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INTRODUCTION

Six wax-sealed samples of cores were received

with a request that they be tested for porosity,
permeabllity and oll and water content. Toesting was
carried out by Messrse, NeV.Hs Hoyling and He.S. Taylor-
Rogers at tho Nowcastle Technical Collcgs - to the
Principal and Staff of which institution gratoful
acknowlodgmont of their co-oporation and utilization
of thelr apparatus and laboratory spacc is madc.
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RESULTS

The interval rcproscnted (354918" - 3556')
has tho physical characteristics of an oil
sand, which could givc satisfactory production.

Tho 0il contents of the samples submitted arc
lowes This may bo duc to thc conditions of
drilling and thce lapse of timo betwocen
cutting thc corc and coating with wax.

The water content of the samplos is low.
Salinity of tho corcs is not inconsistont
with that of a sand originally imprcgnated
with moderately salinc watcr.

The sand, as rcecivod, appears to contain
mostly gas.

Tho table sot out on tho noxt shoot contains

the results of tost and of working up the oxperimental
figuros obtaincd.
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Sample (a) (B) (c) (D) (E) (F)
(Depth) (354918" (35507) (355218") (35531 2") ( 3554110%) (35561)

Porcsity 17% 18.7% 16.44% 17.7% 18.6% 21 .8%

Vertical S '

Permcability 735 md. 607 nd. 449 md. 1197 md.- 1132 md. 2120 md.

Horizontal ' : Not

Pecrmcability 646 npd. 1096 md. 425 md. toestcd . 1208 nd. 996 md.

Residual Water - .

Content (by wt.) 3.1% - 0.27% 2.4% - 0.364 0.66% 0.36%
Residual oil ' ' _ ,
content (by wt.) 1.7% 1.24% Nil. 0.85% 1.02% 0.04%
Cl content Negtblc Neg'blc |  Nog'ble Nog!blc Neg'ble Nog!'ble
Residual water
Saturation 18.25 1.45 14.65 243 3455 1.65
(% of porosity)

Rcsidual oil : -

S?g“ﬁa§i§§7) 10 .90 7.23 0 5.23 5.98 0.200
(% of porosity)

Ggs Saturation '

(% of porosity) 70 .85 85.35 92.47 90,47 98.15
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CXPERIMENTAL PROCEDURE .

1s)

2e)

3a)

4,)

Effective Porosity. Tho voluwmc of a cubical fragricnt of coro

was dotermincd by displaccrient of mercury from a Hubbard

gravity bottlcs Acctonc-cxtracted, dricd and weightcd fragaent
was irmorsed in Bromoform of kncwn spceific gravity, and o
vacuun of about 27.5 inchcs of mercury applicd till no noro
bubblos wero obscrved issuing from the fragment.- The vacuun

was rolcased and bromoform allowcd to impregnatce the fragront
for ten minutes. The vacuum was rc-applicd and, when bubbles
coasod to 1lssuc, a galn rclcascd and allowcd bo stand for ten
minutes. Tho procedurc was rcpoated till nc morc bubblcs issucd
on applying thc vacuum. The sample was thon cxtracted from the
bromoform, quickly dricd botwocen blotting papcr and wcighed.

By differcncc tho weight of bromoform was dotcrmincd and hance
i1ts volumo, which was taken as cquivalent to tho accessiblc poro=
spacc in the samplc.

This volumc was oxprcssed as a percentage of tho volure of the
whole fragrment,. :

Pormcabllity. A picce of corc was shapced into a cubc, which wasg
moasurcd by a mlcromcter scrcw gouge. This was mounted in Wood's
rmetal in o spocial bomb so that a gas cculd be passcd through

the samplc, cither perpcndicular or parallcl to the bedding.

Dricd air was passcd through tho mountod acc tono-
extracted and dricd samplo. The diffcorcntial prossurc (p) was
moasurcd in centime tros of mercury by a U-tube gauge, onc arm of
which was connocted to the high-prossurc side of the sample and
the . other to the low-pressurc sidc. The diffeorontial prcssurc
c¢xpclled water from o large rescrvoir, and the timc was taken
for a standard volumo (v) to be collcetod.

. Pormcability perpendicular to the bedding is
callod "vertical', and,parallcd to the bcedding, "horizontall.

The figuros worc calculatcd from the formulat

k= hxVxvx 76000 nillidarcys, whorc
S axXpxt :

h .is thce height of the coro cubc (or cylinder) in cm.,

v :

" the volumc of air (in cc.) passing, which cquals

volume of watcr collceted,

v " the viscosity of air at tomp. of test (In contipoiscs),
& " the arca of cross-scction of the corc-cubo in cmg,

p M difforontial*prossﬁro in cm. of mofcury,

t " timo in scconds for "V" to pass ovor.

Wator Content. A weighod collecction of fragmonts frem the
centre of the corc was refluxcd with solvent of boiling-

range 110 - 120°C. in the normal Doan & Stark apparatus till

no morc watcr collocted in the trap (about onc hour). Watcr,
condenscd on tho insido of tho condenscr, was washod intc the
trap with morc- solvent, the contents of the trap allowed to cool
to room tompcraturc and tho voluric of wetor road. This was
cxprcsscd as a percentage by woight of tho uncxtracted sarple.

0il Contont. Tho oxtractcd watcr content sarple wes rofluxcd
in a Soxhlct apparatus with acctonc, dricd and weighod, The
total loss of woight, minus the weight of watcr collcctod, was
cxprcssad as a pereccntage of the original sazplo's weights
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5.). Chloridc Content. The acctonc oxtracted samplo was disaggrcgated
to pass a 24 resh sicve, and a woighed amount tcachcd with
distillcd watcr. A large aliquot was token for a Moht titration
using vory dilutc standard silver nitratc solution.’

6.) Watcr Saturatiocn, This is calculated as tho pcrecentage of the
) watcr content rclative to tho cffuctive porosity.

7.) ©i1 Saturaticn. This is calculated as the porecntage of the oil

' contont rolative te the offective porosity. A spcelfilc gravity
of 0.917 has bcen cstablished for oll by tho Government Analyst
of Brisbanc Mincs Dcpartmcnt.

8+) Gas Saturation. This is tho diffcronce Qctwoonlloo and the, sun
of thc watcr ond ¢ill saturations oxprcssod as percentagcs.

. DISCUSSION OF RESULTS,

The o0il and watcr contonts as determinced arc probably in
orror duc principally to flushing of thc rathor pcrmeablo ccrc by
the drilling fluid. This would tond tc rcducc the oil contont
ond incrcasec watcr content. The latter appcars to be very small and
may bo duc to cxtrusiocn by rcleasec of pressurce in the intcrval
betwecen the actual cutting of the coro and its scaling in wax.
This time, according to ficld ovidence, was about sixtecen hours -
amplc for considorable "weathering" of the corc to occur. It
follows that thc magnitudcs of thesc offccts arc not dotorminebli.
(The high wator content of corc from 3549!'8" is probably duc to
contaminaticn, with watcr whilc cutting thc corc for tosts. The
othcrs wero cut dry). ,

Gas saturation, calculatcd by diffcrcence, is similarly
probably in indcterminablc oxccss.

Chloridc contcnts, which werc cxpccted to indicate tho
armount of selince wgtcr in the formation, wecrc so low as tc Do
~very unrcliable in making the estimation. This was bornc out by

analysis of the water uscd in the drilling fluid and of that
resulting from producticn tcsts. The chloride contcnts werce
respecetively 145 and 1610 parts pecr million. Consideratiin of
the porosity and the small slze of the samplcs availlablce for
tcstingeppcars to justify thce conelusicn that tho low chlorido
contents werce gquantitavely valuclaoss.

The porosity and pcrmeabilitics, cspoeially horizontal,
arc very suitable for a producing oil-sands Porosity docs nct
vary grcatly throughcut the sand.

The results of the corc-analysis have boon plotted against
dopth in the accompanylng graph, which shows that thcro arc two
zone.s whero oil-content and permcabilitics aro most favourablc.
Thesoe arc approximatcly bctween 3549t8" and 3551'6% and
355312" to 3555', Betweon 355116" and 35583'2" therc is a
rclatively impcrvicus band of apparcntly low watcr and c¢il
contents The casing was porforated frem 3550'10%" to
3552'23", in o zonc of rclatively low vertical permeability
and modium oil and watcr contcnts, as testeds. The graph
indicates euitable zones for porfuoraticn (and testing) between
356551 & 355312", and 3551' and 3549'8",

Duc to high pcrrmcaobilitics of the lower zcnce (bclow
- 3553'2") it is norc than possible that its actual water content
is highcr than was ncoasurcd (loss of water o¢n cxposurc of corc).
Conscquently the valuc of this (lower) zonc for oil and gas
production is rather doubtful. Besicdes - this (lower) zonc 1s
brokcn up by an "unsecturated" intcrval 3554'7" - 5554”7 N¢ corc
5. ® ¢ 00
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 Pluid saturcticn is probably controllcd by the sizc
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sdmplcs werce tested frem that intorvals

Surmierising - cne may ccnclude that the oll-gond sectiun
ponctrated by the well oxhibits verticel variaticns of permcab-
i11itics and fluid saturaticns. Thorc arc nc impcrvious bands,
which would divide tho sand into definitcly scparatc zonts.

Thore is also nc dcfinite oil-watcr cr cil-gas contacts
nd
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of porcs (in othcr words, by perimcebilitics). There
bo comparatively high zos contont.

Any producticn (nct nceossorily cormcreizl) that a2y be
cbtaincd froi this sond will invericbly consist of gas, wawer
and some -il. By perforating upperrost portion we may roduce
arount of water - in the initiol stoge ot loast,

In conclusicn - fow romarks on collccting ond handling of
ccrcs for corc-onalysis:

011 (as cnalyscd by. the Governrent Anclyst in Brisbone) is
oavy. Its spccific grovity is 0.917 a2t 207°C. Initinl puint
of distillati.n is 150%C, Total distillate is 84%. Rosiduc is
14%, PFlash point ‘is 65°C. Sulphur contont is lcss than 0.1%,

1. In srdor to aveid loss of rescrvoir fluids from cor:s

no tirc sh-ulé be lust boefore nroscrving them in niw-$ig
momor, prcforably in spoecisl plastic tubcs to fit the
corc dlaomoters very cluscly in ordor . to roducs ©ho void.

2 The roscrvoirs corcd with water-base rmd are subject
t5 flushing of their original fluidss, Tho crunt of

rosiducl or totel water in tho corc at the time of analys

is the sum of the connate plus eny drilling water thet
might have bsen forecd ints the porcs.

‘To obvinte this, .il basc mud is dosirablc whon c.ring

¢0il-sands. Corcs cut with the - il-basc rmd from low-
pressurc rescervoirs will shi w normelly total woter
saturcti.ns that mey be assuricd to be the connote or tho
intorstiticl wetsr saturati.n of the rcscrvoir,

Apart from oil-bosc rud, spocicl muds such as low-
wotor loss, modificd-storch drilling fluids nay be used
in coring sands with low prcssurcs and/or low procductive
capacity. :

Tho importancc of corrcct depth designation of corcd
intarvals cann-t be caphasizod tol stronglye.

Mony times cors anolysis was hold respcnsible for

P

1t

is

pcor complctizns, while the foult was in the disagreement betwion

driller's and, soy, cloctric loge Frommy cwn practicc, thaosce

depth diffcronces ampunted to scveral foet (in scne cascs)

when depth-chocks were made by Schlumborger and Lone Wells
people vorsus drillorfs log.

¥, C. KONEGKL .
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