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The featurss of the single-point resistance
logy obtained In 4.4.0, 0.2 Bore, Roma, are described.
8ingle-point resistance, salrnpﬁtential and geologieal
logs of the lower sectlon of the bore hole are shown.
The results indieate that electricsal logging can be
effectively used for correlation problems and that
salt water gsands in the reservolr rocks can be detected
with reasonable certaintye.
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TRD AUSTRALIAN GTIFIEIDSE

In 1952 Assoclated 4dustralian Oilfields N.L, started
their second exploratsry bore north of Roma, Queensland, in
a lease referred to as Block 16, not far from the old boFes
R0, and RBOA, The spproximete co-ordinates of the bore
are : latitude 26° 2945 8., longitude 148° 50'E, On the Roma
four-mile map of the Australian Survey Corps series the co--
ordinates sre 163%0P or, more exactly, 163680 yards east and
708160 ysrds north, The expected depth was 3,600 fest to
basement, The Company's Superintendent, kr, ﬁ. J. Bvans,
requested the Buresu of Minsral Resources, Geophysical Section,
to undertake well logglng mainly to facilltate correlation
between formations encountered in different bore holes. It
was hoped that the use of well logging would avoid the necessity
for coring in any future bores drilled 1n the same area, The
Bureau had available a 500«feet single-point "Wideo" logger.
It was thought that with & few alterations this instrument could
be used in the logging of the 3,600 feet bore., Therefore,
a geophyaicist with the 500-feet "Wideo" logger and some
additional equipment was sent to Roma to do the well logging
when the bore was expected to reach basement in Jammary, 1953,

, This short revort is only zeant as a commentary on the
well logs which were recorded in the 4.4.0. W .2 bore and which
are resroduced in the asccompanylng rlates. Helither the peology
nor the theory of well logeing will be explained,

- A "Wideo® szhot hole logging unit, bullt by the wWell
Iaggrament Developing Co., P.0. Box 2406, liouston, Texas, was
RSB o

The speeifications of this logger are 1=~

Welght 3 100 lbs.
Graphs B8ingle-point résistanea log only.
Recorder : . Pully automatic Esterline-Angus millismmeter.
ﬁatterias s One Burgess #F'&&; 6 volt.
E Three * 5308, 45 *
Cable real s Hand cranked, 500 feet cable, logging

speed not critieal; about one foot
per second,

OB CAIE L T
Dimensions t 25" long x 14" wide x 25" high.
Resistance scale @ 59 104 25, 50 and 100 chms per inch

. deflection (approzimately).
Blectrodes @ Two of 6 1bs, aachm 10% long, 1% 0D,

One to be put in %he madpit at the
surface and one for the actual logging.

8cale of records 3 20 feet per inch-with an adaptation to
give 10 feet per inch,



R

The unit has been designed for use in relatively
shallow holes less than 500 feet deep, In order to adapt the
equipment for logging the deep 4.4.0, Nos2 Bore, the following
modifications were nmade 2=

The electrode was suspended on 4,000 feet of double
insulated telephone wire, wound oun a drum, For the electrical
connectlon of the electrode with the logger, 44000 faeet of
plastiflex wire was used., The drill rig served as a ground
alectrode, This arrangement was used to obtain self-potentiasl
and single-point resis tance logs. For a self=potential log,
the current was fed into a D.C. amplifier, The output of the
DL §ﬁ§lﬁfiar’w@nt dircetly to the Esterline-Angus millismmeter
recorder.,

The well logs were made to a depth of 3,552 feet,
4 blockage in the hole and the small weight of the electrode
made it lmpossible to extend the log to the bottom of the
hole (3,610 f%,), _

e=Polnt Correlation log e comgpamt
On Plate 1 the single~point resistance log and a ditech
sample log are shown gide by side, The ditch sample log is

made from an examination of rock cuttings as they come up Ifrom

the hole with the drilling mud, Consequently, the depths shown

in the ditch sample log for the changes in formation character are,

on an average, about 30 feet too great, whereas the resistance
log is shown on the correct depth scale. When this is taken
into account the agreement between the two logs 1is guite falr.

The logs show the following characteristies which

- posslibly could be used in future correlation work t-

{a) A high resistivity bed between 920 and 1,050 feet,
interpreted as a garnet sandstone, Geologleal
evidence indlicates that it Is a main fresh water
horizon in the arsa, Salinity of the water is
less than 10 gralns per gallon. ~

{v) The boundary between Upper Walloon and Hiddle
Walloon may posslbly be indicated by a few
regsistivity peaks at about 14250 feet, Those
registivity peaks may indicate carbonaceous
shales or coal bands,

(c) The whole lower Walloon Coal measures zons between
14250 and 2,260 is charaeteriged by numerous high
resistivity pesks which can be interpreted as coal
seams or carbonaceous shales. 4 very conspicuous
anomaly between 14,4465 and 1,485 feet probably
represents a 20 feet coal seam or carbonaceous shales.

(d) The Bundamba Sandstones between 2,260 and 3,100
: feet are characterized by numerous anomaliss,
completely different in character from the
sharply peaked anomalies of the lower Walloon
Coal measures.

(e) The boundary between the as;a,ma} Sandstones snd the
Moolayember Shales is characterized by a sudden drop
in the gensral resistivity trend.
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{f) The Moolayember Shales do not show much character on
the log. The resistivity iz about the lowest of
the whole section, indlesting a higher sallnity
of the pore solution of the shale,

{2) Below 3,370 feet the zone with economical possibilities
1s mavked by alternating high and low resistivities,
interpreted as albternating beds of shales and sande
stones eontaining saltwater, gas and oll traces.

4 blockage in the hole at 3,552 feet‘yravanteé logging
to a lower level,

On Plate 2 geological, self=potentlal and single~polnt
resistance logs of the sectlions between 3,410 and 3,552 feet
are shown, The amplitudes of the anomalles on the selfepotential
log are relatively small, noc doubt because the log was made more
than a week after this part of the section had been drilled and
considerable mud infiltration had taken place. Hevertheless,
the resultsz suggest the following interpretasilon rules &~

(a) Sands or sandstones containing gas and/or oil or oil
traces are characterized by moderate negative self-
potentials and moderate to high resistivities,

(b} Ssands or sandstones containing salt water are characterized
by high negative self-potentials and low to moderate
registivities,

{c) Shales are characterized by the absence of negatlve
self-potential klcks and usuaslly show low reslistivities,
The self-potential of the shales is aormally taken as
the zero reference line in wellslogglng practice.

The occurrence of gas and oil in what is calledy on the
geological log, Tine-grained sandstone at 3,480 feet and welle
cemented sandstone at 34520 feet suggests tﬁat the pressnce of
oll in the sandstones is largely controlled by the pore size,
Konecki (19535 peS.) points out that there are no impervious
bands in the oll-gsand sectlon penetrated by the bore and suggests
that "Fluld saturation is probably controlled by the size anmd
shape of pores (in other words, by permeabllities).* G

Tt was unfortunate that the electrical logging could
%§§ h&ﬂgsatinneﬂ below 3,552 feet so as to include the lowest
oil sand,

Te S8ingle~polnt resistance logs, if possible combined
with self-potential logs, probably can be effectively used for
correlatlon problems in the Roma area.

2e 8ingle=point resistance and self-potential logs can
be used as a tool in detecting salt water horizons in the zone
of ollebearing reservolr rocks,

3e It appears likely, but this has not been definitely

established, that the occurrence of gas and oil in the zone of
oil=bearing reservolr rocks 1s largely controlled by the pore

size {permeability).
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| — GROUND LEVEL “
0 — T 10 0-10 SURFACE SOIL AND BROWN CLAY
CREATA?L;SQUS ‘—J 10~ 60 SANDSTONE, SOFT BROWN AND GREY CLAY
I T 0
00 oo 4 =t
— 60-190 SILTY SANDSTONE, GREY SOFT WITH THIN
1o T COAL BANDS GREY OSHALE
\ e I_— 190 190 - 210 SANDSTONE | GREY SOFT CARBONACEQUS
200 — 00 o ™y ] SOME COAL AND BROWN SANDY COAL
=y p— 210
z = 210 -210  SHALE, GREY, SANDY, SANDSTONE, CARBONACEQUS,
L GREY SANDSTONE BUFF COLOURED, SOME COAL
e 2710
300 300 ~__ :}:‘.-_;L_L 210-385  SILTY SANDSTONE AND SANDSTONE, CARBUNACEQUS,
o — - GREY, FINE T0 MEDIUM. SOME SHALE AND COAL
LT IRKEGULAK QUARTZ FRAGMENTS
.| | | I i
S 385 385-400  SANDSTONE AND GRIT, FINE TO COARSE WITH QUARTZ
400 — 400 —-= b L 400 FRAGMENTS  SOME SHALE AND  SILT5TONE
PP asT AV0-145  CARBUNACEQUS SHALE AND COAL GREY oI TSTONE
e A AND BROWN CLAY, AND SANDSTONE MEDWIM TO COARSE
S~ A45 445465 SANDSTONE , MEDIUM GRAIN, CARBONAUFUUS, SILTSTONE GREY,
S O 4% 465 415 CARBONACEOUS GHALE AND (UA SANDSTONE, MEDIUM, ARG,
o AT5-510  SITUTONE AND SHALE. GREY,  -RONACEQUS SuME
5007 500—&& o~ | &0 SANDSTONE  AND SILTY SANDSIH! . MEDIUM TO FINE.
R ST, 510 520 SANDSTONE | FINE GRAIN AND CREY »ILTSTONE
_ z o0 4= 520 -695  SANDSTONE, MEDIUM GRAIN . CARBONACEQUS SOME SHMALY
600 z, YT AND GREY SILTSTONE. SOME GREEN SILTSTONE AT GO0 )
N— ———— —— - S — . g;*%: _ — e e R e SR
=Y |~ oo
£3 — ~ 1 SANDSTONE  MEDIUM  GhAw SHALE, GREY BRIWN AND
o N e L 1 €95~N0  SANDSTONF, ME (A SHALE, GREY  BROW
1007 ;(3 we= =B ey TAN SOME QUARTZ FRAUMENTS
= o ~ TO-180  SANDGTONE  MEDIUM GRAIN, SOME SHALE SUIGHTLY
o« _-. CARBONACEQUS.
g =
= A 180 , . . o
] 800 o 800 180 800 SANDSTONE, MEDIUM AND GREY SHALYL
e e o 800 820 SHALE, GRLY AND SANDSTONE, WITH  QUARTZ FRAGMENTS
Lo = %‘;% 820 ~835  SANDSTONE | SILTY SANDSTONE AND GREY SHALE
— .= 835-86L  SANDSTONE . FINE GRAIN. SOME OkbY SHALL
900 — 900 ———— 3
P 865 980 SANDSTONE, EINE TO MEDIUM, SOME SHALE
CAKNE T SANUSTUNL, MAIN WA - T
SALINETY 1FSS THAN 1Q GRAINS PER GALLON :
— 980
1000 woo = 930 -1005  SANDSTONE, FINE GRAIN, MANY REDGARNETS.
1025

1075- 100 SANDSTONE, FINE CRAIN, S0ME SHALE.

. =

MO0 — | hoo ) - \‘l‘%\ HOO 110 SANDSTONE, MEDIUM  TQ COURSE AND GREY SHA -

R o5 1o =125 SHALE, CREY, SANDY AND SANDSTOND  MEDIUM  CRAIN

. ( o5 - 155 SANDSTONE | FIN: GRAING ANG GREY  HHALT
155
o H55 - 118y SHALE AND  SANDSTONE | FIND OKAIN AND
' N ng5 SUIGHTLY  SILTY
1200 7 » 1200 N5 -1240  SANDSTUNL | FINE GRAING AND SHALE.
. , ‘ e 1240
BOUNDARY BETWEEN UPPER WALLQOUN = - N D CANDY SHALL SANDSTONE
AND MIDDLF WALLOON CORL MFASURLS . 140 - 1285 gom GARE‘;N )ﬁrtt\vsrbom - -
¢ N o 285 1285 - 1310 SANDYTONE | FIND GRAIN | SHALE AND  CAKBONACEQUS
1300 ‘ ER A S 1310 SHALE . AND SREEN CLAYSTONE
) A ; 1320 1310 ~1320 COAL CARBONAUEOUS SHALE AND SANUDSTONE.
EERR 1340 1320-1340  SANDSTONE  SHALE AND  CARBONACE 0US SHALE
' ‘ SOME GREEN PYRITES NODULES
1340 - 1400 SHALE AND CARBONACLOUS SHALE WITH SOME
‘ SANDSTONE . QCCASIONAL COAL BANDS
1400 — I 1400 | N |
o 1400-1430  SANDSTONL WITH SOME SHALE .
s : 1430
e 14301460 SILTY SANDSTONE AND SHALF
R 1460 ‘
' - ! A0 1500 SANDSTONE AND oMALE | 50ME CARBINACEQUS SHALE

1500 1500 - = 1500
— 1515
— 15151605  SANDSTONE SILTY IN PLACES GREY SHALE AND
CARBONACEQUS SHALE QCCASIONAL COAL BANDS.
1600 1600 . — 1605
\ o 05 1625 SHALE AND UARBOMACEQUS SHALE  SOME SAND
; . ! !
R 0251665 SANDSTONE | MEDIUM GRAIN SOME SHALT
% S 685 .
= ’ eBY -1 N yTONE A SHA TTH COAL
o — 2 100 - o L85 1100 SANDSTONE AND SHALE WITH COAL BAND
- , : 10 1155 SHALE AND CARBONACEQUS SHALL SOME SILTY
<. Il , SANDSTONE . COAL BAND
= —. =
- %g Eaa— et 155-1T6h  SANDSTONE  SUME SHALE
L 5 , | ‘ Ny 810 SHALE AND  SANDSTONE
o > — Baranl
1800 R S 1810
i .
d .
IO 1925 SHALE LICHT Y DARK GHEY SLIGHTLY
CARBONACEOUS  SUME SAND
1900 500 =
) 1925
a L , 19¢5-1955  SANDSTUNE, FINE GRAIN SOME SHALE
' ' o o . 1955- 010 SHALE SOME CARBUNACEQLS SHALE AND (COAL
. SOME SANDSTONE AND GRUUN CLAYSTONF
2000 — o e 2010
2% | SR 5000 20102020 SANDSIONE FINF GRAIN  SOM: SHALY
S . 2000-2095  SHALE WITH COAL AND CAKBUNACEQUS SHALE BANDS.
= SANDSTONE AND SILTY SANDSTONE .
L L.
~ Sl
‘LN a——
; ~ ~
T - 2U95-2265  SHALE AND SANDY SHALE WITH CARBONACEQUS SHALE
«-‘E: AND COAL BANDS SOME SANDSTONE.
L
——— BOUNDARY BLIWELEN LOWER WALLOON I NJ_I a6h
COAL MEASUREL  ANT BUNDAMBA =i C265-2295  SANDSTONE, FINE AND LLRY FINE CRAIN. SOME SHALL.
20 SANDSTONE . {JURASSIC = UPPER  TRIASSIC) R —— 2295
2300 300 ‘LL‘I
Coo 20950355 SANDSTONG FINE TO MEDIUM GRAIN SOME SHALE.
ety
2355 , ; , e
T~ 2355 238 SHALE CARBONACEQUS SHALE AND LOAL WITH
.,‘_;;._;_F’LN 285 SANDSTONE  BANDS.
2400 — 2400 — : g ‘
. SR 2385-2410  SANDSTONE, FINE URAIN WITH CUARST GRAIN BAND
T AT 2425 SOME SHALE
3 24700 2410-2490  SHALE, ARBONACEOUS SHALE AND COAL. S0ME SANDSTONE,
2490 VERY FINE GRAIN.
2500 00 :
AR 4900555 SHALE WITH SOME LARBONACEOUS SHALE AND COAL
_ f—_l| SANDSTONE, FINE GRAIN W!TH COARSE GRAINED BAND
L 2555
2600 — L %00 AT [r[
g e 25552705  SANDSTONE | FINE 7O MEDIUM. SOME SHALE AND
= — CARBONACELOUS SHAL T
2100 — S 2100 i 1 105 - _ .
< o] <05 -2125  SANDSTONE VERY FINE GRAIN.
5 T
g T 21dh
- 2 :'E—“'_ 2125-2190  SMALL SOME CARBUNACFOUS SHALE AND COAL
: = | SOME  SANDSTONE
. CTTTT e— —
e I _ GO e [
2800 4 2800 S
- g( - 2190-2905  SANDSTONE, FINE GRAIN SHALE, SOME CARBONACEQUS SHALE.
2900 | 2900 H= T L o905
' CI:L;‘JN 2905-095%  SANDSTONE, VERY FINE GRAIN SOME SHALE .
2955 , . . e et
2955 -2980 SHALE, SOME CARBONACEOUS SHALL AND COAL
, S 2980 SUME SANDS TONF
3000 3000 - ° oo - ¢980-3016  SANDSTONE WATH SHALE CONGLOMERATE.
3016 3016-3040  SHALE, CARBONACEOUS SHALE. SOME PIPE (LAY
3040 SOME ‘FINE SANDSTONE
\ 3040-3075  SANDSTONE, FINE GRAIN WITH SHALE, CARBEUNACEOUS
< 4 SHALE AND PIPE CLAY. SOME COAL.
015 3075-3100 SHALE, CARBONACEOUS SHALE AND PIPE CLAY. WIIH
3100 ~—  BOUNDARY BETWELN BUNUAMBA I oswo b 300 o UMETINE GRAIN SANDSTONC - \ ,_
SAND-TONT AND MOOLAYEMBER SHALE 2o s g 300- 3120 SANDSTONE, FINE GRAIN WITH ANGULAR SHALE CONGLOMLRATE
. " 1 oy SETREIEEINNEIE- 5 B 03142 SANDSTONE | FINE GRAIN. OCCASIONAL BIDS OF SANDSTONY
(UPPER  TRIASS! MIDDEE - TRIASSIC) e o ey AND SHALE CONGLOMERATE, o
e L e 342 3161 SHALE WITH SANDSTONE BAND.
: ' o 36k 3130 SANDSTONE WITH SOME SHALE.
"“EJ R — 1)
3200 3000+ ¢ ‘ ‘ .
f 3180-3240  SHALE AND SANDY SHALE . SOME SANDSTONE
S 3240
R 3240-3291  SANDSTONE AND SHALE
3300 — = 3300 4+ 3?97
b S Z291-3410  ALTERNATING THIN BANDS OF SANDSTONE AND LEACHED
o ] SHALE, CARBONACEOUS AND MICACEQUS WITH RUSI
S i - COLOURED PLANT MATTER. SOME SANDSTONE AND
GAS 2 =% SHALE CONGLOMERATE IN N°8 (ORE .
-~ : =< .
3400 — _ SALT WATER BEDS ST —————— o | ‘
= e e 3410 3410- 3451 SANDSTONE, FINE TO MEDIUM WITH SOME COARSE GRAIN
N 1 Z s LIGHT GREY' WITH SOME THIN SHALE BANDS.
~— GAS | ] _ CAS SHOW 3423'-3438'
2w .. 34?{ 3450-3A%  SHALE AND SANDSTONEL
- AT —T 3476 3476 -3489  SANDSTONE, LIGHT GREY, FINE TO MEDIUM SOME THIN
3500 _ ~——  OIL TRACE w3 00 T 3489 SHALE BANDS AND ONE FOOT OF SHALE ON BOTTOM GAS SHOW
‘ » %g R 3489-354%  SANDSTONE, LIGHT GREY, FINE TO MEDIUM. SLIGHTLY SILTY.
~——  GAS AND OIL =g s SOME THIN SHALE BANDS. QIL SHOW 351T'5" T0 3521'c".
zo DR I g
— ; e = g 3545-354T  SHALE _ .
BOTTCM OIL SAND ) T e 354 a0 35473059 SANDSTONE FINE TO MEDIUM. O SHOW 3549'4" 10 3553'10"
A e 3559-3569  SHALE WITH SILILIFIED SANDSTONE BANDS CONTAINING OIt
1 S=SEEE f GRS
TTOM OF THE HOLE 500 ! 2 35 18- SHALE, BLACK, COMPALT, MICACEQUS.
3600 — OH\NOAS—+~— 9 BOTTOM OF 3600~ v, 3598 3590-3598  SANDSTONE, WHITE, FINE GRAIN WITH SIDERITE NODULES
- 3616 3598-3616  GRANITE
LEGEND
SANDSTONE
L] s WELL LOGGING. ROMA
REMARKS : BORE HOLE DIAMITER : 8% —— =  (OAL BANDS . '
MUD  RESISTIVITY 1-2 OHM METER o v > CARBONACEOUS ASSOCIATED AUSTRALIAN OIL FIELDS N.L. N°2 BORE
D INFILTRAT :
MUD INFILTRATION HIGH CONGLOMERATE SINGLE POINT RESISTANCE AND DITCH SAMPLE LOG

GEOLOGY FROM H J EVANS & J. TONKIN.

DATE © FER. 1953 WillioA U./w.a-fﬂgw
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FEET

1390 ‘ - P P SANDSTONE
300 - 33¢0 2 SHALE
B ] 3' SANDSTONE
3' SHALF
1 | 6" SANDSTONE, SILTY.
1310 2 SHAIF AND SANDSTONE :
8 1 S T o |
7] SHALE ‘
3350 R
} 6" SANDSTONE THIN SHALL BANDS:
. | 3360 47 '
~ | 23" ALTERNATING SANDSTONE AND SHALE
' %
i | 3380 2 SHALE
8' SANDSTONE AND SHALE
] | 2'3" SANDSTONE  VERY HARD
13" SANDSTONE  AND SHALE
LT 89 SANDSTONE
3100 4 SELF POTENTIAL SINGLE PQINT TENTATIVE INTERPRETATION 3400 —fr i
LOG RESISTANCE 106G =—===3 ¢ SHALE
: 2 AUTERNATING SANDSTONE AND GHALE
| ; £G" SHALE ,
k 5 SANDSTONE  WITH SHALE BANDS A
i ) j
I S h E
- | 3420 4000 !
| 32" SANDSTONE  WITH GAS
B ~—— SANDBSTONE AND GAS 34,0 q ‘
" SHALE A
3450 b 6" SANDSTONE AND SHALE VERY MARD OCCASIONAL PEBBLES
SHALE
i 3460 SANDSTONE AND SHALE
! T g
T ; . 1
Ah’ WATER —T-T-1 15" MAINLY SHALE j
_ ~—— SAL o ‘
. 34 ;-"-'_-v'.—'%‘-", , !
{ 80 Ce2n RYOFINE GRAINED SANDSTONE, GAS!
~—— SALT WATER |
] —«—— GAS! AND Ol ==="x7 |' SHALE |
TR%CE S !
| 3500 ~f - . - |
200 .01 29 SANDSTONE, UPPER HALF SHO\IN\NG Ol TRACE
i 3 o
~—— SALJ WATER SR |
— 4ANDSTONE AND 3520 4 S GO AT WELL CEMENTED SANDSTONE BHOWING GAS AND OIL
— " da5 AND OIL R
(VERY TIGHT SANDSTONE) |
~—— SAL] WATER ;
B SANDSTONE |
~ 3540 - .
SHALY
3350 < MAR Ol SAND " SANUSTONE WITH UPPER 46" SATURATED WITH OIL,
SOME Ol SHOWING IN LOWER 46"
5_ 1500 ' HARD SANDSTONE WITH SHALE [BEDS
— 4+ ALTERNATING SANDSTONE AND [SHALE, SMALL SHOWS
| APPROX. & | OF OIL AND SANDSTONE BANDS|
B “-\A‘\/‘—H OHMS | S0 7] 8 COMRSE SANDSTONE WITH PEBBLES AND OCCASIONAL
| ' ' SILTY BANDS
| N | |
3/ 4 4 ;,
T-7 =7] 136" COMPACT BLACK SHALE, VERY TA MVRIVTN
| T
- 1 - =
% | €%¢ HARD SILICIOUS SANDSTONE WITH SIDERITE -
! oo TS I' GRANITE CONGLOMERATE (METAMORPHOSED)
3600 : 3600 4L L o
+ + .
; + o+ 4+ GRANITE ;
_ o |

WELL LOGGING, ROMA.
ASSOCIATED AUSTRALIAN OIL FIELDS N.L. N°2 BORE
GEOLOGIC, SELF POTENTIAL AND SINGLE POINT
RESISTANCE LOGS OF LOWER PART OF BORE

7 : ,r
\Wllio A WW%_GEODHYSICIST ;

begohysical Secton, Bureaw of Miners/ Fesaurces, beology + eoprysis. G38-54
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