @nd. Dullingard ard the !
Burley -ares 41 ths: Nappermerri Tows - Tieme two = five 1isted beloy deal
vith Work procedures while item six is k: tlme—table of. the program plug

budgeL expenditures. ‘ ; o : v ‘ »
s : ' ! % ;

StruétUtal, fbcies and isopadh manping ragether wlth geological cross~ .

sedtions and gen al core ‘and diteh sample descriptions are not

!

eotisidered part of thifE proposal exeept to utilize the data when |
- épplitcable. The Natisnal Centre has’ applied for an Australian Research
“Grant entitied " The Roles of Structural Growsh; Rasin Subsidened and.

Like Levels on the Configuration of Permian Séndétones sitdated {n the

Cooper Basin; South Australia and Queensland's -Although the results of
this project are gonsidered dmportart to this NERDDC.proposaly we do

not believe that mich overlap exists in research obgeatives, bt the

préjects do complejient each others 1f we are uisuccessful with ou

ARGS applieation, this particular phase of research wiil contﬁnue.

'Cdres géleatad from key wells 1n the NOOmba~Big Lake, Toolachee, énd :

buliingari fields togather with Burley-l will be preﬁared for

petiological; SEM aﬁ\\XRD ahalysess To provide sésénirial. information -

on ganetie unite new Tore plugs will bé taken to suppléhent our data
bage > Sample solisetton will be taken at two foot dntérvals éxcept”
vhare rock character requires lesg of greater detall Additional eore
plugs, expected to number abbut 300 per year; will be submitted tb

T

SEM analysbs of rotgh=eut thin seations; XRD analyses and normal :
petrogtaphie thin sections will be intErpreted utilizing essseéntial
Informatison eoticerning the degres of shaliness’, the vange of grains
size, the degree of sprting and mineral ddentifdeatdon In additien,
the degtee of sandbtone diddenésis; partisulariy the secondary -
overgrowths of silies snd- suthigenis kaolinite; will be analyzed with
régard to porosity and peridabllity analyses. Flether; the percentage
of vold space will he estimated and comparad to potosity values
recorded from log enaiyses‘7’Wé will uwtilize Mincom Geolog software to
derive log porosities (eross=plots) and shaliness: We will compare the
fesults betweenr coré and log andlysesy but it i& antisifiated that
resgatch will be required to forhiulate new iog Eiguxith”” far relating
the twe sets of ana]yﬁés.

3 Ater sath tet of dats are intércaiated from«&tems ‘-3, displays will

be prepared exhibleing log motif(a) charaeter; tore, log and tard
BHALYBEE; texturni VBrJat!ons, and SEM micrographs.

Litho]ogica]; wbre aid petrographic data wili be ihterpfetéd taking
into account sedimentary processeby structural growth and bagin

developients . Lotal anhd subrepional vesults will be supported by facies

miapH ethbitiﬁg sedimit a¥y provessek bnd diagenbiic pafterags - We

@
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' gesults of this phase vill be preseted it an interim veport at the end of
Ckhe fipst yeats A total expenditure of §54,615 will dover costs projected

B

“

,’,~éaﬁchf with Marela and Hdmiitqh'ﬁhéﬁ:tﬁé dég:ee of diagenesis increases
~with depth of sandstoné burial.. Thie {8 tlie reason why we have -
selected flelds yith reservolry at similer stfatigréphic‘JéVElsg'ahdf‘.

- % thoge that are situated at different structural depths in the flanks 6f-

' _the ‘southern Cooper pas{n, and {n deep wells drilled in the Nappermerrd
,Llov. The Moomba fileld te interpreted ag an intermediate in itg baginal -
o positiedi and the repults 6f this area will provide an {important link o
¢ou flelds siﬁuatqd‘ih”méfginal‘”Iank dreds and the Nappermerrl Tows .

g The following diseuséionMof>£he'Wo:k‘?fogram‘takés‘inﬁoﬁacéount-ﬁrpgram ,
" phiases and budget dtemg: - o o ‘ Lo e ‘
198" R P L e e A

“We will select two deep wells ffoﬁdthé’Moombﬁ”éﬂd‘ﬁig Lake fields for

analyses. Thege wells gontdin Heveral genetic gandstone unf{ts which . - R

caxhibit & vaviable degree qgsdiégeﬁesis‘wiﬁh depths . The selection of these 7

Bio fleld aveas is lmportant bucause Big lake 1€ locatéd ih a more marginal o

a¥en of the basin and 1 a gtrdcture with ddeumented sﬁrugtufalugruwth e

" during Permian time. Ia contrast, the Moonba £leld 1878 étruqﬁurai‘compiex

‘{oeated more downbasin than Big Lake. e plan to liave & brief feasabllity =~ .-

" report by thé efid of the first six mottth peried; to stioy brieflyour -
- preldminaty fesulbs piring the third menth of the first aix month perlod,

we will have interpretedsthe datu so that & major phage of extradtihg.core

" plugé and analyses can proceed for the field areds 1isted below:
. RS . , R : ! .

Namur . -, Strzelecki kidmad © Kerna
o HMudezd Wapara Hunlkarie " opled
Marabooka pelia " Bruiby- Pilehee
paralingie e R

Ty

IV

A

(=}

@

for the year 1988, The costs by category dre ghown 1n {témg 12=154 . ol

1989 S _ ¢ : B ; NI v
he project will proceed in 1989 with the infiiling of additional well - B
4ia from the-tields listed aboves - We estlmdte that & tetal of 4000 thin

seikions and rough-cut sections will be interpreted during this prejeets - o

It 1o stressed that not all field wells contalilng cores wiil be analyzed ‘

and inteppreted during 1988 ~ 1989: “pata from a numbetr of field wells

studied may be required to solve ajor problems whith are not anticipated

i{h this application. - However; we Will take lumediate steps to dnform ‘

NERDDG if resuits indieate that sore detall 18 trequired for a partieular R
£leld aveas This in {tself ie tmportant for industry to initiate studdes . "

* {# areas whieh warrant additlonal fegults. he renaining five tiiotiths e

during 1989 will be davoted to the {ntetcalafion &f interpreted results for

veport genetations The final report will clearly set out objectives and )
vesuitss  The bull:of the report will congist of petrographic, SEM; XRD £
ibg mnd cord analysie and sross=piot dlsplays with deseriptions and results

of #ields investigateds 1n add{ition, varioud maps relating to diagenetic - ?
‘phisses ey trends of the relative degres of slidedfication will be .

contrasted with available structure, 1Espach and faeles wapss & total

expenditure of $46,301 18 forecast for the year 1989 ‘The preatest cost of -

§37,901 1g for the salary of the Researeh Fellow. N .

m : "
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©yi(ay PREVIOUS GRAWES o b ’
This‘is,thé‘Nntibhéiﬂﬁéhtré*s first‘appiiéaﬁiOﬁgf¢f‘funds to findertake
“ the subject resaarchs R ‘ '
) HELATED RESEARGH 0 “
" esesrch publications feiaﬁed“td‘ﬁedimeﬁcary,pEOﬁéés, structural
growth and basifi déVgiOpménﬁ'af”‘éxtéﬁsibéﬁdver the lagt 30 yedrss
‘ However, reseatcli related to diggenests has utidergone vety rapid
. growth during the last 10 to 12 yeaps from purely a desctiptive .
‘Beleice towards a*procegé‘bfientated gtidy,  Thig Has tean stimulated

by the tesognitlon of the controls it has on the perosity afd

‘ﬁefméaﬁiiitY‘of'saﬁdétbﬁés, parhicuiafly“oiivqﬁ&‘gas field fesetvolrss ‘J,f‘  s E

Ore of the wost {nportaiit papers was ptbiished during 1977 on-the.
¥ regdgultion arid tifluense of auth{géﬁic‘tiayﬁ‘in‘saﬁdstdhes by Wilson -
.. and Pittiman During 1979 a number of ifiportant papers Were publiisted
85 a series of articles by -the soclety of Econorie paléontologists and -
© Mineralogletss setimldt and Meponald ‘wiote AAFG CbufééyNdﬁés\Sérieé'12 S
bn*§edbﬁdat?1péfoéikye"Thé‘grbwing importance of diagenesis was g
anized by the AAPG with-a major publicatid in 19844‘(Memoir‘37,‘
eals)y and by Geosclence Canaaa;;whoNcommiSsioﬁéa a >
series of artieles for-eventual pubiication in the sane format as the
populat Fagles Models Reprint Series, e :

S et s

Altholgh ralevant sublications, appeatr if thie U:8. and Canada
Litéfaturégﬁmﬁch cofifLdential data senains in major il eorperatdon .
sassarch laboratories; particulaxly {1 utilizing thefSEM probe &8 an’’
{iportany sid complementifis Gtandard petrographic and X-ray s
Jiffractioli-Jechiilques Based o personal experierice with a major odl .
compatiy tlils type of tesesreh g on-going and standard i assessing
petrolau fhééfVéif‘quéliéqu ‘ ‘ : 2 e

T

LR o : o e “ REE S i L . i o “

§‘” (Théfé éprfgw published papérs in Australia ralating to research dn

Z . “the subject proposals A paper was pubiished by Martin and Hamilton' s
i h

” gy on the "piagenesis and Reséryolr Quality, Toolachee Fotmation,
5 o Cdoper Hasini ‘ X o ‘ .
N fhe resdlls were derlved Lrom the data aequired from thyee wellss
i Although preliminaty vepuits indieate that malnly diagenesis of Eiidea
. Yo is the " contrelling fagtor 1imitdng raservoir porosity and s
. permedbll ity thers are fleld areas where Gontotived porosity values: Tl
ghow @ simiiar pattern (highest average values in gtructural erestal” R i
hreas) which colnalde with tsopach and facles maps (Delhil; unpubiish - e
T waps) s This pelationship 1B & FunicElon of botti gtructural growth and
¢ pedimentary protesss TFor thig teason, more jenal. and subregional wotk
18 required to determine the influence &1 gtrustural growthy
Aadimentaty processes and diagenestss HE

R

The resedreh of NEKDDG- Projast Nos 30, which 18 cutrently in progress
dnder the directlon s D, GFavestoek (Snuch‘AU§ﬁréiian bepartient of
Hines and Energy)s Jouis matnly with the mathematical dndlyses 6f
P sandstones tomprising the Juvassic = Cretdceous pare of the Etomanga

P

vgBguences 10 sddition, he hss gathered somé inEormatibti off £OTE

-i analyses relating to parmisn sandstones Tocated in the subsurface of
i tha notthern pars of Elie Coopet Basime 1f time petmiia, this

: ihiﬁtmét{bh‘ié‘dVdijébié for vesearehs The objectlves 6f this

i appiication do not eoineide with thost §f NERDDG Project No. 820

! fethuse Wi hré'nsseésfngvgéblag{&aj'ﬁaetafé whiah aecount for the
if i yarlatione of porosity and permeabiitty in panidgtoness
AR L ; : y .
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i ‘;The foi]ow{ng rcferences are conuidered pértinenb to this projecﬁ‘

REFbRENGES = ‘ o : A

‘ fAJien, 3 RaL., 16744 Studies £ fluviatile sedimentatloh iMplications of

o pedogénie earboniate units, Lower 01d Red, Sandstone, Ang]o-Welsh..
Odtcrop Geols Je 9, 181~208

f‘Batteraby. h G.,v1976.‘ Cooper Bas{n o{1 and gas fiéjds. i Lesl{e RiBuy

Evang Hidey  Knight O3l (Eda)s Heonotie Geology of Austraiid and

monograph 7e 321 368.

[l !

hgr{a MeRajy ThOma§ Mey and J M Boir{e, 1984 ﬁepositfﬁnai‘fréhework afd

[’(\K i i

iy

ik . Papud New Guinea = 3, pPetroleur Institite of Hining and Metallurgy,_

i d{agenesis 6f the Lite Permian gad reservo{rs of the Bonapurtﬁ Bagdfiu

“APEA gy B4 (I) 699—313.u ; » : %y

the “Statfjord Fleld; North Sea. In Donald-L: Gautier (ed). Rolés:
1670 :

T David As MeDonald and Robert 6i Surdam (Eds). Glastic v
dtaganEsia, AAPG Mems 37‘ 277 286&'

| n‘GraVESEOCk, D 1., afd: 3.0, 6o hbrtnn, 1684 Geoiogy of the' De]lé Ftel&; a

perspective on Ehe hiatory of the Coopet Basin‘ APEA Joure ?4 (l)
266=2774 . ETRL PN -

Hutcheon, Tay 1983, Aspects of the diagEnesis”of soutEe gratnea
s{liciclabt{c Fockeas. GeOSciance Canada; V10, No.l = 13.

 M&rtin, Cidiy 1967 Moomba = a~South AUSpralian gas fielda APEA J. 7 (i)‘

124“129-

O T .
R e

. Martin; KR anid NoHs Hémilton, 18814 Diagenesis and regérvolf qUBiity;

Toslaelea Formaﬁion, Coopei: Bas{n. APEAj e 2 (iD‘ {48=154

MeDonaid, Diéi and RsGs SUrdam, (edé), 19844 Ciastic b{agenesis‘ AApG Hemi
h 37‘ 34 ppl :

Mcllréath I A. 1982¢’D{agenes£9s Gebscivnce Canadas 9, i by
I
Hobard; J:M., Wali V;J‘. and RsAeF Cas; 1984 Dtagénesis &nd eVolution of
Gippsland Basin resérvoiré* APEA: J+ 24 (1) 314=3135.

o}

Mé]enar, Nek, 1986+ The tnterfe]atidn batween ciay tnfiltratibn, qUartz

senentation, and compaction in Lower Glvetisn terrestidal
sandstones, Northern Ardennes; Belpiums J. Sed, ?et 56:356-369.

‘Mount; Teds, 1982¢ Geology of the Duil{nga%{ Murta Olifieids T Moorej,

PeSs & Moutity; Tideo (Edé)y Etoménga Basin Symposium; Summary Papers,
Geological Soclety of Australia and PefroiéUm Exploration Soc{ety
of Austtalis, Adelaide.

‘Porter, Gy and e Croeket, 1972: Peffophysibs uf the Bovper Basin; éoﬁth

Austtralias APEA Js 12 {1y 23-974

’Bjoriykke, K.ﬂand Av Erendsda], 1986+ D{agenes{s of thé Brent sandstone in o

~6f orgenie métter in sedlmenh diageneaie, SEPM spec Pub1¢ 38. 157~‘ o

‘Bjorlykke, K.,1984. Fotimatlon ot s;condary porosiﬂy How important is 1&?,\‘
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~ Pyectoft, Martin, 1973, The Della Field, Cooper Basin, South Australia. - \E
G APEA L 13(1)i 58567 s 2 o ‘ g
Randal, M.A., 1987, Permtan Geology of Queensland. Proceedings of the S
- Symposium, Queensland Division of:the Geological Soclety of o
‘Australia, in conjunction with The Geological Survey of Queensland, | &
14<16 Julys 33-42 b R S AT :
}"" Sﬁhmidt,,VQ and:DiA; Mégonalds, 1979. secohdaryipoygéity in the course of
R sandstone diagenesis..AAPG Course Note Series 12: . TR
) ISR g . : . ) ' - AR . }
e ) o NN ‘ e ' e SRR
Scholley; PiAy and PiRs Schluget {Eds), 1979, ASpects of dlagenesis. SEPM ‘ ‘ G e
Spécg Publ, NQ.\,ZG:‘ 443 PP ’ ‘ ‘ e
In particulat the articles byi” , ‘,§
| Blatt, H. = Dlagenetic prodesses in’sandStones: 141-158. s %u
? Galloway, W.E. - Diagenatie eontrol of reservolr quality in are- |  © i
derived sandstones: Implications for petroleum exploration: 25i= : B
262+ Co o B S L J
Hoffmany Ju and J. Novers = Olay mineral assemblages as 16w grade . o
metemo*fiite geothermometers: Application’to the thrust fault: Yoo
disturbed belt of Monitana, USA: 55-80 e ‘ i &
‘Pletman, EuD. = Porosity, diagenesis and productive capabiifty of !
“sandstona reservoirs: 159-174. § T e [
Selinldt Vi and DiA. HcDonald = Role of secondary porosity inm the ! )
tourde of Bandstones diapgenesisr 175-908. ‘ & .
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dnd sea-level thanges: AAPG Mets 26 (331 63«82 ‘ ‘ : :
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. dnstitutions.”

£y
. eaf be utilised for recording lectites pertaining partly to the: methodology 7

bu Dri Ve Gostdn and br Ju Jones who have expertise 46 the field of

i Ll

- 18, TECHNOLOGY TRANSFER &l

_The National Centre will submit relevant results in papers dufing the =
“course of the projéct.yWe will concentrate dnitially on Joeal joirnals for’

rapid techrological transfer to interested organizations rather thar to
‘overseas journale which:-have long waiting Iistss In addition; we will
include the results in 4  case study to maintain a high standard of. ' “

training for: gradiate studentss RN

N

A short coufse dealing with the results ol this project and disgenesid of o
Bandstones relating to other areas will be offéered for technologists in- ‘
—industry and ‘governmént.  We currently offer such courses both in=house aan\'

‘in participation with the Australian Mineral Foundation. , i

The Natiopal Gentre will a18o present the results of this project to

‘dnteérested Explorstion and Production Gedlogy proups in industry. This is

surrently twormal practide for otlier tesearch subjects of interest. We will

wake every effort to present this package orally durisig various society.
meetings, arnd for interested  groups in.goVernment and tertisxy &

= R ; . — w . %

The Department of Geology and Geophysics has audio-visual equipmént which
and results of thik 'project. These will be made available to intevested

grcuﬁéb S s . ‘ : . .”\ »
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19, FAGILLTIES AVAILABLE

1+ Computér faeilities are available at both the Unjversity of Adelaide
and the South Australian Institute of Technelogy (5vA.I1:T.) for .- -
undertaking this project Direel terminal ties to VAX fasilities are
available to both Adelalde and SiAVIT. mainframess In addition,
digitizing squipment is in place.  Rieentdy; the National Centre has”
vesulved Mincom Gevlog software for well logging teehtilques. ‘

C2s Both Seantilig Bieaéroﬂ;Miarogcbhe (5EM) dind eneigy dispersive ¥e-xay

(EDX) systufis are available at the University of Adelaide wnd 8§.As1.Ts
JJo did in the ddentlification of minerals EDX epectra can be ebtained
by the KEVEX 500buy enerpy dispersive systems Thie and the use bf-
avallable Xeray diffraction equipment and standard pefropraphie
migroseopie provide & Btrong sulté of tosls fer dnterpretation.

3. Faelditdes exist for the preparation of standard, polished and vough=
- tut thin sections vt the Unlversity of Adelaide and SiA 1Ty Charges
for thin Bectlons dre very competitive; and all equipment and *
ehiemlcals. are availlable, ‘

4o fhe National Cepbre will rely on AMDEL for e&trattihg cofe‘plugakand
pofuﬁityupEfmepbiiify sorvices

5. Cié?iéai‘ﬁfﬁﬂizxfé avaiisbie ut the Uhiv&rﬁity'bf‘Adﬁﬁnidé‘bﬁﬂ
Sshilee for dnterin dnd final report presentution

disgetiesds have oifered some of thelr time for sritiead diseuesiony R
dupdtig the course 6f the projeets j o
" ‘ Jet /
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~a) PROJECT OBJECTIVES; -

e

o sediments of point bar sequenceés. This ocetirs in rocks”

e e,

B - ,,.AV, L s A -
U Rk e \

5

sedimentary processes and structural growth Have . .-

finfluenced reservoir quality in'the Permian v

S _sandstones. T T R I~

ii. To ascertain the influénce of depth’of burial on the Lo

paragenetic séquence; particularly in weélls where R
seconidary .silicification and authigenic kaolinite = . - 4"

. To identify how the interaction of diagenesis,

BN

s adversely ‘affect reservolr quality, . . S e 30
a7 Rt e R T Bl el ‘

b) MAIN FINDING AND CONCLUSIONS |

, Preliminary results indicate that porosity is best
cdeévelopsd dn well sorted, medium t6 coarge gralnad ‘

S i A i

wherg the proportion of illite is low and diskite is o e
_present rather than kaolinite, and no other authigenic
minerals have developed. However, these results are o
téntative because of a lack of data from the fifhe ¢rainsd
shoreline sandstones which are also known to have good
pprosity and permeability. The latter sediments will be
investigated in more detail next year. . O

A statistical method has been developed by which the
spermeability of Permian sediments may be estimated from

wireline logs.

¢)  WORK PROGRAM DESCRIPTION ‘ , L
- The work program proposed for 1988 ifivelved the initial
Selection 6f wells from the Moomba and Big Lakd' flelds
for analyses, Based on this data a major phase of core
descrdption apgd sampling was de8ighed for the field areas ©
listed below: . - o : : e
Nariug sre Btrsalenkl “Kidman Rerha .
Mudéra - Wanars Muhkarise pira-
Marabooka - Dbella - - Brumby . Dilehse
Daralingle L P o i , i h
Results of this phase wers to be presented in an - E
interim report &t the end of the first year. - ' S

d) ' POTENTIAL FOR INDUSTRIAL APBLIGATION

In the newt phase of this project it is proposed that
comparisotis of maps 6f sandstsne facles and mineralogy
{clays and other authigenic minerals) will be constrtsted
as a potential means of determining sites of good

- porosity and permieability,
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“jake reconmen

. app
"vunderstanding the distribution of porOSity
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1 quantify porosity
‘lPexmian resérlui

) thé subdivision of
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At this stage oﬁ the progech it would be premature té:

ndations fok industry.
constructed then it will be.

ome oonstructiVP guidslines for

“peen gothered and maps

‘possible to provide 8 o

‘Vexploration both Within existing, and possxbly new =

fields.

© The preliminary results suggest that the integrated
roach of ehis study ig very benefiCLal
shou be

‘permeability and thus encouraged in the future

e !

By ?ROJECT OWJECTIVES

e major ouﬁeotive of Ehis study is to qualify and
and permeability relationships of
S8 (occurring 58 Yanious
tfatlgfaphld ifd struoﬁural ‘jevels) to apnable the
‘asssssment hie influence. of sedimenoary depOSitional

processesy sﬁrurtural growth and diageneSis.

tailéd examination b basit 4ell dgta generated £rOm.
'éariisr”expioration and developrient drilling to enable
£he - sandstones into gonetic groups
porosity and permeability datas

L Te quantify the rolc of diagenetic silica and kaolin in
greating ressrvoirs of poor gqualitys particulariy WLth

‘l

diffration (%RD) and well logging € technigues with
seahriing slectron microscopy ($EM) as. 8
determining the, detritaﬁ
aluminosiiicates (elays)
siiicifioationi

To éémbins ‘standatd petrographic methods, g=ray B

yersus auﬁhigenic nagune of
and. the deqree of : »

i

Ghce all the data has .

£6 g

naans of Sl

METHODOLOGY AND DESCRIPTION O? WORK i

ERNAKEN

[ | 4 ‘
1, DATA BLLEGTION . .. .. s;\
The initial phase ot the

ollécﬁio of data bases ffomﬂih&ustry,and state o

goVernmsntnorganiqations‘ Thase inc ude ‘
4 1ist of core apalyses (X gwl; CBCY PbtﬁéitQQ with
cofresponding weii log ¢ values comps ed by SAD o)
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220 Sﬁb—éampiés have béén‘photbgraphed in the SEM'Wifh‘an :

‘permeabilikyJmeaéurements;by Anidel s -The

micfbfiéhé coPiesﬂbf_well‘cbmpletioﬁ reports for the
wells in the above database. : ‘

o)

"4 detailed list of core kept at the‘SAan ¢ore Library..
& list of rock £hin sections ptepared‘ahd‘afchived By e

SAGASCO Resources Ltd:

8. CGRE”LOGGING‘AND;SAM?LiNG“

= pogotal of 4,274 Toot of core has been logged. [The

Shelea o)

. welll and formations are \isted in Appendix A. It ds.
‘,’appargnt:ffom'thisylisa‘that nne,numbe: of fields now
o beiﬁgginvgstigated Hasuéxpanded~from‘the‘original =

proposal forftﬁé‘p:djédt;‘ The,expansioﬁ;has‘beén‘u‘
possible becaube of the Gentribution by Miss Sally

. Prillips and -4 post~graduate students. All the £lelds

nominated in the proposal; plus some additional wells;

. will pe logged and sampled by February 1989.. - Sy
. From the core, 450 samples have beer taken and are in -
‘thé'pfdcesswof‘béihq analysed. In association with these
samples, 131 coxe plugs. have been taken for porosity and

e 28! e ‘humber of coreé
pilugs-1s less than anticipated~becauée gome corés have

dlready been intensively sampled ahd this 'hfﬁrmaﬁioﬂniS‘Q“ﬁ

available fop the project. e frun SROWE

416 sub-gsamples have been wat grouﬁdfand*rﬁh‘asoﬁowder.‘-5 

pressings ‘in-the YRD to determine mineralogy.

4ﬁolsub¥éamp1es‘héve'Beeh prepared as thin seations using

araldite containing blue-dye to help in the .

Sharacterisation of porosity cypes: and the paragerietic -

“géguence

the authigenic versus detrital minerals.

EDS (Efiergy dispersive spectrometer) system £0 identify

< 9p sub=samples were prepaied‘as7pblishéd thin sectionsy.

and 17 exanined by cathodoluminescence to illustrate the
prdpéﬁtioh(¥5 quartz -overgrowths. o

e : Y
13 subsamples havd been atalysed for garbon srd gxygen

Lsobopes in an attempt to determine the nature and timing

' of the development of the carbonate minerals, in

paﬁticular the slderite.

The cathodoluminescenue and isotope work are additioral

o] the‘WOrk’propégéd‘for 1088 and are yielding very.
yaluable information as to complexities im the
pa:aqéﬁétidisequéﬂbé andﬁthe Hegree of silicification..
‘ w S S T LS SN ‘

o i

3. GROPHYSIGAL ANALVSBS S =
ffi tne Toslaghes, Moomba  and gkrzelenki #ields the -

sorrelation of stratigraphic sequences with well legs has

wofimenced aptl sross plots of pdrosity‘and‘pérmeaﬁility

_data nave beefi generated. This work Was scheduled f£or

1989,

‘f% ﬂj

Qo9

2

'
i
§
5

it

s e S

e e e

s Al ST

b,

it e e TR



i

- basin.

_In addition a facility for low level gamma~ray
spectrometry has been built at the South Australisn.
Ingtitute Of Tachnology Which will be used to dnalyse

Ceores. and Guttings te determifie the presence’of

radioactive eleménts in the rocks. The radioactive .
elements may be related to diagenesis and thus assist in
establishing diréctions of pore fluid movement across the

R ;
i o

‘. MINEPALOGY AND DIAGENESIS -

A, MBCHANTCAL COMBACTION
ol f .

(5. '"PRELIMINARY FINDINGS AND CONCLUSIONS: |

The .diagenetio events recognised witliin each of the

. producing reservoir sands of thé Southern Cooper Basing

" namely the Patehawarrsa, Epsilon and Toslachee Formatibhs,g'

are broadly simila¥. However; there are subtle

differences between and within the formations which are

apparent on a regional scale dcross the basin. The
“followiny diagengtic events have been identified as.
significant influénces of porosity and permeability:

bost=depositional mechanical compagtion has reduced .
primary porosity to a limited-éxternt in moest samples.
Compaction is evident from bént mlca flakes, deformed
lirhie fragmentd, sutured gradn pontacts ands stylolites
(plate: 1): -Snutured grain contacts are not common and
therefors the dissolution of quartz duée to compaction is
net thought to have signifiicantly contributed to quartsz *
overgréwths, .. e S ‘

5. CHEMIGAL ALTERATION

i

1, Quartzi Ouarts overgrowths are very important in the

reduction of porosity. Cathodeluminessence studies
indleste that in mosk areas cementation octurred prlor to

Gompaction and that there may Be at least 2 events during

which quartz overgrowths developed {(Plate 2). Quartz
also occutrs as & cement in isolated fractures through the
tocks, OQuartz overgrowths as seen in the SEM (Plate 2)
ape best developed in the coarser grained samples where

s6me primary porosity is preserved. Many of the quaitz

overgrowths have been chemically etched (Plate 2) and are
intergrown with kaolin. 1Illite and organit matter are
seen as dust lindings on the detrital guartz grainsg.

2, Rﬁqiiﬁf«ﬁoﬁh‘kaéliﬁité‘éﬁd digkite hdve been
identified from XRD snalyses,  Dicklte has . a more

 sohedral crystal habit and ooficentrates in the ccarsek‘
Jgrained rocks (Plate 3y, SEM studies indicate that the

kaolin has forméd by 3 different processes;
i} - the alteration of X Feldspar has produced
subHedral té anhedral kaolin with & horeycomb.

S

o e e R i
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L ‘texture‘a o ) e it PR .
i1} the alteration of mica (2?biotite) results in

j “oyermiform kaolin.. . Ve e :
iii) growth from solukion, At least 3 different sizes

T T6f Kaolin (1-2um, 10-15um; and 30=40Qum) can be
. recognised within the one sample (Plate 3). R
The sticcession of crystal sizes probably indicates

sequential growth from solution-as conditiéns became more
" favourable for digkite precipitation. The concefitration

of quartz, and kaolin in these coarse graified samples

' Suggests Lhe rocks have been flushed by fresh water which
.removed all the elements less stable than Si and AL

The jagged contact between kaolir and quavtz . .
overgrowths 18 thought to be a result of contemporaneous

formation. The alteration of feldspar to kaoclin releases
. an excess of silica which may be the source Tor the
guarty 6vergrowths. ‘ : :

TEAY

: ‘ R

3, . T1iite: this clay mineral is abundant in fine grained
rocks where porosity and perméability are almost 0 S

regligible:  As a general trend where illite is more.

' . abundant than kaolin porosity is low regardless of grain.

dilstribution,

" gize. Much of the illite appears to be detrital (Plate 4

- )y it is also present .as a replacement of feldspar (plate
4); an alteration product of mica and rarely as-an = -

agthigenic fiineral (Plate 4).' The abundance of

" authigenic illite is greatest in the Nappamerri Trough

whers depth of burial may be influencing its

o oo : 5 : TR SO
4. CGarbénaté mineralsi siderite, ankerite, dolomite and =

saloite have been recognised from KRD analysés. Siderite
i& the most abundant carbonateé mineral present. In
handspecimen the siderite Has a variety of forms, it
seElrs as bands up to several centimetres thick which
markedly reduce porosity, as isslated blotches and as a
pervasive cement forminyg the matrix of some:rocks. - The

siderite (Platés 1 & 5) has a variety of arystal habits

(rhombohedra, scalenohedra and anhedral micrite) and

. different compositions (Mg, Mn, Ca). These facts
. comtkdned with the lsotope data indicate that there mdy

have been several periods when siderite formed. - Siderite
1§ fregquently found adjacent to toals and shales where it
hay be an early précipitate in the diagenetic sequence. .
However, §iderite also ‘oturs in some codrse grained. —
sands which are not associated with organic matter. It
ig possible that this siderite has formed from solutions
containing €Oy and Fe released by the alteration of
biotite, Ankerite has only been identified from the .
southwestern margin of the basin. It ocouis ag euheédral
rhombotiedra which reduce porosity and only rarely appear
to be partially dissolved. WMinor amounts of dolomite and.
saleite have an irregular distribution acroess the bagin

e caleite sbeurs as thin bands only a few centimeties

thick which restrict poresity andbpermeabiiity.

§, Chibritei is present as clinochlore 1B Which is Fe
rich, It is most abundant in the middle of the

i
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N Fleld.

deregw - )
clinochlore has grown from solution
chlorite. contents Lypiecally have no

may have been limited.
identified at Moomba,.

- in the Nappamergi Trough. It .
N, radiating plates (Plate 5) which
“\. various modes of formation have

K ;"wﬁhé‘mineral agsemblage of pyrophyllite;

. mpscovite and the absenae of Kaolin
‘goptaining pyrophyllite indicate a
“ortyln is feasible.

.~ 6. pyrophyliite: is réstiicted £o the deepest sediments

It otcurs as euhedral . - ‘

Gompletely infill poreés.
: , beérn described for this
‘ mineral but it i¢ commonly dgsociated with low grade .
% matamorphism as 4 reaction betweer quartz and kaolinite.

0082
L8

Nappamerri Trough where.it odcurs as sithadral. rosettes
and pseudohexagonal plates (Plate 5) th .
_ The euhedral/crystal habits irdcate that the

that line and infill

. Samples with high
‘giderite. The Fe was

. probably availabld in both systems but the siipply of COp
. Traces of chlorite have also been:
Big Lake and in the Toolachee

Celinoenlore ahd
ite in samples. .~ . :
low grade netamorphlc

Glearly whare low grade metamorphism .

has deourred 1Lquid‘hydrodagbons.are,unlikelythybe X

presexved.
¢, HYDROCARBON MIGRATION
FEC IR TR
At least tyo phases of
recoghised. « fhe first phase is rep
bitumen which:form dust linings

on detrital gquartz grains. . L

hydrocarbon migration have béen .

rasented by blebs of

prior to the development of svergrowths. - The sé&cond:

I

phase.is represénted by bitumen zrin

the development of guartz overgrowths.

‘bitumen rims on some of these pores
(" hydrocacbons may Have inhibiked fup
. alteration. o ‘

. PRELIMINARY CONCLUSIONS - =

prasepvation of primary poresity
unstable components to form seconda
‘the two most important types of por
is some micrb-porosity asseciated w
minerals, As & broad trend porosit
the marglns of the basin wherd seco

‘ Based on the available
besh identified between porosity, d
~minéralogyt. o

1..  Porosity denerally lncreases w
gize -in savéral formations (Fig. 1)
area, However, this not the gase 1
in general, there is an upper Limit
demonstrated by the poorly sorted,
gravels of the Patchawarra Fogmatio
S?bW‘é degitne in porosity above th
glzes "

data certain relationships have

‘lining pores after .
“The presernce of "
sugyests that the

ther diagerietic o

ds

arid the dissolution of

ry oversized pores are
psity. However; there
ith the kadlin IR
Y inereases.towards o
ndayy porosity is more .

1
rain size and clay

ith increases in grain
throughout the study
# the Straeleckl aréa.
to the trend as

very cparse sands and
n at Blg Lake whith

¢ very toarse grain
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2. Good porcsiﬁy ig also broadly feiaﬁéd,to‘thé
- relative proportions of iilite and kaolin in the
sediments. As the proportion of illite indredses

b i i

1  . grained sediments: 'In these samples kaolinite ig
fesponsible for the reduction of porosity..

IS

- T piel
£6 ba related., It is possible that some - authigenic

- tHese gites. &

AR : that porosity and permeability were initially good in
a o, this area allowing the formation of digkite from

.~ 'i1lite, clinechlore and pyPophyllite thus redueing
porosity and permeability.in this ared. -

I suminary the preliminary results indicate that

‘»i‘ ¢ than kaolinite and’ therd aré no other suthigenic
: : ‘ :

are also known td have well developéd porosity and

ﬂfﬁ o ~ ‘and Blg Lake fields. The diagenesis of these sandstones
- will be investigated during 1989, because of thelr origi

thess sediments could form stratigraphic dnd/ox
combination structural=-stratigraphic hréps:

tT. WIRELINE LOGS

A ) A statistical method Haé been dévelbpéd}by which the

be estimatéd £rof four HOR-Electric well logs namely

a B method is based oria detailed statistioal /ainalysis of

] g i

is derived for each log from the dats observed at a

Cfﬁ»ﬂtnﬂjzzig Cromatine_ k//

,}r‘/

K
'
i

i1}ite nas developed in the coarser grained sediments at

oA pickike, rather than kaolinite is the dominant ¢lay
o ~“in the coargér grained sedimeénts cf‘ailmﬁormatiéns‘(wig; -

N - 4) ¢  Howsvet, -in the fields around strazsleckl; diekite is
iy assseiated with some of the &ilty deposits which stiggests

5, pepth of burial anq‘highﬂéeothérmal‘gradients in the
Nappamerri Trough have favoured thé growth of authigenie

B, porosity is best developed in wWell sorted; medium to
T . coarse grained peint bar sequences. In these rocks the
proportion of illiteis low and dickite ie present rather.

fminerals. Fine gralhed sandstones of shorelling origin-

H

cote and log data fade available by the g.A. Department
of Mines.and-Enexgy. The probability. that a partigular
VETUE of & log corrélates with a particular permeability

VR N

0083

9

porosity dédlines-(Figa‘ZFy_ThiS relationship a1l where
“kaolinite, rathexr than dickite, is present in the coarser

i 4, only in some areas is theve a direct rélationship

I rrain size and the I/K ratio (Fig.: 3). 1In these
b reas thd amount of illite is dreatest in finer graihed

: sediment g, In the Patmhawaffa'Fﬁrmatth df the Toolachee

| ‘ ‘ ; and the Toolachee and Daralingie Formations of the
N Moomba Field; grain dize and illite/kaclin do not appear.

i ‘4‘
i

?L e perfieability &4, the Daralingie saridstones in the Moomba

; . | ppermeability of permian sediments in the Coopdr.fagin may

i yamma ray, bulk density, neutron porosity and sonde. The

g
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" together to determine the most;prdbable;permeability' : S
represented by the set. of 16g values. , 1. v
“between estimated and measureéd permeabilities is achieved

e S ‘ ' 10
. 5 s el o : P - . o : BT
particular depth.  These values are then combined

‘A good correlation

(Fig. 5}

as further'data‘is‘acquiréd“the‘estimaticn‘

" algorithm is being further tested and refined, and

atfempts are being made to sstimate other petrophysical

. parameters from the well logs.

“The preliminary resultswdﬁ]the wfreline log study are
’ It may be possible to make dood estimakes
of permeability in Permian Sandstones without relying

totally on espensive laboratory measurements.
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6.  'TECHNOLOGY TRANSFER ACTIVITIES 5

Two papsrs based on data from this project have been

. -accepted for pregdentation and later publication; at the

" Cooper=Eromanga Basin Conference to be held in Adelalde
o In June 1989° .. T R e

-7 Titles of the Papers;

‘ . ; | eservoir Sandstohes

- »and the implications for development of porosity and
‘perTeability in the Nappamerri Trough, southérn Coodpey
~.Bagin. o ; LI R P ‘

1. Diagenetic alteration of Permian Res

2. PEEMeébiiity éStiméﬁiQn from well logs using o i
probabilities. S Sy i

. It is anticdipated that several other papers for ST
, Journals will be started in 1989, At least one of these S
. papers will be concertied with the clay mitieralogy of the . o
‘ réservolr sands. This paper will probably be written in
~conjunction with the CSIRO Division “6f Soiis. & setond
= paper on the carbonates will alsc be commenced in 1989,
. In addition, the preliminary resuits of the project
were presented at the NERDDC workshop on the Cooper—
B Eromanga Basin drganised by SADME in Mareh 1988, :
' Recently an inférmal seminar was given for Santos®

o g ‘{%ppéndix B) and other similar seminars are planned for

989, S " . .
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',Crossed‘nicolsa Scale bar lmw,

PLate 1 ‘
. THIN SECTION AND CATHODOLUMINESCENCE MICROGRABHS

‘_a.:lsﬁturedfgrain boundatyvih"a’very poorly Sorted

sandstone.provides evidenge of

mechanioal compaction.

‘ b. Stylolites cross cubting a medium grained sandstone,

Note the lack of porosity and the elteration of some "

0088
12

o

RO grains‘tO‘illitea ‘Plana polarised light. Scale bar imm{ ey

&;ﬂ~Cathédolumineséénefmicrngraph‘bf a-typleal gandstoné;

the detrital grains are pale blue to &ream in ‘ 5
luminescence, whilst the overgrowths: are brownish. . The

'vd‘éery‘bright‘brhegis kaolin. ~Note that the detritsi

rains float in tHe cemerit, SUggestifig early cementation

“prior to cempaction.

di»dSémé‘field of view. as (&) above inppléné,polarised‘

lighti The comparison demonstrates that the proportion
of Overgrowths. is very difficult to detect in the eptieal
mieroscope and only with further détailed CL work ean the

dagree of silicification be correctly estimated.

e Cathodoluminescence micrograph in which zonation can

3 i

¢ bel detected in the quartz overgrowths.  This faet

gugests that at least two phases of silicification have
oc%urred in their development . SR

fo ' Thin section mierograph illustrating a rare dust
lining separating & detrital quartz grain from the quarts
overgrowth. The adjacent grain, which has been -
completely altered to illite indicates that feldspars
vere previously more abundant. Crossed figely. | Bar
scale 250 i, - : - £ ‘

gy Micritic siderite biotsh'in a fine, grained sandsténs.
Note the lack 6f gquartz in the bloteh whiak demionstratas

either replacement or displacement of the yuartz: On the

right hand margin of the bilotch euhedral crystals have
developed. Siderite i§ also evident in the matrix of
this sample. fThe brownish-red colour of the Siderits
indicates that it is oxidising to hemasite, Crossed
niesls. ‘Bar scale 250 uam. iy ‘

h. Relatively uUnaltered rhombic siderite which {8
engulfing & quarts grain, Mieritle siderite and 1llics

Toeeur in the matedx of the rock, significantly reducing

any porosity and permeablility. Crossed nicsis. Bag
scale 250 um, ‘
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| SEM MICROGRAPHS OF QUARTZ OVERGROWTHS

General vié%fbf medium‘graihedfsand withlgbod\‘

e
a .J ; ! i, R } g v 3

porosity despite the presence of euhedral quartz . .
overgrowths on &some grains. These sands typically lack ..
detricdl clays. .- st ; ‘ e

b. Euhedral quéitz‘brismsfdeééloped on thé.margins‘offan‘

cdetrital gzaine: Note;theﬂlargefnovérgrowth‘bn the

. ddjacert grain, The smaller prisms demonstrate the .

selective and impaired development of overgrowths at
specific sites, . S y RIS

¢, In many of the soarse grained sands large euhedral
quartz overgrowths have significantly beduced, but not
oceluded porosity. It is the preservation of. somd

| primary porosity in these samples dégpiye\the‘0ve:g:cwﬁhs

" which is of importance. .

4. Huhedral quartz prisms and large ovérgrowths can 4186 .

‘ «develop in finer grained rocks such as this exanple.

Howevey, the chances of preservation of primazy porosity -
are much reduced because the pore spaces were inltially

v yery fiuch smalleg when compated to the ecoarser grained

sadiments,
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PLATE 3

. SEM: MICROGRAPHS OF AUTHIGDNIC KAOIJIN MINERALS

T

o : : P G e

&, Two pores and the 1nterven1ng throat, Anfilled with :

- subliedral kaolin, If the kaoiln had formed simply due to
, . replacement of feldspaxr the pore throat would not have - ‘
o i .. been filled. Note the jagged contact between the kaolin.‘
e L T Tand the qUartz ‘ . : 3

s imperisicaty

E b Kaolin arid quartz QVergrowths are commonly Jntergrownfﬁ”
ao e ag inc el g e?ample, dua’to thely contemporaneousy S
‘ - formation. . The surface.of the quartz overgrowth is
] o covered- in chemlcally etehed V<shaped pits which possxbly'”
? o developed undér more alkaline conditions assoclated w1th
‘ the precipitatlon of carbonate«“

‘ & Pseudohexagonal plates and books of kaolin are rarely e
s 0o gseen growing between Bilotite sheets (arrow). When o
L bistite alters to kaolmn, Fe and K are releaoed

Yw‘s ds Very- small kaolin érystalo (1 Z,Mm mn dlameter) ‘ \
o ‘ engulfed By qudttz overgrowths. tarder “euhedral cxystals v
e of kaolln (10 ls‘um) cccur within the adgacpnt pore. ‘

I e &, In the ‘same sammle as(d). aboVe, the kaolin is also
: vermiform and has a crystal size betwesn 30 and 40 jm
diameter, The euhedral morpholegy and large crystal. gize
' indicate that this dickite has grown from solution. It
I wolld appear that sonditions beéame progreSSLVely nope

‘ ‘ favourable. £o6r the precipitation. of dickite after the
initilal intergrowth of small kaolin crystals WLth the
quarty overqrowths‘

ettt et

. Ragged~eaged Termifor kaolin [} this type, permlts L ¢
gome mlcro*pOrosity but is likely to reduce permeability.“‘ ‘

3
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PLATE 4 .
SEM. chnoemns OF ILLITE | .
“a., Typ1Cdlly 1lllte 1n<fine gralned rocks ocCUrs asf‘
,small, £lat lying, closely packed plateletsa “Ihofine o R
gralned and silty sediments it is freqUently difficult to ‘ ‘
-see anythirg other than theee platelets in the SEM. . L
Clearly even mlcro-péros1tv 18 not likely to be o P
‘associated with oetrital lllite., ki Sl R S I 5
b Illlte also odours as grain replacements as .
. demonstrated from thin section (Plate 1 f) and this :

nigregraph.  The ililite is less 1lat lylng than in the
detrital Varleties. ‘

¢ & d. Rerely does illite occur in a fmbrous fori (¢) o S
, Jlettuce=like morphology (d) such ‘as these éxamples: o -
¢ These ¢lays are thouyht to be interstratified varieties
© of illite: Where illite is apparently authlgehic 1t
oocurs as pore lanlngs‘
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PIATE 5

~ SEM MICROGRAPHS OF SIDERITE, CLINOCHLORE LI AND
BYROPHYLLITE, . . - - e e

4. General view of a pore showing the partial infilling

by kaolin and a euhedral rhombohedra of giderite, o
learly this is an oversized pore ih relation to the size .

- of the surrounding quartz grains. -

b, Bnlargement of the siderite in (aj above. There is
- miner dissolutien evident on the crystaly bpt‘in genéral « .

rhombs of siderite are not etched.
; . : . NI e o

o;  Rosettes and pselidohexagonal plates of dlinéchlore
18, The chlorite occurs mainly as pore linings but has
been -observed as pore fillings. In Both situations the

“euhedral nature of the crystals illustrates the

authigenic origin of this mineral.

4, Pyrbphyliité‘totally filis the pore spaces inhthié

- gample. TH& §oft nature of this mifieral resultd in

gonsiderable damage during specimen preparation.  Where

- pyrophyilite has been damaged, it is difficult, based onh

morphology alone, to discern it from platy illite.  The ,
absence 6f R in the EDS spectra is then more diaghnostid.
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FIGURE 1
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CROSSPLO'I'S OF POROSITY VERSUS GRAIN
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FIGURE 4

A

N : THE RELATIVE PROPORTIONS OF DICKITE
S AND KAOLINITE FOR DIFFERENT GRAIN SIZES.
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 APPENDIX A ) e
CWERL BORMATION(SY . ggmp %
o Km;ly 1. g Toalachee & Eps1lon T3
CBurley 1. L Toplaches : ‘ 80
Burley 2 © 7', Toolachee, Epsilon & .
‘ “roic'Patchawarra - w52
i ‘Big Lake 1 _Toolachee .~ . .- L 18T
‘Blg hake 27 ‘ Toolachee : ‘ L2
" Blg Lake 3 oo Epsilen oo Coo 1B 3
Blg Lake'5 . patchawarra R 86 o
“Big Lake 27 " Patchawarray S 49
‘(Bmg Lake 29 cPatéhawarra oo o R R L AR
Big Lake 31 “ Patchawarra g B
, Big Lake 34 Patéhawarra 19 K AR
- Big Lake 35., . Patchawarra . 2300 ‘
© 7 Moomba 1 C - ' Toovlachee, Daralingme,, o E
’ . ; 0o ‘Murteree, Patchagwarra - 349 o il
Meomba 3 B Toolachee, Daralifigie’ = 283 = & v
Moomba 6 - Dgolaches, Patchawarra, R I R =
G L B Daralingle . o 2 391 ‘
Marana 1 . Poolachee ‘ T30 S
Kidman, 1 Toolachee, Patchawarra 90 S
Kidman 2~ o Toolachee . . ‘ 40
Pira 1 Patchawarra - .57
Pita 2 : "« Totlachee 53
Strzelecki 2 Tooldchee 47
Strzeleeki 5 Toolaghee 58
Strzeleckd 10 Toolachee 18
Strielecki 15 Toolathea: 61
Straelecki 16 Toolaghes 60 !
Marabooka 1 Patchawsarrs © 88 j
Daralingile 1 Toolachee. 86 i '
Daralingie 9 Patehawarra co !
‘Datralingie 19 Patehawarra 325
Daralingle 2% Patchawarra .
Téslchee 1 Patichawarra & Epsilon 73
ooi thee ' 3 Patshawarra 253
bolachee 5 Patehawarys 184 '
Touiaches 8 - Patchawapra - 60 ;
Toolaghes 9 Patehawares . 52
Toolathes 12 -~ Patthawsarta - 30 2
Toolaches 18 Patchawarrs 29
Toslaches 18 Patehawarra Z8
Toolaches 19 Patchawarra 28 1
- Tosladhés 21 Patehawares 30 i
Dells 3 Toolaches 104 ]
Yapend 1 . Epsilon 25 -
\\Pan de 2 Bpsilon 24
\Murtexee ch% . Toslathes "~ 80
Lake Hopd 1 Epsilon 20
Pands North 1 Epsilon . 29
Wanaonsha ) Epsilon & Patchawarra 118
Dullingarl 1 Toslaches 19
Murtsres 1 Toslachee 80 L
Bodwood 1 Epsilen B \
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_Appendix A ¢ontinued

T

WELL _FORMATION(S) = . FEET .
" Tarwonga 2 Epsilon T

. “pirkala 2-
Kerna 1 R4
" Coochilara 1
Mudlalee 1
v - Spencer 1 -

5 “ i
i b
[N ¢
Ly o
o b
i b
L
LR =
. (,[/
pre
P o
&
2]
n a
i
T
&
4'{
N
.
i e
1 It
i
- :
4 ;
i k)
i \

vy’

Q

"Epsilos

Bpsilon

“Poslaches
Toolachee .

30
33
S R T
SN L 2
40

TOTAL 4274
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" quality, particularly with depth.

- logging téchinicues with sco

T

. The iafor objective of this study is to qualify and quéntify potosity and © v

permeability reldtionships of Permian reservoir saidstones to enable assessmient of

' “the influgnce of sedimentury depositional processes, strictuiral growth and dingenesisi -

developrient drilling to énable the subdivision of the sandstones into genetle groups. i

- for compurison with porosity aiid permenbility data, . -

il
it
]
&

T quantify the fols of didgenetie'sitica and knolin i creating reservoirs of poor

"o combitie standitd petrogrhplilc metfiods, X-ray diffraction (XRD) dnd well
h seanning electron miicroscopy (SEM) as a trieans of
detérmining the detrital versus authigenio natute of cliys aiid the degree of

silisification,

i

o

Detailed examination of basic well data generated from earlier explorationand -~ = - ';//
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r 2. METH@DQLOGB& “ND DESCRIPTION OF WORK |

NDERTAKEN -

9, SAMPLE ANALYSES

- vatiety of locations for analyses, A
3, DATABASE \
| npi

_ considered essential for tife success of the pioject, .

Foriation.

1, CORELOGGING AND SAMPLING . | )
- "Total eore logged and sampled during the project is 6,614 feet. A fotal of 689 feet

of core has been logged since the last progress report on 31.3.80. The additional
wells and formations from which core has been logged, are listed in Appendix A
From this core, 30 samples have bgen taken; this brings thie total number of samples -
to 624. Only 7 additional core plu\gs have been analysed by Amdel. ‘

- Futuré fsamplinngill"Cohcentrahe on cuttitigs from selected wells, Samples will be -

taken from all Permian strati graphicintervals and andlysed by the laboratory
techniques used on core samples, - Y IR SR
‘\

) XRD, SEM and thin section descriptions have been completed for all samples,

¢

b) Iso{o;iés: 30 samiples are belrig gré}saxed' for carbori and oxygen isotope analyses

of the carbonates. Samplés contairing .‘Y\\bundant siderite have been selected from a
; . . A L e ‘ “

\

All analytieal results are Being cb; ed intg i data base ,ﬁsing’ Dbuse 3+, Files

have beeii established which summarize thie results from each aitalytical teclinique;

and allow-correlations, Relevant information from well completion reports -

coneerting well locations and depths are also being entered inito Dbase files, This
process of entering analygtical resulis into the data base 18 very titne consuming, but
; ‘ , L ‘
4, CROSS-SECTIONS \ o
Weil tapes,f genetously made ﬁyﬁiihﬁia‘b}%ﬂﬂtos, hive beer lodded onto the

NEPGG Vax for the prepatation of 3 major tross-seetions across the southern Cooper

Busit, : oy, o

Line A-A? includes: Kitby #1; Burley #2, l\\z\ioombri #7, Moomba #57, Big Lake
#33, Yaleumnma #1, Daralingie #, Daralitigie #£2; Wancooeha #2, and Wancoothi #4,
These represent wells lbcnted/hloﬂ{')"ﬁ i central akis of the Nappamerri Trough, fromni
the depoteritre to the flafiks of the Basin, Wancoscha #2 s u ip from Wancoochn
#4, and contrasts oil-Saturated resérvoits fo wateriwet sarids it the Patchawairs
§ a :

Line 3-8 includes: Kidman #1, Strzelecki #15. Mirabooka #1, Namur #1, Big
Lake #26, Moomba #57, and Spencer #1, (o ‘

 Line CC' ineludes: Kirby #19:"'1”“11%'(‘«6{1%% # ;‘?Dtmmg‘ar'i #39, Dullingarl #18,
Kidinan #1, Toolachee Bast #1, Toolachee #1,and Toolichee #3,

- Atotal of 18 crosy-seetions tilising gammatay atid otile log signaturcs“nve

been eoiputer-generated and correlated. They encorpotate avatlable pnlyx{mégi‘cal
© dath, DST resulty afid voré Informatios. The oliawing&,}swwnﬁ wete genetdted fot

waeh e of ttavetse:

i

'}7 ‘ Y
\‘_// \

\

T
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: \ BT C1y A stratlgraphw cross-section of the entire Penno-Tnassw sequence (reference L

= VH L o datum? top Nappameri Formation/unconformity) to TD; This has enabled the.

\\ L - establishment of a abread {ramework for chlonostmhgraphlc sedimentation within

PN i o formations across the basm‘ Regwnal deposxtxonal trends are best dlscemed at thig .

, \ L T reduced scale. ‘ e

L \ §ooer e i) A stru(,tural (subsea) cross-sectxon of‘ the entlre Permo-Tnassw scquence,

' R ‘h1gh11ght11ng the current struetiral posmon of the chronostranglaphlc d1v151ons nnd
el s subdivisions dxshngulsﬁed.

COLRLE enidbean

g : . 111) A stratigraphic cross-section of the N 1ppam«=,m Formanon (referen(:e datum‘ top "
. \§ T Nappamem/unconformxty) to the.top of the Toolnchee Formation:

i SRR 1V) A straugraphlc cross-section of the Toolhchee and Darajingle Fommtlons
‘\ B (reference datum‘ top Toolachee) to the top of the Roseneath Shnle. ‘

L . V) A stmtigraphw cross-section of the Roseieath Shale, Epsiloti Formation and
C § ; Murteree Shile Formation (feference d.\tum‘ top Roscnedth) to the top of the o
o Y ‘ Patchawarra Formition, ‘ , 3 - “

: R viy A stratigraphic closs-sectxon of the PatchaWnrra Fonnatlon (refervnce damm. top
ce g + . Paichawarra) to TD,

e st ot e o g e e L

Inn nddition, more detailed cross- secuons, sand isopach, palaeogc()graplnc dnd.

§ ¢ stricture-contour maps are bemg constructed for the Toolachee. Moomba ind ¢
b Strzeleck1 I*lelds. : ‘ R
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RELIMINARY FINDINGS AND CONCLUSIONS

< inito data bases
~conclusions to
* indicate that;

i) | Cold aimo

partially resp

1v) Sonte carponates show ntermediagg trends between the two minin categories,
al mixing of différeit carbon Sourees tesponsible for catboriate genesis,

' Sinde'theg

chrbonate ¢em
negative (13
i) ‘Sotne carb
possibly with
supported by
ity Othet carl
eatbon, The

pheric waters derived from ‘hiéh‘

() v

ent precipitati

fto a22)‘ 4 L

rsible for this

itplying partl

onasO

irenid,

tie influence of micfobial activi

W

, palaeolatitudes were involved in
18/016 valiies (PDB) are invariably strongly

gafic mitier at depth 18 considéred

rovious report most effort has been' directed towards entering results
,and construction of maps and cross-sections. Hence there are fev new.’
'report at this time. Interpretation of preliminary isotope results -

Lnaté cements appedr to have formed under fresh-water conditions
e of 1 ty in near-surface énvitonments, This is
beakly negative C13/Clz values, = - v R

onaieg aré more strongly depleted in C13, iniiplyitig a different sotiree of
Hogenia décarboxylation of or

iy

This could bjf‘explained, for éxample; by pirtial or complete recrystallisation of early

forimed carbdnntes

nattet,

o

Sl

\,

1

0

A

il

at depth under the infliience of thermogeriic break-down of organic

2
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- EXPENDITURE 1988 ° ' v \\

o SEM stubs & tweezers L L4860 7 R i
o XRD analyses by Geology Depts . « 301500 L R

; i A R e
et o & :
oy & L s
0111
arndhnt B
Lyl L 4 i LI
« 7 Ly
G

T 4 INTERIM STATDMENT oF DXPDNDITURE

“SFNRACGRANP($34700at315{\_3{) i : : ‘:«f o

S

SEMﬁlm DA T 752070 ‘
XRD afialyses by CSIRO A S © 527,000
SEM photography by (.xeologyDept. S 215200

dBase I+ e ooA000 T
“SEM wotk at SAIT :Wﬂﬁf SRR +500.00 IR
: Report preparaiion | LS ‘ 141, 6Q ‘

"

R N L T R R T e

SUBTOTAL $8214,90‘ .

‘DX1~LNDITURE1989 R R TN L T R
frEM S O AMOUNT o g
Colbur hotoco ! o 258.00
Mfilp py R 13800

Plnsucwals S w7960 R i : -
CL cdmerd s C o T,60800 0 RN N
SEM filt ~ S o100 o
SUBTOTAL $8,221.60 |
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o o
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TOTAL EXPENDITURE  $16,436.50
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_APPENDIX A

5 WELL o

- FORMATION(S)

Moomba 9 ‘

Mooriba 10
~Moomba 52

, Moomba 53

©

5
A
A
o
7
Ce
N
N
1
f
"
. ;

¥

“. Toolachee, Daralmgle o
- Toolachee, Daralmgxe

Toolachee
Toolache(’, Daralmgle

P

(%

G
e 200

I () e
c 115 8

i TOTAL 689 ¥T
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The NOPEG had & ca
DEER funds avre asglimed fog
dre pefiding - axpasted DEED wavie
quseter of 1989 and 1687,

N6 funde can be axpsgted trom SADME aftey
Speclal. Equipmerit item of $45,000 fro
These furde  veplace
equipment during 1968 t6 acsonnedits
Iridustrlal fuhifis dre agsumed based o
cInterast in cdleulated At
turids from the privieus
Potal NCPEE ineons,
Expenditures are inerease
Akeumed NCBPGY  ivborme
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St

' CARRYOVER FROM
'PREVIOUS YEAR

DEET . v

SADME

UNI,OF ADELAIDE

INDUSTRY

INPERESTA

TOTAL
EXPENBITURE
BALANCE
(CARRYOVER)

NCPGG INCOME

BALANCE/ «

[CLRRYOVER)

Adeladde, o

-grants; etey
Palande. {careyover)
indome . to {tems 1«6,

o

INCOME:

(51600)

AR R

1985 1907 1988 1988 1990

1991

v

" v‘ | s (!‘ | ;:LA»‘.‘ @ '..#‘ "1[4{};;&"
N B
o Y M;% ,

1992 1993

I

oy
R Egt
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13

125

18,

218 5§90

173176 176
e

o o
133 109
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S
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306

Eh
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. The Centre was stécessfil

* Duting the 1988 ealérdar yeur

organizations across the natiot,

TRy

the National Centre for Petroleunt Geology and Geophysics

§

“has made significant progress 1 the. consolidation of & viable centre to- {rain students and
. perform research for and on the belialf of the petroléuns industiy, The NCPGG Advisory i

Board (page 2) which are made up of noted professionals from industry, govertiment and the

participating ingtitutions, again ‘provided. guidance and initiatives in matters - relating to
‘ -Board meetings were held ‘on 20th ..
- April, 19th August and 2nd Décember, Mr, 1.G. Browti retired from Shell Australia Limited

budget, curriculiin and proposed reseatcli programs,

in laté October, 1988 and M. J.P. Spicher kindly aceepted an irivitation by Vice-Chancellor

- KM, Marjoribanks to take o seat on the Advisory Board. The smaller Centre Committee met -
previously to these meetings to expedite business, -+~ L

* "The Centre is supported by prante. from the_Départment of Employment, Education and

Training (DEET), NERDDC and. SENRAC together with donatioris from the ‘State

Goveriimenit of Sotith Australia and the petroleutn inditstry have made this possible.  The -

NCPGG is grateful to these agancies dnd orgahizations for theit support,

3

to take the 1988 NCPGG Petrole Program, Most of our students obtained employment i
A solid founidation for resedrch was . established during 1988 becitse the Centre was
sticcessful in obtaining grants from both. government and industry to work ori projects which
are applicible to the petroleum industtv, * Té aid this research and the training of students,
Sietra Geopliysics Int. made a substant{i donatiofi of state-of-the-art geophiysical software to

the Centre, ‘The Centre was also instritiiental in providing a forum for the mesting of staff

fromi feriuty instifutions and petrolewm tompaities by holding setliiats, tourses and '

workshops. ~Centre staff eoiitinted to, visit Institutiors, pettoleuss compantes and other

organizations to present results of research and to inform tié public of Ceitre operations,

o

The importaiit hccompliéhmen(s noted . above tesult from the contintiing pursuit of the

. Centre's three niajor objectives,

Thiese ares

1. o train students for a career in petroleum exploration

2. . Toconduct teseatch on toples in petroleum geology aitd.
geophysies ‘

3, To foster co-operation beiween the petroleum industry, academia and govetntient

i

“Tlie following pégés will review the Centre's 1988 achicvemats i niote detail,

0118

in attractirig 17 students from both Iocal id interstaté {nstitutions
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M. 1.G, Brown

M, J.Tumcr - o IR

Mr: V.G, Swmen ‘

“’Mr"i'f;RrWatts‘ e

~ Prof. KM, Marjoribanks

A

(7

~ Prof. AP, Meade

~ Prof. LA, Fr'xkes
‘ Dr. SVA Grcenhalgh

ety o
Prof. LA, Frakes / o

D‘r. W.J, Stuirt i
‘ 7 .

‘ *‘ADVISORY BOARD MEMBERS
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Dr SB Dev1, ‘
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o NLPGG CONTRIBUTORS 1988
0o FINANCIAL
R i COMMONWLALTH (‘OVERNMENT'

LRt 'DEPARTMENT OF EMPLOYMENT, EDUCATION AND TRAINING (DEET) o
o0 NATIONAL ENERGY RESEARCH, DEVELOPMENT AND |
Sl g - DEMONSTRATION COUNGIL (NERDDC)

SR STATD GOVERNMENT OF SOUTH AUSTRALIA: -

v . SOUTHAUSTRALIA DEPART TMENT OI‘MINE‘? AND ENERGY (SADMB)
AR SOUTIIAUSI‘RALIANSTATEENERGYRESEARCHADVISORY |
A COMMITTEE(SENRAC) -

B INDUbTRY

‘ AMPOL EXPLORATION LIMITED ‘
' BHP PETROLEUM ‘
" CLIFTON HILLS PASTORAL COMPANY ,
ESSO AUSTRALIA LTD, S
LASMO OIL COMPANY AUSTRALIA LIMITED
; ORCA PETROLEUM N,L. ,
‘ ASCO RBSOURCEI) LIMITED ‘
SANT LTD, ; g
SHELL AUSTRALIA LIMITED ‘
WES ERN MINING CORPORATION LIMITFD

SER‘S C”L“s, L‘QUIPML‘NTAND LITL‘RATUI’L‘ <

AMPOL EXPLORATION LIMITED ~— © ' S
 AUSTRALIAN MINERALTOUNDATION R BT .
gnl% PET%?LLEUM : SR L
COMMONWEALTH SC'II:NTIFIC AND INDUSTRIAL ORGANIZA’I’IONS

LSSC)AUSTRALIA LIMITED SEEEE RIS e /
| \ /

3
|
£
i
Uik
¥
i

e

e AR L,

5 FLINDERS Umvmsrry OF SOUTH AUSTRALIA \

P FRED HAEBER '

b GREGSWINDON 5

KEN SEEDSMAN -+ SR |

= LEWOWENS ©« o o S

‘ .~ MIKERENNISON . ER ‘
MINCOM PTY, LTD, R

PACIFIC OIL & GAS PT'Y, LTD, L ‘

ggstONTmL PIY. LTD,

1, SCHLUMBERGER

: SHELL AUSTRALIA LIMITED e
- SIERRA GEOPHYSICS INC.,
SOUTH AUSTRALIAN DEPARTMENT OF MINES AND ENERG ¢
- SOUTH AUSTRALIAN INSTITUTE OF TECHNOLOGY
TEKTRONIX ING,
,UNIVERSI’I’Y OF ADnLAn)n ‘

STERN MINING CORPORATION LIMITED

"SHIRE GEOLOGICAL SERVIC
WOODSIDE PETROLEUM
WO RLDOIL
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1988 NCPGG ACTIVITIES
 STUDENT REC“’RUITMENTAND EMI’LOYMEN] ;

. The NCPGG's charter to- serve the national intérest requires it to récrult good stuiderits from -

o - {hroughout Australia,  'To this end; the Director and staff visited Tertiary institutions located
gy I New South Wales, Queensland, South Australia, Tasmania aid Victoria to inform staffand
b students dbout the NCPGG. Petroleur Program, - In addition, presentations were made on
.~ 4t specific resedrch topics e.gs "Hydrocarbon Plays Related to Ancient Submarine Fang', Asa
3 R - result, the Ceritre recruited 17 studetits, as shown in Table 4, ~ . L

s
Vi

s
W TABLEL |
o e 1988 NCPGG STUDENTS

o  HONOURS PREVIOUS '~ EMPLOYMENT/ .
7T INSTITUTION  STATUS

/4 CHEDID,Rachid® . TulaUSA.  Unplced S
o .. DUCKETT,Ashley - - Westetn Atist, ~ * SAGASCO RESOURCES LIMITED
S e o GIULJANO, Michdel : ‘ e

w77 HILLOCK, Peter . Adeladde - - WMCLIMITED

SRR JONES, Paul - : Mucquarle -~ Mineral Sdnds .~

H - LOELIGER, Marius ‘Adelaide - overseastravel”

' - MENPES, Sdndra -+ Adelaide o =PACIFIC OIL & GAS PTY:
MITCHELL, Trevor - * . Mucquintie © - Droppedout
RYAN; Peter "~ Adelaide . . ESSO AUSTRALIA LTD.

i - SANSOME, Alari - Adelaide © "SADME- . :

g YONG,Le¢ .~ Tuls,USA, ~ CSRPETROLEUM =~
iy ‘ TRUPP, Matk -~ “ RMIT, . SHELL AUSTRALIA LIMITED -
T : ZAUNBRECHER, Michelle ~ Darliig Downs ~~ ~ BHP PETROLEUM

fo RS SRR

I
3

T * MASTERS (in ‘progj/“ess)‘

LMo ALsomDaid | syduey : .
* W .0 BLEFTHERIOU,Johii - = §ALT. = ° ?
S MILLER, Lisi . ./ - New South Wales g

g THOMAS; Altati Adélaide.. = ,

}

e : o ‘ e
1

§

L Itis irnportant t note that 12 of 13 B.Se.(Hons,) studerits successfully completed the 1988
o Petroleiitri Progiim, The 400 per cent increase in the number of Horotrs studénts from thtee
S during 1987, t;{ 12 during 1988 ig significatit, The remaining four 1988 students are
S . coiitinuing their research as d pattial tequirement for Masfer Dégraes. In addition, several

- Studerits contiue their research *patt-time’ Whilé working in the petroletit industry,

. Thig sticcess of tlie NCPGG Peiroleutiy Progtarii 1§ attésted 1o by thie number ¢ £ 1988 students
i who have obtained employment in the petroletim industry. 'Thé excellent employtient record
‘ of the NCPGG students shiows that industry recognizes the quality and digtinetivencss of the -
traininig offered by the Ceiitre. ‘This fecord and the industrial training prograim are important
factors in drawing studernits o the Centre, . s ‘
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The NCPGG refined its Petreleum Program during 1988 by adding courses entitled 'Drilling

Operations’, "Effective Negotiations’ and *Field Days at Moomba',

The objective of the course in. Drilling Operations was to familiarise students with ‘hoth |

~onshore dnd offshore dilling technology (see Attachiment A), The Cenire belieyes that it is
essential for students to have an understanding of thils technology in order to make informed
interpretations of well data and because many studerits will be involved fixst hand Th wellsite

work oncé they are employed. * «
Cgs :

A o g ¥ i(?‘..la B R Ly TR ] ; Y ST §iin -
~ The course on Effective Negotiations is intended-as an additional aid to improve students’
coriinunication: skills, This coutse, in addition to oral exanis and résearch presentatioiis,

helpsfr,epm‘ studerits for presentations to managément, The positive effect of this training
was' demonstrated ‘when students delivered ‘brief presentations of their reseaich work to

‘industry at & meetirig held on 2nd December, 1988, Centre staff also informally discussed

with students issues such ds busitiess and personal” ethics, company policies conceming

confidentiality of data, and managenient expectations of employees. In addition, the Centre -

advised students on conductat employment iliterviews and preparation of a Curriculum Vitae,

’ N L S o ISR . fi- ) . i
The NCPGG field program was expanded to include a five day trip (o the Moomba Field are,
‘During this trip stiidents visited three operational drilling rigs, a Seismograph Service selsmis

crew and the Schiumiberger workshop. Santos Ltd, made this. trip- possible and provided-

- lectures related to the Moomba plint and Tirrawarrd gatherip~¢acilities, 'Persotinel froni the -~

above companies made this trip an instructional and mé, _Jable, éxpetience for Centre
students, . - et i L R

. Several organisations provided funds and facilities for students to attend the six-week
- industrial experience program. The NCPGG is grateful to the organizations who participated

in this program (Table 2),

W

' TABLE2.

INDUSTRIAL PROGRAM PARTICIPANTS )\ f‘
[ - T o o R /ar
7 AMPSR EXPLORATION LIMITED R
BRIUHOILLTD, e R
ESSO AUSTRALIA LD, o s

ORCAPETROLEUM =

PACIFIC OIL, & GAS PTY. LIMITED
v POSEIDON GIL PTY, LIMITED

SAGASCO 'RESOUR_CES LIMITED

SANTOSLTD. .~ . .
SHELL AUSTRALIA LIMITED ~

SOUTH AUSTRALIAN DEPARTMENT OF Mi}
‘WESTERN MINING CORPORATION LIMITED

I

! MINES AND ENERGY

RESEARCH
A 1988 objective way (6 acquite Jﬁmds t6 accelernte researeli in the Centre, 'The Centre
athieved this goal by obtaining gratits from NERDDG, SENRAC, CSIRO #ind the petrolein
industry, The NCPGG is working closely with the Cooper Bisit consortiun of compities

wlio inve iade theit data availeble to staff and students in the following projects:

7

i
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+ Southern Cooper Basin - NE
- MINING CORPORATION,

* "SENRAC and SANTOS Ltd.

| Enhancenrient of Onshore Seismic Data - NCPGG

s

I
1

it
r}

'Fﬁc tors relutin £ to the development of pdros‘ity and permeability in Perniian Sandstones of the
RDDC, SENRAC, SANTOS Lid,, (ESIRO and WESTERN «

Application of thin bed seismics to fiydrocarbon exploration in the Cooper/Eromanga Basins/t"

- Resulis to dute felating 6 these projects are ericotraging and publications Are expected during
1989 and 1990, i A 2 w AT

¥

. Sparse Atray Triaxial Sefsmic Imagliig of Hydrocarbori Reservoirs #Flinders University

i
¥

 'The State Government of South Australia ranked seismic studies one, of its top-four prioritics

for reséarch during 1988, The Cernitre way the recipient of funds from SENRRAG for seismic
studies related to_the Enhaiicement of Onshore Seistnic studies; The late Professor Ray
Sengbush from the Colorado School of Mines. provided initial input into this project,
Although it has been delayed by the need to seck a new Chief Investigator, the project is
expected to recommience diring mid 1989, L LT

o !

fluvial sandstonies, Cooper Basin" was prosented at e 1988 APEA Conference in Brisbare,

The paper "The Influence of structufal growth inid otfier, factors ofi' the configusation of

Mr A Thomas; & curent Masters Student, preserited this paper and his perfortnatice was 4 .

credit to the Centre, A paper entitled A tnethodical approach to critical well te-evaluation’

by R.J, Willink was accepted by APEA for the 1989 Conferenice in Hobart,

. Thé Horours and M’;ﬁc. theses by Centre siudents also foitii o substantial body of rescareli
~work,” A bibliography is given in Attachment A, “This research is related to many aspects of
petroleiti éxploration and the iridustry hag freely provided data from many  Austialian baging

for student projects,
e : ‘
geophysical and geological softwiire. to the NCPGG-during lite 1088, A press
telense teceived dutitiy early 1989 onthines the redsons for this donation (Attachmicnt B),
Sietra hds n reputation for Setting the standard in industy for geophysical itd geological

. software, The Cétitre i¢ the first recipient of donated dnferpretation sofiware (2DIY from
Sierrd to a tertiary institudon worldivide, This software Provides 1s an mipottant researcl -

tool, and tnables valuable *hands on’ traifiifig to be given 1o students, Its donation 45 an
excellent demonstration of the Centie’s distirictiveness ifi edueation and researeh, ‘

A
i
L
% }
I“‘n
it
- ol
)
[N 4
‘ i
it (‘ K
i
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Sierra Géb?i\ysiés Itic., which 1y 'Ioémed in k’irk‘lnnd; Washingto‘n; mide @ very substantial
* donation o |

i

The NCPGG. was instruimental in the submiission bf two NERDDC applications for the year
1989, NERDDC approved the following projects during the forth quarter of 1988: A

e e i o ot e iy
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 Lectuter; Professor Vail is a world authority on'Sequence Stratigraphy.  The Cenire alsot

¢ well known for his research on carbonate sedimentology and diagenesis in relation fo.

+ - Teservoir quality and the formation of hydréearbon traps. In addition, the Cenre hosted three
“seismic workshop courses which were presented in association with the joint ASEG/SEG
international conference. and exhibition "in February; ard further workshop on Advanced

Exploration Techniques was presented by Dr, Mike Badley in July, = ' T

B Col l :
o driterest i statt exclianges; Distss

[

(,',\‘

e The Ceiitre facilitated the meétiﬁg‘ of f

';, Barrler Reef, A target.date. for this tourse wasﬁact.,;{*g&r October, 1989, S
- ¥ : “,"‘ : "“C i - g i ‘ \‘{ o .

'CO-OPERATIVE VENTURES

via - Advisory Board Meetings, works

, ops and courses, Over 130 participants dttended
“lectures and ‘workshops: presented by Professor Peter Vail, the ,1988 Esso Distinguished:

hosted Professor Noel James from Queens University, Oiitario, Canada,” Professor Jamas is kT

, Tfiex‘t)i‘regfdb of the N@FG}‘:’.}‘:\C&(&D@C&@:}; ihv‘i'tati'”on‘ f"ruom‘Dean Donald W, Gentry 1o visit 'tﬂq :

orady School of Mines (ESM)rati G , ‘ »
: Ssions were also held with Dr, GiR. Ohmie concerning thie -

. possibilities of a cooperative vemurewith the University of Quéensliand, As a resulty a field

! trip is being plannied for M.Se, sflidehil at the Ceatre to Study modern carbonates ‘o the Great:

o

£

i g ‘ : ‘ ST e Nt g b S S
‘ g%{;_a Andy Mitctiell (Centre staff), 18 co-opérative venture with the Austrafian
| Foundation, made use of their expertisé in providing industrial courses in Structure

a

cismic - Sutitigraphy, tespectively. The‘-p‘r‘widnslyg mentiofed NERDDC praject on-
genicsis bl Perminn sindstons in the Cooper Basin is alfo heing pursied as a joint ventiire
tWeetl winif of NCPGG and the South Australian Institute of Technology, . . g

RS

€2

* The Ceftre during 1988 had five full:tinie pr‘é)fe‘ssional‘ staff who undertook the bulk of the
leeturing and project supstvision, Four have worked for major oil cothpanies (Mobil, Esso,
Shell and BHP), with « combified total of 44 years of findustrinl experience betweer thefis,

Staff from the following institutions and the petroleutn industry presented courses for the

Centre (page 7 atid Attachmetit A) and/or fielped supervised Ceritre students doing tesedreh in

their panticular fields of ititerest, ~ o ‘ ‘

\\)r R.J, Willinik resigiied from the Centre in Décember 1988 to becomie explor \tion nianager
for SAGASCO Resouirces Limited, He ltas been replised by Dr, John Warren, Dr, Wrren is
& South Australian who' comes to the Centre from the Univetsity of Texas, Hi$ nunierous
publications form. a sighiffeant eontribution 1o the industry and iie Tias consulted for major

petroleun companies in the United States and Midd;e Enst;

e]presé'ritchs from dcideniia, induetry and goverimeit -
1

Golden, Colorado. Academic staff at CSM stréssed

SEASERIELSS S e
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THE SOUTH AUbTRALIAN INSTITUTE of TECHNQLOGY

L Lv"r”l“fiﬁ @ x,wx‘::“
o
STAFF
"N‘crfc;(;‘ “ g
DrAWJ. Stuart S Dlreclor
MrNMLemon: . . Petrolenm Geologxst

Mt’ A.B, Mitchell.
Dr. RJ Willink - Petroleum Geologlst

‘ Research Ofﬁccr

THD UNIVDRSI’I‘Y OF ADELAIDD

Prof. LA, I‘mlfcs e " Professot "

'Prof, DM.Boyd- =~ Professor

Dr. BM. MeGowrdn -~~~ Reader

Dr. V.A. Gostin ‘ - Serior Lecturer
Dr. P.R, Jaines - Senior Lecturer
Dr. G, Korvin . 'Senior Lecturer
Dr. D:M. McKu‘dy S Letturer

- Museum Curator

5

THE F‘LINDLRS UNIVERSITY OF SOUTh AUSTRALIA

Prof.C.C, von det Roreli ProfesSor‘ ‘ -
Dr, S.A, Grecnhalgh Render = o -7

[#]

‘DrKJB. Tago - Senior Lecturer S
Mt. B.B, Firrow Seniot Lec[urer
* QUEENS UNIVERSITY (ONTARIO; CANADA) ‘ fi
Prof. N.James . Professor R
INDUSTRY " 9
Mr. T, Bowler; Corigultant |
t. A, Clark IR Shell Australia Lumtcd
Mr D, Crowe - AMF
Mn M. Rennigori : - Consultant
' Wiltshire ‘ letshirc Geological Serviees
G. Woods co 0 Santos Lid,
Ms' B. Yotings ~ . SAGASCO Resmrccs tid,
V4 4
/
B
Q

Senior Lecturer-Geophysxcs i
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NCPGG FINANCES .

[ INCOME T e
"The grand total income showi on page 10 amounts io 4 total-of $693,317. After expenditures
. dmounting 1o $411,469, the Céntre had 4 carryover balaice of $281,848 fron 1988 to 1989,
w . ‘'These funds provide a cushion for the possibility of finanicial shortfalls because Centre staff
RGN o - aid opetations dre matnly supported by donations and grants, = - . S o

) Tle NCPGG fescived 1988 fnstallments ‘of research grants from varlous. organizations,

‘These fund’si‘amou.med to d total ¢.'$118,175 and aré shown separately from other donatioris
* Bécause the reporting of expenditures is requited by eachlagericy. Dt
‘ ,' S LRI o
-~ LXPENDITURES “ :

- The NCPGG 1988 expenditures armoiitted to 4 total of $411,469 (page 11). The detail -

i

. L relating to thege expenditures is shown in Attashment C,

» Bxpenditures exceeded the projected 1988 budget ($400,743) by 810,724, ‘The Ceritre had ari
overrun of $9,725 in expenditures-relatitig to the citegory Research/Trainihg, - This overrun
was partly due to. the incréase. in consultant’s fees from $5,000 to $10,000 for teachiig two
sedsions Of the course 'Formation Evaluation® to Centre students, (This resulted from an

a, v incrense in 1988 student fiumbers, T the same category, this increase in student numbers algo
’ inipaeted on transportation arid accommodation costs which atounted to 4 total of $3,600 for

the Elinders-Mootba field trip, - L e S ‘

Lot
o

e : A 0
88 budget by $9,544, This
- varllree is related paitly to expenditures for Mr, A, ‘Thomis; an NCPGG stiidet; to present 4
S - paper bt the 1988 APEA confefence in Brisbane and Mr. A.B, Mitchell for & trip to the
PR Colorado School of Mines to cofisult with Prof, Ray Sengbuish concerriing the Centre’s 1088
i LC seismic submission, I addition, therd was an increase it advertising costs to -,
¢ % acquire §taff and aftrdct studerils to the Centre (see Attachment C, 3 S

- ~/\ g b = ., : AN ,‘. - o “ “ o4 4
Expenditutes related 1o the Bisiness category exceeded the 19

S e it

, t students to the Centre, a total of $16,500 was expended: for student
Ly scholusships, The Ditector sotight additional furtds from the petrolesin industry to covéi this -
expefise. It 1§ important that-literstate students upplying to the: Centre, partcilarly those at.
the BiSc, (Hons.) level, have stifficient funds to provide for livifig expenses in Adeliide while
uridertaking the petroletnm prograi, : ERE =

In_order'to nitnet

The expenditures related to mhc‘f"c,mégoriefs ire néat of below thie 1988 budget or those
additional funids approved by the Advisory Boud for equipntent, ‘ RN

/s

INTANGIBLECOSTS S o

S JE »
Ir( prepdration of a muajor veview of the NOPGE by the Depattiiient of Eniploymierit,
Education and Training ‘during the forth quarter of 1989, it is im sortafit to provids this

- organizution with intangible cosiy by the teriiaty lnstiutions and indusiry, ‘These costs are
. showi on pige 12 for e year 1985 (o 1988: 'The NCPGO appreciates the conttibutictis made
from the institutions ind petroleuns itidusty to the Centre, It particulr, the Direotor would
ike 16 acknowiedge the help of the Univérsity of Adeluide iis providing the adniinistrative
"o umbtella for the Centre, : ‘ N

o
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8SNCPGGINCOME

e e Lo
COMMOI\WEALTII (DEET) e e ety 176,500 SAan

 STATE GOVERMMENT OF SOUTH AUSTRALIA: = ¢ ‘
soutn AUSTRALIAN DEPARTMENT OFMINES&ENERGY PR so 000;‘

R

INDUSTRY e o PRI o o L

| AMI’OLDXPLORATIONLIMITLD e e e B 5000“ |
. BHPPETROLEUM .. (R L 10000
4+ ESS0 AUSTRALIALTD, ‘ 10,000

e, LASMO OILCOMPANYAUSTRALIALIMITED 100
: * 4 SAGASCO RESOURCES LIMITED S 20,000

“SANTOS LD, e B T
© SHELL AUSTRALIA LIMITED o T

[e3

EARNEDINCOME | K U

 TOTALINCOME L e
CARRYOVDR FROM 198770 1988 R [T U

e GRANDTOTALINCOME - B Y 1
i o m:ss 1984 TOTAL nmenxTunns e 411,469

NET INCOME CARRYOVER FROM 1988 sTomg o s
Q S - ‘ : - L e

Q Cid . ;
RESEARCH GRAN'I‘S*‘ e

Jo¢ pERMIAN SANDS’I‘ON 'rumf COOPER BASIN | ST
o (NDRDDC* SENRAC"‘ CSIRO&WDSTERNMINING CORPORATION) 6778

GRS St g e

Ef'y, 6 hNnANCnMENT OFONSM’RESFISMICDATA : :
b ' (SI‘NRA(‘) | S e E0,000
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; ‘ ( 1988 NCPGG EXPENbITURESl

e iSALARIES

EQUIPMDNT s
“RDSL‘ARCII/TRAINING

Mv\"BOOKS ST

: BUSINESS
TRAVEL

. MAINTENANGE

ENTERTAINMENT .
OFFICE nxpnNsns

g -vnmcu: LA \u ‘

- T’OTA‘L” "

| §
& 1988 BUDGET

: \ '400;7‘451

260,945
72,500 T
31000

,ooo o
T

7,700 i
6000,

O

o 2’58702

72,104
| 40,725

‘ ‘;,  3,189
§ 28,204

419
3,976

atdey -

i ' For d tlllled expenses to éxplatn variances see Attnchment C‘

INCOME:

SCHOLARSHIPS TR

‘ (‘LAREMONT PDTROLEUM NiLd
- CLIFTON HILLS PASTORAL COMPANY

ORCA PETROLEUM N,

" SENRAC FUNDS (SL‘ISMIC RLSLARCH)

TOrAL
EXPDNDITURE.
SCIIOLARSHIPS

A

I

11

3,500
4,500
6,000
2,500

’v,SOO

s
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INTANGIBLE COSTS |

v,_w;57fa1 Ajv“.<;;; (1985“"1988)

INDUSTRY Fra o : | > |

Sludcnt ]nduwtrmi Program
Ad\'lsory chrd Meetingq
Leuurers S

DoimnonS' Penodlcals & Books S R

INQT‘ITUTIONAL OVERHEADS L
UNI\'FRS/T)' OF ADELAIDE L
Housing of Cenfrc V L
Dept Spec staff (DM)

. Dcpt staff (teachmg & SUpemsxon)

Eqmpmem:‘w'

- TOTAL . R i Y

« ELINDERS UNIVERSITY. OF SOUTH A

HouSmg of ’*cntre @

USTRALIA

Dept sfaff(trachmgj e : ‘ S

S I;'qmpment :

TOTAL e , S

Depy, staff (SUpemsmn)

93
.T‘qmpmehl ” .
GRAND ‘TOTAL
& & b
: i : \‘
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N
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b SESSION 4 - (6.3 Weckm 18th July = 26th Augmt)

Tndustrial woﬂ«“"xpenhnce

Griind Total -

e
NATIONAL CDNTRE 1988 CURRICULUM
SF’SSION 1 (S weeks. lst Fcbrunry 5(11 March)
‘ Lecturer o
Strunturc : L emon/James
" Orgiinic Geof'hemlstry . McKirdy
Field Excursion ‘ S ‘ 'Lcmcm/Wﬂlmk
‘ - Petrophysical Logs &Pattemﬁ ( Wi]hnk b < ‘
w0 Applied Petrophysws o ‘ ;
o Sundstorie Regervoirs : Wﬂlmk[L.ernOn/Gostm.
“Study Days B ’ ;
h As%ssment
* wTotal { ]
””"""b"SSION 2. (12 \W:eks‘ I4th Max‘ch . «"7th May) ‘
Selsmchcquismon atid D
\ Processiiig” 5 Mxtchell
b Seistric Signal Analy51s Kotvin -
Seismic ProceSsmg Korviti .
Seisinic Interpretation S Mitehell -
. Apphed Palaeontobgy R ‘ MCGOWI'an/StQ]aHOVIC/-
: FOL Woods
° Australian Phanérozole
Bvolutioit Frakes
Carbonates: Dlagenesxs/
Reéservolis ) James ‘
‘ Dnllmg Operatxons g Wlllmk/Remuson/
Wiltshire
Regional Geophysios | Boyd
- Remote Sensin g/Image ‘ :
ProcesSmg ‘ S o Lemon/Stuaﬂ«
: Effective Negotiations . - Crowe
! Exploratwn Strategies and L
BEeotismics ‘ Youn’g’s
'Study Days + i o
Aéhessment u
SE‘SSION 3-(7 weeks‘ 30th tiay « 15th Julyy
I‘iéld C‘ﬁmp (Fliridets Range55 Lem ‘
Field Days (Mooniba) ‘ Studrt/Clark . b
Seismie Acquisition < Greenhalgh el dt
. Selsx‘mc Stiatigraphy - * R Mitehell/
: L voti def Borch
: Casc Studies . -~ Staart -
Study Day§ .

B

()1,48
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- Geop . Geol
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3 3
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ARNDT, LB, 1986 - A geoseismic inilerprettition of the Eatly Perninin Epsilon Formiation

- wynedtion ay the Dutdlingie Unconformity in the Kidman Complex, Cooper Basin, South

- Australia, (Hons,)

~ BROWNE, MY, 1987+ A sediimentary and-structural évaluation of the Ely Lake-Brolga field,

. Cooper Busin, Souti Atistralin, (Hons.)"

vci-‘lEDiD’. R. = A study of Beninett Field, Surat Basin, Queehsland, (Grud, Dip.)

SUCKETT, AK, 119‘88' ~ Sequeiice ’s&at‘igmphy 6uu’ining""’the_»dep’o"s‘it‘ionut history of thé'éa‘ﬁw

Group Sub-basin, Nqnhwes(Shelf, Western Alstralia, (Hons,) (qonﬁ‘de‘ntial“unti}'Nov:.‘ 25,1990)

Australia and Northern Tetrllory, (Hans.) e

i
S

fields in the Cooper Basin utilizing penétic sequierices of strata, (Hons.)

~ GRASSO, C.A. 1986 - Palacogeography of Permian sedimeris of the Munkarie afid Brumby gas

HILLOCK, P.M, 1988 = The petrophysics of the Nifa Formation, Central Canning Basin,

Western Australia, (Hong,) ‘(¢0ﬁﬁdén(i\iral‘un‘til“Nbv.‘ 25,1990y

JONES, P, 1088 ﬁinpir;\recbgﬁi'ﬁbn and filstory from s“eismivé; Arké‘iﬁngd'ﬁésim Sauu%] !

© Australia, (Hons.,)

- MENPES, S.A. 1988 « Mesozoic striictural eévélition of the Merrimelid aréa, Southein Coop

. O'CLERY, M., 1986 - The:Mesozdic gcblogical éiidlutvibﬁh and regional hydrocarbon potential

KENNEDY, 5. 1988 A study of‘,the‘ Patchawarra I"*o‘mmdph in. the "'I*in'éwmira“f‘ield, Cooper-
rBﬂSiI’L (}\{.Sd‘) - “ " o , ot L " ‘ .

LOELIGER; M, 1988 - Diagénesis of sandstone reservoir rocks in the Upper Roper Group of the, o

Proterozoic, MeAtthur Basin, Northetn Terrtory, (Hons.) (confidential until Nov, 25, 1990y .
. ot . ¢ N D - o

=

Eromatiga Basin, South Australia. (Hons.)

of the Norihwest Shelf of Atistralia, (Hons.)

: FQYAN)" P.J, 1988 - Stiuctaral developmedt ir the Nofther Drummorid “Basin\,. Q’hee%slﬁhd.‘

"SANS,“(")‘;‘\J.E{A‘ 1988 Review of the {ésewbif sands, Pa‘fchatvhﬁ'a*chﬁﬁatiom'{'m the I’jﬁ‘:alin,gie
- field ares, Sotithern. Cooper Basin, South Australia, (Hons.) - S « —

SMITH, M.J, 1987 - Facies interpretationand genetlc unit happing of the Epsilon Formation in
the Tobfa;-:hee. field ared; Southern Cooper Basin, Soyth Australin, (Hons,) - R

STOCKMANN, J,E. 1087 - Setsmio Stratigraphy of the Tertiary scdimetits In the Daivipler Sub-

“basin afid of. the Rankif Platform, Northwest Shell, Western Austidlia, (Hons.y (confidential
umilNov‘ 25,1989y - . ' ‘ ST

- Embdymenit; onshore Otwdy Biisin, Victoriu, (Hohs.)

- TRUPP, M.A, 1968 « Reservoir development within the Waare Formition, Port Cimpbell

.7
|

d

0129

GTULIANO, M/F, 1988 « The g"ebl,c%gy i ‘hyd'rqcmbon poténtial of the. Peditka Basin, South
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THESES IN PROGRESS

0180

CIIAMBERLAIN ‘W.B, 1988 - A study of the post Eoccne deVelopmem of the B.xss anim

. Southenst: AUstrulia. (M Se.y

: THO]VLASJ AD. 1988 « Em‘uc ural anaiysm of the Southwest Cooper BaSm in Nonheast South ' v‘f
‘« Aumra"lia, (M Se o ‘ :

. n‘}
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90 000 of software to e
National Centre for Petroleﬂm Geology and Geophy51cs ’
ir Australia , #“ ‘ »

v

HDUSTON~-S{érra Gecphy51cs, Inc. today announeed that
Lhe companv 1s'donat1ng $90 OOO (USD) of llcenses in-Sierra ’
exploratloh snftware to - the Natlonal Centre tor Petroleum -

Geology and Geophy51cs (NCPGG) in A@elaiae, Austraila.

i T “Thxs donatxoh represents Sierra's support for and ‘

re&ognltloh of the OUtstandlng work the NCPGG does 1n tralnlng‘z
\ o

gtudents for & ‘career in petroieUn eyploraticn,‘ sand Barry @ @

L%y:né, Sietra Asia—Paciflc actoufit manager.‘ “ﬁn addition;

we‘ll be 1ooking to the NCPGG tb ass1st us with Lenchmarks and

i

i

<(aev€ﬁbps ih Australis.

1naUstrv projeeats Ehat would be worthwh1le edUC'tzohal
cpportdnatlé* for their studenté«

newine said that Sieres plans ts make additioﬁaﬂ

G

Lubhayinhs of licehses to NOPGE as the company e business
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"We want to enhahee our support tb
NCpés by pfovidlng more softwate fﬁt instruetion and

rgﬁeﬁrch as our business in the cbunhry Yrows ;" he sdid
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S1erfa is donatlng to the Centre 11censes for

products-” “ﬁ e 1,"' oo ﬂ\ i ,“b“‘““ 1.?'7“
| g f gy s ol
. P TR
e} ZDI' 2 D. selsmlc 1nterpretat10n softwore, t
MIMIC" geolog;c model:ng and. mapp:ng software,'

6 UIKLOG, seismxc well log ahalysla‘sottware,‘_" '

© OUIRDIG‘ d1glt1z1ng softwarc.

"We w:ll be uﬁillzlnq sierra’ B softWare for teéchihg;

Yésearch and demOhstratlon ‘ot pro:ects as part of our
" sa1d Blll stuarﬁ,

indﬁstry acadhmla and ﬁhe government.

Ph¢D, who 15 d1rector of NCPGG.

_PhHe NCPGG wis 1n1t1atedqby funclng érom tHe federsl

government fora keylcehtré in 1a¥é 1985 and ‘it is strongly

*supportec Thy the State goVérnment ot SOUth Australla ané the

Adeiaiae, ‘phe Flinders Unavexslty of South Adstralia- and The
SGuth australian: institute of Tedhholoqyah

LWphe Déntre is & prime training grbund for “futurs,
for thcse compahles in he petrbleum industry and has - an
" saié Yohin Armstréng;
PHD, chazrm&n st the NOPGG Advisory B&EFS and general

6t explorstion for Santos Ltda 

by Snér?a will help thé Centye to epharce our programs ahd

'cont1nU1ng program te fo ter cdoperaticn betWEen the petroleum

The' Céhtre inVoLVes the Un1Versxty of of

o
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"Certaaniy. Lhis contr:bu£1aﬁ

fisHagey

;pravxae ‘the moét,adVahced techhdlogy for teach1ng and reSearch

‘4nd developneht projects.t :
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