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INTRODUCTION 

Six wax-sealed samples of cores were received 
with a request that they be tested for porosity, 
permeability and oil and water contont. Testing vms 
carried out by Moss'rs, N.V.H. Hoyling and H.S. Taylor­
Rogers at tho Newcastle Technical College - to the 
Principal and Staff of which institution grateful 
acknowledgment of their co-operation and utilizatio~ 
of thoir apparatus and laboratory spaco is made. 

CONCLUSIONS 

1. The interval represented (3549'8" - 3556') 

2. 

has the physical cho.ractcristics of an oil 
sand .. which could give satisfo.ctery production. 

The' oil con tents of tho sample s 8ubmi tted o.rc 
low. This may bo due to the conditions of 
drilling o.nd the lo.pso of time botween 
cutting the core o.nd coating with Wo.x. 

3. The water content ef the srunples is low •. 

4. So.linity of' the cores is not inconsistent 
with tho.t of a so.nd origino.lly imprcgno.tod 
wi th modero. tely so.line wo.. te r. 

5. The so.nd, o.s recoived, o.ppoo..rs to contain 
mo s tly gas. 

1QJSULTS 

The to.ble set eut on the next sheet contains 
the results of test and of working up the experimento.l 
figures obto.ined. 

/Po..ge 2. To..ble • • • • 
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I I (i\.) (B) (C) (D) (E) (F) Sar,lplc i 

(Depth) . (3549 18!f (3550 f ) (3552'8 11 ) (3553 i 211) ( 3554'10 11
) (3556') -

Porl.' si t y 17% 18.7% d 16.4/0 17.7% 18.6% 21.8% -
Vertical 

! Per~:1eQbil i ty 735 nd. 607 md. 449 m~~197 md •. 1132 md. 2120 md • . . ' .. -
Horizontal Not Pcrncabi1 i ty 646 :r;ld. 1096 md. 425 md. tested 1208 lild. 996 nd. 

Residual Water 
Con ten t (by wt.) 3.1% . 0.27% 2.4% f'" 

0.66% . 0.36% I 0.36.Q. 
, 

Rosidua1 oil 
content (by wt. ) 1.7% 1.24% Nil. 0.85% 1.02% 0.04% 

, 
-

C1 con ton t Ncg t b10 Neg t b10 Ncg'b1e Neg 1 b1c Ne g 'ble Negfblc 

l1e sidua1 ViTa ter 
Satur!ltiGn 18.25 1.45 14.65 2.3 3.55 1.65 (% of porasi ty) 

Residual oil I 
Saturation 

10.90 7.23 0 5.23 5.98 0.200 ( S. g.O • 91 7) 
(% of poresi ty) 

Gus Saturation 
(1~ of porosity) 70.85 91.32 85.35 92047 90.47 98.15 (by difference) 
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LXPERIMENTAL PROCEDURE. 

1.) Effectivo Porosity. Tho voluno of 0. cubical fragnont of coro 
was do tornino d by di splacencn t of r.1O rcury from 0. Hubbard 
gravity bottle. Acotone-extracted, dried and weightod fragnent 
was ir.Jl11orsed in Bro:t:1oforn of kncwn specific gravity, and 0-

vo.cuum of abou t 27.5 inche s of :t:1cr'cury applied till no 1~10re 
bubblos were observed issuing fron the fragne:::1t.· The vacuul'.1 
was roleased and bromoforn allowed to inprognato the fragnont 
for ten r.1inu te s. The vacuum was re""; appliod and, when bubble s 
coased to issue, 0. gain reloased and o.llowed to stand for t~n 
minutes. Tho procodure was repoated till no moro bubbles i38ucd 
on applying tho vacuun. The sanplo vms _ then extracted fron the 
bromoforn, quickly driod betwoen blotting paper and weighed. 
By differonce the VvO ight of bronoforLl was do ternine d and lJ...:'HlCC 

its voluf.1o, which was taken as equivalent to tho accessible pore­
space in the sanplo~ 

This volume was oxpressed as 0. percentage of tho voluf.le of the 
whole fragment. 

2. ) Porme abili ty. A pie co of core was shaped in to a cubo, which WC',::, 
Eloasured by 0. Elicrometer screw gauge. This was r:1ounted in VJooc:'s 
!:1eto.l in 0. specio.l bomb so that 0. gas could be 'passed through 
the saL~le, either porpendicular or parallel to the bedding. 

Driod air was passed through the !.'loun tad ace tone­
oxtrac ted and drie d sa~lplo. The differen tial pressure (p) v-ms 
moasured in centime tres of mercury by a U- tube gauge, one c..rn of 
which was connocted to the high-pressure side of the samplo O-nc1 
the. other to the 'low-pressure side. The differential pressure 
expelled water frem a large reservoir, and the time was taken 
for a standard volume (v) to be collected. 

, Porrileo.bility perpendicular to the bedding is 
callod' " vcr tical ti

, and,.parallod to the bedding, "horizontal". 

Tho figuros woro calculated from tho formula: 

k = h x V x v x 76000 nillidarcys, whore 
a x p x t 

h . is tho height of the cora cube (or cylinder) in C1:1., 

v II the volUIne of air (in cc.) passing, which equals 
volULle of wo.tor colloctod, 

v " 
II 

tho viscosity of air at temp. of test (in centipeises), 
2 

tho aroa of cross-section cf the core-cube in CEI , a 

p II differen tio.l . pre s sure in cm. of 1:10rcury, 

t " time in seconds for "V" to pass over. 

3.) Wa tor Content. A we ighod colle c tion of fl"agnonts frcI.l the 
centro of the cQre was rofluxed with solvent of boiling-
range 110 - 120°C. in the nornal Dean & Stark apparatus till 
no more water collected in the trap (about eno hour). Water, 
condensed on the inside" of tho condenser, was washec1 in tc the 
trap wi th more sol von t, the can tent s of the trap allowod to co 01 
te roor1 temperature and the volur.1e of we. ter rend. This was 
expressed as a percentage by weight of the unoxtracted sanple. 

Oil Content. The extracted we.ter content so.r.1ple VJO..S refluxed 
in a Soxhle t appara tus vvi th o.ce tone, c1rie d and wo iGhod. The 
total loss of weight, ninus the weicht of water collected, lims 
expressed o..s a percentase of tliq original so.:"Jple' s weight, 

/4. • ••• 
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Chloride Con ten t. 
to pass a 24 mesh 
distilled water •. 
using very dilute 

- 4.,-

The acetone oxtracted saoplo was disaggrcgat(id 
sieve, and a woighed amount teached with 
Alar ge ali quo t was take 1'1 for a Moht ti tra tiUl 
standard .silver nitrate solution.' 

Water Saturation. Thi3 is calculClted as the percentage of the 
water content relative to tho effectivo po~osity. 

CJ)il Saturation. This is calculated as tho porcentage of the oil 
contont relative to the offective poroGity. A specific ~r(lvity 
of 0.917 has been ostn.blished for oil by tho Governmen t Analyst 
of Brisbane Mine s DopaI' tI,lCn t. 

Gas Sa tura tion. This is the difference be tweon 100l and the, SUD 
of thowater O,nd eil saturations oxpres~od as percontages • 

. DISCUSSION OF RESULTS. 

Tho oil and wa ter cont,:] nts as dotorninod aro probably in 
orror duo principally to flushing of tho ro.thor perLl0ablo eoro b;y'" 
tho drilling fluid. This would tond te reduco the oil content 
and incro~so water content. The lattar appoars to be very sDall and 
~na;y~ bo due to oxtrusic;n by releaso of pro 3suro in the interval 
betvvccn the o.ctuul cutting of tho coro and its scaling in wax. 
This time, according to field ovidenco, was about sixteen hours­
amplo for considorable "won. tho ring" of the co re to 0 ccur. . It 
follows that the nn.gni tude s Df the se offec ts are no t do torl.!line.blc. • 
(The high ViTO, tor con ton t of coro froE1 3549 f 8" is probably duo to 
contn.I:1ina tion, wi th wa tor 1ivhile cu tt ing tho core for to s ts. The 
others wero cut dry). 

Gas saturation, calculated by differoncG, is similarly 
probably in indeterminablo oxce ss. 

Chloride contonts, which wero oxpoctod to indicate tho 
n.mount of salino wOltor in the formo. tlon, were so low as to be 
vory 'unroliable in making tho os t1l:1O. tion. This wus borno ou t by 
analysis of tho water used in the drilling fluid and of that 
ro sul t ing fron produc ticn to s ts. The chlorido con ten ts wo rc 
rospectively 145 n.nd 1610 parts pcr million. Considern.ti':..n of 
the' porosi ty and the snn.ll sizo of tho SIi)~lPlc s o.vo.ilable for 
tc:stingeppoars to justify tho conclusic;n that tho low chlorido 
contonts were quo.ntitavoly valueloss. 

TJ:lo porosity o.nd pormoabilitios" espocially horizonto.l, 
are vory sui table for a 'producing oil ... sand. Porosi t~,. docs net 
vary greatly throughout tho sand. 

The results of tho core-analysis havo boon plotted o.gninst 
dopth in tho accompanying graph, which shows the.. t thero o.ro . two 
zones whoro oil-content and pormeo.bilities arc l':lcst fo.vour:J.blc. 
Tho so are o.pproxima te ly be tween 3549' 8" and 3551' 6 11 and 
3553'2" to 3555'. Botwoon 3551'6" and 3553'2" there is 0. 

relativoly inpervious band of apparently low water and eil 
C011 ten t. The casing was porfora ted freD 3550' loi" to . 
3552' 2i", in 0. zone of reID. tivoly low ve:rtico.l perr:loabili ty 
o.nd noc1iUlJ. oil o.nc1 Vlatcr contents, o.s tested. Thegro.ph 
indicn to s sui to.blo zonos for porL,ra ticn (and to sting) be tHO en 
3555' & 3553" 2 11 ',o.nd 3551' and 3549' 8" • 

Due to high perneabilitics of the lower zeno (below 
3553'211) it is nc;rc thCln pc;ssiblc that its actual wo.ter content 
is higher than Wo.s nen·surec1 (loss of vm ter (11. exposur~ of core). 
Consequontl;{ the value ()f this (lower) zono for oil and go.s 
production is ro.ther doubtful. Besi(~es - this (lowor) zone is 
broken up by an "unso. tura tec1" in terv[Zl.l 3554' 7" - 3554';'. No coro 

/5. . .. · 
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sdmplcs were tested frG~ that intGrvo.l~ 

SUl:u".mrising - (,no n::ly ccnciudo tl1c.t the (iil-s'c.nd 88Ct1::.:11 
pvl1otro. ted ;JY trlO wall oxhibi ts vcr'ticc.l vnrio. ticns of pCrEIOo.b­
iIi tio s and fluid so. turo. th,ns. Thero o.ro l'lC inporvious b8.nds, 
which would c.ivido tho 8:mC. 1:;.1 to' definitely scpnrc,to zon:s. 
Thore is nlso nc definite oil-water or oil-go.s contact. , 
Fluid so. turQ.. tL:,n is probClbly con trolled by the sizo [md sho.pc 
of pores (in other vvol"ds, by perl]oc.bilitics). There o.ppec,rs tc 
bo conpc.rc,tivcly high So..s contont. 

Any procJ.ucti,~n (net ncc..:.ss::,rily cOL'llJcrci::l) thnt l:ey be 
obtaincc. fro:] this se.nd will invc.ric.bl~- consist of go.s, wc,ter 
o.nd s :)mc~ ill By po rforo. ting Upp0rr.10 s t portion wo Do.y r::!'C1uco 
o.1:1ount of wo.t.:;r - in the initi:>.l st[1.ge c,t lcc,st. 

Oil (e,s c.no.lyscc1 by the Govornr1.cnt Ano.lyst in Brisb~,no) is 
hoo.vy. Its specific grc,vlty is 0.917 C'ct 2C)

u C. Initial pcint 
of distillc.ti,n is l50 c,C. Totc.l distillc'ctc is 84%. Residuo is 
14%'. Flo.sh pcintis 65('C. Sulphur contcmt is loss them 0.1%. 

In conclusion - faw romo.rks on collecting nnd hnndling of 
ceres for coro-c.nD.lysis: 

1. In order to o.vcid l~ss af roserv,ir fluids freD cor~s 
no tir.10 sh:,uld be lest bofuro preserving thon i11 f".i:r:';-tiCht 
!;1o..nnor, prcforo.bly in sp': cio.l plc.stic tube's t') fi t tho 
c')ro diG.rJG tors vljry el: .. suly in (:.rd0l'.. t\..~ rOGuc::: tilG voie! .• 

2. Tho resorvoirs cored with vvo.ter-ix:,n8 rJuCt e,r'': subject 
t') flushinG of thoir originc.l fluids. The C.l'.L:'lU1 t i.~f 
rosicluc-l or tct8.l wC'ct(;r in tho core J.t tho ti!llC of cmc..lysis 
is th'.:: SUI:! uf tho c,)nn.~~,to- plus a.ny drilling weLter th~::.t 
might h2ve b8~n farced in~~ tho paron, 

,TJ obvic. to this".il b~,sc Dud is do sirc,blc 'l;vhon c,.2'ing 
oil-sc:nds. Cores cut with tho :_il-b:J.sc r.1u<;i fr')m l::;w­
pr(s~urc rosGrv~irs will sh. w normc.lly total wJ.tGr 
so.turc.tLns thJ.t 1:1["Y bo o.ssur.10c1 tc, be the conno.te :~,r the 
intcrstitic.l vvc.tGr sc..turc.ti'.n ':of tho roservoir. 

Apc.rt fr'~ [1 l;il- b~.so Dud, SpG ci[:l muds such 2..S l,",)w­
wet tel' 10 ss, mo c.11fi ccl- s tc,rch drilling fluids r.1ety iJO u s(~ d 
in coring secnel s wi th l;)w pre ssurc: s etnd/ or low pr,')duc ti v,~ 
cc.petcity. 

Tho inportc,ncc of c';J:'roct depth c1osiC12.tLn :;f cored 
intervals cann~t be o~ph2..sizod to: strangly. 

Metny tiDO S eoro3 nno.lysi s vms h:::lc1 ro spons iblc L.j," 
pear CC)l'::lplc ti~ns, while tho fc.ul t WetS }.n the diso.grGOl"J8nt 1)(: tWCii_,n 
drillor's and, ss.'J, 010 e tr ic log. 'Fr'~I:1:my (';Wrl pro.c tico, thuJO 
depth difforoncos ~~u:1:)u11tec1 to scvcro.l foot (in S-:[10 cnsGs) , 
when dop th- che eks wore mo..do by Schlur.1borgor c.nd Lc..nJ Wolls 
pooplo vorsus dril10r's log. . 

. i\1. C. KONECKI . 

23 Mo.r 53. 
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