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THE CCCURRRBMCE CF OIL IN DDH/API
JOHNNY CREEK ANTICLINE. AMADEUS BASIN, H.T.

INTRODUCTICH
On Anguzt - :Cth, 1963 a hoiz bLeing drilled under contract by
Assceizied Diz lers for the Bureau of Mineral Resources to investizate

tic sediments, intersected o:.‘-beaT‘imT sandstone in

ngust the 13th the Na gﬁ’¢an Petroloun (L-T-) end Exoil

1 dolemite b]9614n5 0il in their ilice Springs Ho. 1 well,
orings. These two occurrences were the first significant

rence of oil

the eastern end of the Johnny Creek Anticlins, 145 miles

£ Alice Springs.

diSCOV@rieu GP 01l in the Awadeus Basin. This report records the occur
in DDH/API, dri
west-south~west

23 Basin is located scuth-west of Alice Springs, in the southern

arn Territory of Australia (fig. 1). The Basin trends wasterly

“lj 500 miles Zong by 150 miles wide. It is bounmded on the north

2x and in the scuih by the igneous and metamorphic complaxes

, and Petermann Ranges. The Basin is fillad almost entd

ic and Palaeozoic sediments with a mexisum thicknes:
northern margin. The rocks of the Basin are a¢

7t for the northern and southern marginal zon
lding and fault

(D (u

Ses

During the pericd 2¢rd Juiy to 28th October, 1962, tha Bureau of iiinera
Re 2en "qﬂwlbd out a programmz of ccre drilling to evaluate knovn occurrs:
of phcsp orite in the Siairway Sandstone of the Ordovician Larapinta Group, in
&

the Amadsus 3asin, H.T. {(Barrie, 564 ).

Four drill holes wers completed: APL, on the easterm end of the Jonnny
Creck Anticlire, 4P2, on the southern odge of the Levi Range, AP3, on the southern
flank of the Jamzs Renge, and AP4 Ln the extreme south—eaGL corner of the Laxe
Amadeus L:25C,002 * h

last three wvera
Ly T. Quinlzn en

All cores are stored in Canbherra at th
ex

: ¢ B.lM.R. Core and Cuttings Leboratory,
Fyshwick, where they arz aveilable for examination

Nx ceaing remains in the ton of each hole, AFl, AP2, and AP2 have screwed
metal caps, and AP4 a wcoden plug. APl was plugged at 650 faet and cemented with
a guarter barrel of 'Fondu' and cne bag of Portland cements.

OCCURREXCE OF OIL

ntaining free oil was intersected between 652'5" and 636'10",
659113" and £61', 2nd 674 and 675'4" in APl, fig- 2. Residual ﬂJQEOLa"LOES were
i fractures through +~ the hottem of the hole at 9i8'. These
rts of the cora fluoresced under ultra violet lngu.

t is wnfortunate that the core was exposed to sunlight for approximately
three hours bvefore being placed under cover, and that the sanple analysed was

exrpozed to the atmosphera for 4 days befers reaching the laboratory for analysis.
Consequentily a certain proportion of the oll fraction evaporated. Baczuse of this

it should be ncted that when the corz was fresh, the smell of 'oil' was very strong
at leaszt 2CG feet from the core iray in open air, and that the surface of the core was
wet with oil to the touch. The sample, immediately before analysis, was not wet to
touch snd regulred breaking to expose a fresh surface before a swmell of oil woulld ¢
detected.

-2
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Appendix I contains a report of an analysis of a sample of the ¢cil-besring
sandstone mace at the Petroleum Technology Laboratory, B.M.R., Canberra.

Trav It is significant that the oil saturation bepin- imzediately
below a thin siit band 2 to € mm thick. DElgewhere in the core it is
find fluorescence concentrated Yelow such bands and becoming progressively
weaker away from the band.

0]

Figure 3 shows the basal candstone unit of the Stairway Sandston
arching over the axis of the Jolnny Creek Anticline. About one mile along
the axis (tc the north-west ) this sandstone is breached by a deep creek ¢
approximately 100 feet of ithe base of the sandstone. As the oil sard i i
the lower S0 feet of the sandstcne; laiteral continuity of the silt band zcross
the anticlinal axis would represent a cap for a reserveoir in the basal sandstc

However, the thinness of ithe band, the unlikely lateral continuity of
such bands, and the ne2d to suppart a pressure column of cver SCO0 feet, detrac:s
from the feasibility of a substantial oil reservoir in the Stairway Sandstcone In
this part of the siructure. In asddition it is difficul® to beliewve that an
unfractured irap could be preserved so close to the surface and above tre watex
table (1CO feet).

The irrsgular or patchy distribution of the oil appears to be a resuit
of silicification. This suggests that although the o0il is trapped In the cors
sample by a thin silit band, cn a larger scale it may be “rapped by the absence

of poroqity/pevﬂe3b1llvy due to silicification.

In either case, the cccurrence c¢f oil in AFl core probably »eoresents =z
small iccal deposit with dimensions cf mere tens of feet.

Sowrce The presenc 0il in fracturss through to the Paccota Sandstone
suggaests a scurce in nta Group rocks. Such poltential scirce rocks z-e
tne Cambrian Limzstor Biiter Springs Limestons. Hydrocartons nave tzen

found in each of these unlts, in Yhe Amadeus Basin. However, the oil may &
migrated laterally from the Hern Valley Siltstone, regerded as one =f the
source rocks and present in close proximity te the oil sands.

The Johnay Creek Aanticline, whose cuimination lies app T2ly
nortih-west of APLl, appearz to have a subsidiary 'closure' on texn
3). This closure is indicated by the shape and topography of csea
basal sardztone unit of the Stuirvway Sandstone. The limd of il
to the souttn-east, and in the nsrth-west the outcrop of the bhasal sands
reflected as a low saddle, even though the drainage of the neadvaters o
Crezk is tc¢ the ncrth-west. The struchurs would require a detailed survey
determine the mmcunt of vertical closure (this work has bsen carrisi ou

by the ienement holder).

The presence of oil in APl, the close proximi%y of this subsidiary structure,
and the excellent cap reock prcperties of the Hern Valley Siltstonu, nighlight she
Pacoota Sandstone as an cil reservoir. It could be tested by a sihellow (say
1,000 feet) hcle cited on the highest point of the outcrop of fhe basal sandsicne
unit of the Stalrway Sandstone.

Core Analysis  Appendix I contains a vepert of an aunalysis of a semg
of the Jil-bzaring zandstone made st the Petroleum Technology Laborazory, 3. I e e
Canberra.

Tores items are worthy of commenit; although nc [irs conclucions are atzempteds

1, The low porosity and permeazbllity. This is due princizzlly to
iiicification of the sandstone as indicated In a fhin secticn

sili
of the 0il sand (morgan, 1564) .
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ne low water content. Comparison with core analyses of .
il sands from many parts of the world shows that the figures
of 7 percent and nil percent water are anomalously low.
Typlually the water content as shown by core analyses ranges
from 20 percent upvards. Caran (1951) states that 'cores
cut with diamond bits, using water-base mud, normally show
total water saturations between 15 and 20 percent of the
pore space when cores are oil productive.' He also states
that 'clean sends with permeabilities above 1,000 milii-
darcys nmay have ﬂonnate~water saturations less than 1%
vercent of the pore space.! The permeability of this sand
i3 oniy 23/27 rillidarcys. The low water content myy de
explatnec by evaporation during the time the core was
ezposed from cutting Lo core laboratory. - However, itv is
unlikely that fthe mechznics of evaporation of connate

water from pore space will allow the level of water content
to become so low in the relatively short time of four days.
Although it cannot be demonstraied whether the figare
obtained is representative of a fresh sample the sugpcsition
that the sand was relatively dry at the time of enplacement
of 0il mus*t be ccrnsidered.

0*‘3

For example: The bazal sandstone may nawe been
exposed some time before derosition of the folilecwing units
of the Stairway Sandstone. At this stege our;_v*a* sili-
ification may have taken place causing porosity/permea-
'li* traps. Oil, already forming in the underlying Horn
alley Siltstone, mcved upwards into the dry basal saxnd
the Stairway Sandstona and was trapped against the
licification barriers.

< ot O
Fhe e

[l e}
p. H,

3. Tae distillation curve indicates the presence of high ard low
fractions of hydreocartons and a relative lack of intermediate
fractions. Typicallv such curves are strzaigat. This lack
cf intermedizte fractiong may indicate the prssence of two
popusetions of oil i.e. cil derived from two differens
sources. The pnossibility that the low fraction is the
oxidation product of the high fraction is considered unlikely
since the sediments are uroxidized. However, aerated ground
waters, for example, may have oxidized the oil without
affecting the sediments.

Possible contaminanies:

the hole was

1. Drill rod grease. An abnermal feature during drilli of
1y 250' onwards.
d
T

irs
the need to appily drill rod grease after sach 1ift from approxice
In the upper part of the hole much of this grease returned with +: rill water and
was floated off in the sumps before recirculation. In the lower of the hole,
during drilling of the Horn Valley Siltstone, the drill water beceame very muddy.

It appears *hat an appreciable gquantaiiy of the grease bocame emulcified or formed

a fine susgpension with the mud and was recirculated ic the boittom discharge bit.
Core from the lower part ¢f the hole contained blebs .of ¢il and ‘skin deep!
fluorescence from contamination in this menner.

e
ge
ar

Howerzr, in the zone of 0il sand 1Y is considered that such contaminaticn
did not occur because:

a) driliing had been in sandstene for 170 end *he drill water
was relatively clean. It is extremely unlikely that zny

grease was recirculated to the cutting fece over this intexval.

b) the cil sand already was sabturated with fluid.



4...

¢) adjacent clean porous. sands (some parts were completely
uncemented) showed no sign of contamination.

d) none of the oil sand compared witk other parts of the
core which were demonstrably contaminated.

2. Kerosene rag. The drilled used pieces of hessian and a kerosene
bucket for cleaning threads and parts cof the core bit. A few instances were noted
where fibres of hessian had been circulated through the cutting face and had become
impaled in fractures. Such fibres and any grease associated with them were quite
distirct from the oil sand and from residual tars found in some fracture. through
to the bottom of the hole.

Note: Since the drillirg was for phosphate and oil contamination could rot
affect a phosphate assay no special precautions were taken against such con-
tamination during the drilling of this first hole of tne programme.

REFLREINCES
BARRIE, J., 1964 =~ Phospnaie drilling, Amadeus ZBasin. Bur.llin.Resour.Aust.
Rec. 1964/195.
CARAY, J.G., 1951 =~ Core analysis in SUBSURFACE GEOLOGIC IETHODS, Cclorado School

of Mines, 295-320.
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APPENDIX I

OIL-SATURATED SORE (STAIRWAY SANDSTONE) FROM B.M.R. DDH/AP1, SCUTH
FLANK OF JOHNNY CREEK ANTICLINE, AMADEUS BASIN,N.T.

by
H.S. Taylor-Rogers

Attached ars tabulated resulis of core analysis carried out
14th to 19th August, on a piece of core taken on 1l0th August, 1963, in this
drill hole. The interval cored was from 652'5" to 660' and the piece tested
was from 655' to 656! section of the core. Four feet of the core were oil-
saturated, the remainder showing o0il staining in and around fractures and small
cavities.

The saturating (residual) fluid was extracted with suitablie solvents
and then subjected to exhaustive fractionation; the resulting cuts or fractions
were further corrected for solvent contamination. The core section from which the
extracsion was made was exposed to atmospheric conditions for several days prisr
to testing. This exposure rasulted in some weathering of the fluid.

The oil sample sc obiained, weighing about 6 grams was found to
be a highly mcbile, black fluid with strong napthenic odour and a density of
0.95 gm/cec. On distilliation the following results were cobiained:

Initiel boiling point (I.B.P.) 70°-75° ¢
Prasticn T.B.P. = 3207 23.5% w/u
Fraction 120°-200° 2.5% w/w
Fragtinn ZCGQ-BOOO less than 2.Ch w/fw
Fracticn 300%-350° 14.0% w/a
Fracsion above 350° 57.0% w/v

A graphic representaticn cf these resulis is attached.

» A notable cracking was okbserved during distillation at temperzturses
above 150" C.

The combined fractions,; beiling between 120O and 3500 were analysad
by liquid/solid chrematography and were found to have the following (approximate)
hydrocarbon~type ratlos:

Saturates/olefins/aromatics = 6/1/14
The residue (2bove 3500 C) contained 7% w/w wash, most of which was

due to gilica. Aluminium and some heavy metals were also detected. Quantitative
determinasions were made cf trhe following elements:

Iren - 0.05% = /v.'
Calcium ) 4

5 9% w /s
Magnesiun ) C.09% w/v
Sulphur - S
Phesphate -~ mnil

Psper chromatograthy of the distillation residue showed the presenc
of resins, polar compounds, wawes and other hydrocarbons. The presence of aschzlienes
could not be sstablished zonclusively.

These preliminary tests were carried out in the Petrcleum Technology
Laboratory by P.G. Duff (core enalysis) and J. Puchel (characterization of oil).
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CORE_ANALYSIS RESULTS

Notes: () Unless otherwise stated, the porosities and permeabil.ties were determined on two smalli plugs (v & H) cut at right angles
from the core or sample. Ruska poresimeter and permeater were uged, with air at 30 pes.i.g. ard dry ritrogen, respectively,

as the saturating and rlowing wedia. b

) Rewidual cil and water saturvations were determined using Sozhlet tyve apparatus. i

(1i3) Acetone test precipitabes and fluorescence of solvent after ertractions are recorded as; nil, trace, fair, strong or very strong. !:

Date: 14th-19th August,ig9so3l.

Bffective ' Absolute Averags Pluid Solvent i
Poreosity Permeability | Density Saturation Acetone after 3
Well or Lore or Depth in in % by in in gms/oc. |in % Pore Test Brtraction Remaxrks b
Area Sample feet - Lithology Vol, Millidarcys Space. '
No. Froms ) ; C T T T Precipd T
K Dry Grain | Watee Oil Colour o ]
Tos i H v H Bui ke itate {Colour Fluour
. = \ T
i cotgn CLIN Y4 iea # . : s
BalleB. (EE'H 655} 654 _.C.:.Lea.n, 9 8 - 21 2.42 [2.65 7 40 g Vexry Red | Strong .
D.D.H./ |+, (4) fine-gr. greend: : ; _ .
660 o A atrongOrange milky
A.P.1 quartz ‘yellow 4
b SEAE O green | blue-
e blocm | white
Johnn,
c_-.-eeky - ~tio (B) ; u N.D. N.D. N.D. | N.D. | N.D. |[N.D.| Nil 39 " N s = e
— _Anticline - :
Amadeus ~ e (c) l n 9 8 127 29 12.45 2.68| N.D. | N.D. | N.D. N.D. N.D.| N.D.
Basin N.T | I P S S
ApPpTrox. | i
Location _ - (D) l n g ' N.D. IP,44 2.58| N.D. |N.D. |N.D, N.D. N.D.| N.D.
24045'S .. — 5 e il - | R | P i R
1 .
;] B . P
" ; : : . 3 6.5 | N.D. N.D. | N.D.| N.D. j* Determined by
1j1°45'E -t M- (E) s 9 8 Bl e s 5433 ;4 B TR ’ " J.Puchel
| | ' |
- } - 1
Additional snformaticr: Brokeu care bright yellow fluorescent throughout . File No.62/399

Solubitiiy in 14% Hydrochloriu acid - nil. File No.62/318
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