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Plate 1 bsoetatedA1ustr'a11an Oilft:el4a, 11 .It'. " . .1 
DQre!,' Single-foint Reslsta:r.tOe to, an« Dttclt 
lamp e log. ' 

-- .. ---
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f:he featlU'e$ of the single-pobt resistl.!UlCe 
log., obtained in A • .1.0. No.2 Boft.a •• -are desor1bed. 
S1qle-.polntr-ei$1~tanc.t aeU"'potentl.1 and geologieal 
log. of the lower section 01' th.e belle hole ue shown. 
!be results indicate that eleetrlcal logg1:ng can be 
etfeet! vely used foreonelat1on proble.. and tna:t 
salt water sanda in the re$~ntd.rroeks (tIll'! be detected 
with reasonable cel-tainty • 

.... _----.' .. 
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, • , ,'lI"Qmzr;;:ws 
Ia 1,;2 Assoelated Aturtral.lan 011:f'lelds If.I,. started 

their second GXplorat!)ry borEt north of Roma, Quee:nsland. in 
a lease re:terl"edto as Block 1', nDt tar hom tbe old. .b'-. 
a .B .0.1 and R.B .chiC-.. the appro.x;lme.teco-o~dl_tes. ot themre 
are I latitude 26£1 29-;'; S., longl taae 1480 ;0 ':I. On theRoma 
t. OV-. ill. 11e ma. p ot the !ustt-alianaurY.8Y c .. ·.O~...~ a. sar.!a. the eo-­
o~l. nate... are 1.,6310, or, more exa. etly .t6,366. 0 14M8 east and 
708160Jard$oorth. tn. expected. .ptll was 11.600 t.et to 
basement. fheColDpatll" S Iuperlnterdent,Jir. H. 1 • linns" 
requested the Bureau of Mineral Rosonreea, Geophysical Section, 
to 'Ilmiertake nll logging 1.lalnly ~o tacl11tate correlation 
between formations encountered in alfferent bar. holes. It 
was hoped that the U$eot well logging WOUld avoid the :necessity 
for coring in anY' future boresdrille4 1n the aame area. fbe 
Bureau had available a ~oo-teetsi~lg1e.PQ1nt .. 1'1 .... logge-%'. 
It was thought that \"lith ~ fe. alterations tt>.;;1s instrument could 
be uasa 111 the logging of the.' . 3,600 t..eet bo .. ,re. Thsre .. toret 
a geol1hysieist with the ,oo-teet' "WIdeo· logger and. SOlIe 
add! tlo.tlal equiplllent was sent to Roma to' do the well logging 
..... the bore was expact,ed to reach baS8lU&nt in lanuarYt 19;3. 

This shQrt report is only meant as. ac~&nta.P' on the 
well logswhlch 1ier~ recorde. in the A.A.O. lfO,2 bore' ~u1d which 
are ;rs~~,!'odueed in the aec(unpanying' plates. . .x1ther the geology 
nor the theory of well logging wl11 be explainfi'd. 

11,. A Aff.~nAlSR DaQa 
. A .. "W1deo· .. shot hole .logg1ngUn1t, bullt by the ~1ell 

Instrument Deve.loplng 00., P.O. !ox 2406. Houston. fexas. was 
used .. 

Welcht I 

Graphs , 

the apacifications of this 10g,e1' an , .... 

100 lba. 

Jeeorier I 

Batteries .. 

Cable real : 

Dimensions: 

:Resistance scale " 

Seale of records I 

11ncl. ... polllt 1*$&18._ 10, ollly. 

l'Ul11 automatic Bsterline-.&ngl.Is mil11ar.lmeter. 

One ittrl&S$ 4' .. at 6 volt • 
three" S308. 45' • 
Hand erar.bd., ;00 te.t cable. Logging 
speed not cr1.ttcal, about O.M toot 
per second. 

Stranded steelt neoptene-eovel'e4- tensile 
strength 600 be., OJ). 0_.143 inch. 

2~· long x 14" 1lf1de :.It 29' hlgh .. 

? 10. 2" ;0 aDd 100 0_ per incb 
defleettoD (approltima tell') • 

boo of 6. Ib$ ... each; 10". long.. ttq ().D .. 
One to be put ill the _«pit at the 
surfaee and one tor 'the actual log,lq. 

20 teet pel" Inch"wlth an adapta'!on to 
g1ft 10 teet per inch. . 



- 2 .. 

!he u.n1 t has been designed tor '1.1$8 1n llelat1vely 
shallow holes less than ~O t •• t -'p. In. order to .. .,t the 
equ.ipment tor logglng the deep 1.4.0 •• .2 Bore, the tollc:wlnl 
modifications were __ .-

fhe electrode was suspended on 4.000 t .. , of double 
illsulated telephone w1re, WOu.nd on a dru. Pol' the electrical 
contlectlon of the electrode with the logger,"".ooO teet of .. 
plastlflex wire was u.sed. The drill rig sened as a poUD4 
electrode. fhis arrangement wa. u.sed to obtain self-potential 
and single-pobt resis _nee logs. For So self-PO'tential loi,· 
the current was fed into a D.O. amplifier. !heoutPllt of the 
:0;:;. ampUfi.er- 'Went direct!..v to the Isterllne-.!ngUs]IUl.lammeter 
recorder. 

/ 
q-e- Cd-/--Y:S-

On 'late 1 the $1l:1gle~polnt resistal'lCe log aM..,.4 ditch 
sample log are shown side by s14.. Tbe ditch.ample log 1s 
made from anexamlnatlo!lQt rock eut,tings as they eomeup from 
the. hole with the drilling .mwl.ColtSequently ,the depths shown 
in the ditch sample lO'g for the changes in f~tl()n oharacter are, 
O,U, an average,about 30 teet too peat. whereas th. resista._ 
1o, is shown on the. correct depth seale. then this 1s taken 
Into account the &pee_lit 'between the two logs 1s qu.I te tall". 

The logs show th* i"ollcnvlng characteristios wb . .1eh 
possibly could be us-ed in tat1U"e correlation _l'lt .-

(a) A high resistlvlt1 b4!!d between 920 and 1,050 feet, 
lnterpJreted a.s a garnet sandstone. Geol.oglcal 
evidence indicates that Itls a main &esb. wa'be ... 
horizcn in tbe area.kllnlty of the water 1s 
less than 10 grairl-S per galloa. 

(b) ~he boundary between l'1pp0r \'.lloon and Middle 
Walloon fftay possibly be indicated by. a lew 
ras1stiv1 t,. peaks at about 1,2"0 feet. !hese 
resistivity peaks may lnd1cate carbonaceous 
sha1e$or coal bands. 

(c) roo wno.le Lower Walloon Coal measures zone between 
,,2S'O and. 2,260 is characterised by l'J;'llmerous high 
r9si$tlv1t1 peaks whien can be interpreted as coal 
se_s or carbonaoeou.s sha1es. A v~ry eO.flsptcU.O'tlS 
ali.maaly bet_en ",465 and',48" t.at probably 
represents a 20 feet cOllI seam or. carbonaceous shales. 

(4) !file· l3UDdaliba Bard_to__ ootween 2.260 and 3,.100 
feet are .e~acterl_d blntJl1ercus .. a.tlOmal.les, 
completely d1fferent In eharacter bom tho 
sl'lal-ply peaked auomaUes of the toftr Walloon 
Ooal .Ill&asurea. 

(8) The Ootlndal"Y' be~n the ~ Sandstones and the 
Hoola,._ber Shales 1s crdlracterUed by fA sUGden. drop 
in the general resistivity tram. 



.. 3 -

(t) The iIoolayemberShalesdo not ehow much charaete.on 
the log. !be I'esistlvlty i$ about the lowe.' of 
the whole section, indicating a higher salin! t1 
of the pore solution of the shale. 

(gl Below J,370 .feet the sone 1vitheeonomlcal possibIlIties 
is :marked by alternatIng high and low resistivitIes" 
interpreted as alternating lJed$ of sh$les and sam­
stones containing sal.twater, ~a$ and 011 tra.ces. 

A blockage in the hole at 3",2 fEJet prevented loggins 
to a lower leve2. 

%11&1 ·lQu 2[· .tbI· . LiI:1i:t."tm . 9l' ~ liE' or 

On Plate 2 ge'ologlcal, selt-.potentlal. and single-point 
resistance logs of the sections bet1l'IGan 31410 and 3.5';2 teet 
$re shown. The amplitudes or the a.nomales em, the self-poi;entl&l 
log are relatively small, no doubt because th,e log waamade lilOre 
than a week after this ,part of the section had been dr1~ledand 
consldel"abl.e mud Lnfl1trat1on had taken place. ~lave:rtbeled, 
the results suggest the following interpretation rules 1-

(a) SaIlds or sandsto:nes containing ga$ and/or 011 01'011 
traces a.re cnal"acte1"i2;ed \11 Ino<ierate nelati't'e self­
potentials axd l'llOderate to high resistivIties. 

(1)) Ian4s or sal'ldstOlleS containing $3.1 t water are eharact$:r1_d 
by h1gh negative aeU'-potElut1als a.nfi low to moderatEil 
res1st1Y1tles. 

(0) aalea are'eilaraoteriaed by the absence of nega,tlve 
self'.-pottlutlal kicks and u.sually show low res1st1 vi t1es • 
the self-potential of the shales is normall.J' taken as 
the zero reference 11M tn well-logging pr~lQtic •• 

fheoeotu"l'$nee or gas and 011 in what 1s call.ed. on the 
~logleallo't :fine-pained sandstone at3t480 teet and Well­
oemented sandstone at 3",20 .t$etsnggests that the pre. __ of 
011 111 ths .. sandstones. 1s .legelycontrolled b1 the po.reslu. 
Ionecti (19;3,p •. ,.) p01Jlts out that there are no 1mperYious 
brulds .lnthe oil.-sa.tA:.d. £lee.· t1on pamtl'. ated by t.he 'boJ'$ and Stl.gg .. €S.'t". ests 
that wnuld saturation is lJrobably controlled by the $1£.6 and 
$hape ofpores(1n other wordstby permeabl11tle$).-

It \vasl.Ulfol'tunate that theelectrlcal log&il'lg eould 
not be eon.t1msd below 3,.,52 teet so as to inel.ude the lowest 
oil sand. 

1 • Sil1gle-l}o1nt resistance logs, 1:t posslblecomblned 
with self-potential logs. probably can ooeffeet1vely used tor 
oorrelat:ton problems in the ROlla area. 

2. .ingle-point resistance and seU-potential logs caa 
be u.sed as a tool. in detecting salt water horizons 1n the sone 
of cll-bearing res.rvolr rocks. 

3. .. . It . are l:i.ltely., but t.his has not. been definitely 
eatabl:tshed. t t the occurrence of gas and oil Inthe zone of 
oil-bearing reserVOir roeks .1s la~ply eontrolle4 by the pOD 
s1se (pem&abl11 tV). 
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