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FOREWORD

Under the Petroleum Search Subsidy Act 1959-1964, agreements relating to
subsidized operations provide that the informsation obtained may be published by the Common-~
wealth Governmeant six months after the completion of field work.

The growth of the exploration effort has greatly increased thz number of sub-
sidized projects and this increase has led to delays in publishing the results of operations,

The detailed results of subsidized operations may be examined at the office of
the Bureau of Mineral Resources in Canberra (after the agreed period), and copies of the
reports may be purchased,

In order to make the main results of operations available early, short summaries
are being prepared for publication. These will b2 groupad by area and date of completion as
far as practicable, Drilling projects and geophysical projects will be grouped separately.
In due course, full reports will be published concerning those operations which have producead
the more important new data,

This Publication contains a summary of data and results of the drilling operation
undertaken at Sahara No. 1 in the Canning Basin, Western Australia, The information has
been abstracted by the Petroleum Exploration Branch of the Bureau of Mineral Resources
from the well completion report furnished by West Australian Petroleum Pty Limited.

J.M, RAYNER
Director
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SAHARA NO, 1

*
SUMMARY OF DATA AND RESULTS

SUMMARY

Sahara No. 1 Well was proposed as a 10,000 -~ foot stratigraphic test to explore
and to evaluate the hydrocarbon potential of Permian and pre-Permian sediments within the
gentle structural depression of the Kidson Basin, south-western Canning Basin, Western
Australia, at a location approximately 300 miles east-south-east of Port Hedland, The well,
located about 178 miles south-east of Samphire MarshNo, 1, was drilled by Drilling Contrac-
tors (Aust.) Pty Ltd for West Australian Petroleum Pty Limited to total depth of 6956 feet.
Drilling commenced on 11th January, 1965 and was suspended on 26th February, 1965. A

full programme of coring and logging was undertaken; no drillstem testing was conducted,
as none was warranted for evaluation,

The well penetrated Recent sands from surface to 40 feet, undifferentiated
Mesozoic sediments to 195 feet, which were followed by a normal Permian (Artinskian and
Sakmarian) sequence, and entered the Devonian at 3035 feet. Drilling operations were suspen-
ded at 6956 feet in an undated evaporitic section encountered at 6670 feet. This interbedded
evaporite-red bed unit exhibited swelling and sloughing properties in reaction with the drilling
mud, and allowed only limited and hazardous penetration during the final three weeks of
operation, These circumstances forced the suspension of Sahara No, 1 short of programmed
depth, with an unknown thickness of sediments remaining unpenetrated.

The Devonian and older sequence found in Sahara No. 1 had not been encountered
elsewhere, and three new formations were established. Absence of microfossils prevents age

assignment for the basal 3256 feet of red beds found below the upper limestons of probable
Middie Devonian age,

Sahara No, 1, although suspended above its programmed depth because of insur-
mountable drilling conditions, has contributed significant stratigraphic information, provided
a comprehensive evaluation of potential hydrocarbon reservoirs which were water-saturated
at this location, and established a geological tie to substantial dapth for the extensive geophysi-
cal surveys which have been conducted within the region,

The stratigraphic drilling operation at Sahara No. 1 was subsidized under the
Petroleum Search Subsidy Act 1959-1964, from surface to total depth.

Abstracted from: Well Completion Report, Sahara No. 1, by A.E. Singleton, West Australian
Petroleum Pty Limited, June, 1965,

*



General Data
Well name and number:
Location:
Name and address of
Tenement Holder:

Details of Petroleum
Tenement:

Total Depth:

Date drilling commenced:

Date drilling completed:
Date rig released:
Elevation (ground):;
Elevation (R.T.):

Status:

Cost:

Drilling Data
Drilling Plant:
Make:
Type:

Hole sizes and depths:

Casing details:

Size (in.):
Weight (Ib. /ft):
Grade:

Setting depth (ft):

WELL HISTORY

Sahara No, 1

Latitude 21204’40"5.
Longitude 123°23'30"E.

West Australian Petroleum Pty Limited,
251 Adelaide Terrace, Perth, Western Australia

Permit to Explore 30H,
Licence to Prospect 117H

6956 feet

11th January, 1965
26th February, 1965
3rd March, 1965
868 feet
884 feet (datum for depths)
Plugged and suspended

£291,280

National
110
17 1/2in. to 558 ft

12 14 in, to 4077 ft
8 34 in, to 6956 ft (T.D.)

13 38 958
54,5 40
H.40 J.55
554 4070



Logging and Testing

Ditch Cuttings:
Interval:

Coring:

Sidewall Cores:

Electric and other logging
{Schlumberger):

Induction-Electrical Log:

Laterolog:

Microlog-Caliper:
Sonic-Gamma Ray Log:
Continuous Dipmeter:

Velocity Survey:

Drilling Rate and Gas
Log:

Formation Testing:

Deviation Survey:

General

Ten feet from 30 to 6950 feet, and five feet when coring.
Thirteen cores were cut using a Reed conventional
core barrel withboth hard formation and soft formation
cutter heads. A total of 133 feet was cored and 94.5
feet (70%) recovered.

No sidewall samples were taken,

552-6814 feet (2 runs)

552-6795 feet (2 runs)
552-6799 feet (2 runs)

552-6797 feet (2 runs)
552~4059 feet (1 run)

No survey was conducted because of hazardous drilling
conditions,

Continuous drilling rate and mud-gas detector logs
were run during drilling,

No drillstem testing was conducted,

Twenty-one readings were taken during drilling begween

30 and 6347 feet. Maximum hole deviation of 13~ was

recorded at 5610 feet, The final reading at 6347
o

feet was 14,

GEOLOGY

Until Sahara No. 1 was drilled, no deep subsurface geological control existed in
the southern Kidson Basin. Shallow seismic shothole penetration, not exceeding 500 feet depth,
provided information of thin Mesozoic overlying Permian Artinskian shales, Estimates of the
remaining Permian to be anticipated were derived from measured sections lying on Precambrian
basement as exposed south of the well in the Lake Dora area marginal to the Kidson Basin.
Pre~Permian sediments were unknown from previous experience in the region, but seismic
interpretation had indicated sedimantary velocities to at least 9500 feet with the deepest
persistent reflector as deep as 12,000 feet,



-

Sahara No. 1 Well demonstrated the presence ofa recognizable Permian sequence
to 3055 feet below which depth Devonian and presumed older Palaeozoics continued to total
depth at 6956 feet. The pre-Permian sediments cannot be dated below the probable Middle
Devonian spore assemblage reported at 3117 to 3129 feet, in a carbonate lithology. The un-
dated sequence below includes sandstones with red-bed characteristics, red claystones, silt-
stones, and shales which becomz interbeddzd with evaporites toward the well’s total depth,

No evidence was encountered in Sahara No. 1 to the depth reached which would
contradict or require revision of the original geophysical interpretation of subsurface struc-
ture, Seismic mapping had shown the well location to be a broad south-plunging nose on the
gently southeast-dipping subsurface near the western end of the regional Kidson Basin,
Dipmeter results, wicre correlations are regarded as good, show dips seldom exceeding one
degree through the Permian - upper pre-Permian to 4028 feet. The final Dipmeter run which
was scheduled for total depth was eliminated by unavailability of the sonde and the extremely
hazardous hole-condition then existing.

Stratigraphy
General:

Sahara No. 1 Well was designed primarily to test the generally unknown strati-
graphy of the western Kidson Basin area. No predictions regarding pre-Permian rocks could
be presented, and no other wells exist in the region to which correlations may be referred,
Drill -cuttings provide the basis for stratigraphic determinations, with electrical log charac-
teristics in support.

Sahara No, 1 spudded in unnamed Recent and Mesozoic sediments, and drilled
through the Permian Noonkanbah Formation, Poole Sandstone, and Grant Formation, bzfore
entering a Devonian and a possibly older sedimentary sequence, not previously encountered.
Three new formsation names, which have since bsen approved by the Western Australian
Sub-committee for Stratigraphic Nomenclature, were proposed for the pre-Permian section.
Full details of these new formations are given in Appendix 1.

The stratigraphic sequence encountered in Sahara No. 1 Well is shown in the
following Table:



Recent
Mesozoic

Permian (Artinskian)
Permian (Artinskian)

Permian (Sakmarian)

Formation

Surface sands
Undifferentiated

Noonkanbah Formation
Poole Sandstone
{Nura Nura Member)
Grant Formation
(Dora Shale Member)
(Cuncudgerie
.Sandstone Member)
(Braeside Tillite
Member)

(?)Lower or early
Middle Devonian

Unknown

Unknown

Detailed:

-UNCONFORMITY

Mellinjerie Limestone

Tandalgoo Red Beds
(Transition Unit ‘A’)
(Red Sandstone Unit ‘B’)
(Shaly Unit ‘C?)

(Red Sandstone Unit ‘D?’)

Carribuddy Formation

(Spotted Shale Unit ‘A’)

Depth
Intervals
(feat)

54-4- 195
2845 940
(1107

261-8 1187
(1187

(2255

931.2 3035

t27:8 3700
(3700
(3935
(4460
(4650

{122- 75665

(5665

(Interbefided Evaporite Unit ‘B’) (6670

{

1

2{ 22

Mesozoic - Undifferentiated: 40 to 195 feet (155 feet)

-5665
~3935)
-4460)
-4650)
-5665)
-6956
T.D.
-6670)
~6956)

Thickness
(feet)

24+
155

745
247

(80)
1868

(1088)

(603)

(197)

645

1965
(235)
(525)
(190)
(1015)
1291+

(1005)
( 286+)

Interbedded, cream to red-brown, medium to coarse-grained, loose, angular,
and kaolinitic sandstone, and red to yellow-brown, sandy, lateritized claystone.

Noonkanbah Formation (Permian : Artinskian): 195 to 940 feet (745 feet)

This unit underlies the Mesozoic unconformably and is composed of siltstone

and sandstone,

] Siltstone, brown, khaki, purplish, iron-stained in upper 55 feet, b=coming light
to medium grey through the next 200 feet, and grading to dark grey and black below 450
feet, All samples are finely to coarsely micaceous, some with fine, black, carbonaceous
specks, slightly sandy and pyritic towards the base. A light grey, hard, calcareous silt-
stone as a minor constituent appears in the interval 400 to 520 feet, and grades locally to

calcareous shale,



Sandstone, brown-grey, very fine to medium-grained, argillaceous, very calcare-
ous, slightly micaceous and glauconitic. This sand appears at 700 feet as a minor
lithology.

The Noonkanbah was cased to 554 feet before the electric logs of Run No. 1 were
obtaincd. No clear discrimination of shaly sands {rom the dominant siltstone lithology
can be made in the E-logged interval 554 to 940 feet. Absence of variation in spontaneous
potential through this zone suggests close similarity of formation water to mud filtrate
salinity; the latter value derived from resistivity measurement is 7500 ppm. NaCl. No
hydrocarbons were detected or interpreted,

Poole Sandstone (Permian : Artinskian): 940 to 1187 feet (247 feet)

Fine, clean, friable, white to grey sandstone with thin interbeds of grey, micace-
ous siltstone and dark, silty shale, The Nura Nura Member, from 1107 to 1187 feet, is a
grey siltstone ‘with fine-grained, silty sandstone intercalations. Core analysis of the
sandstone shows excellent permeability and porosity characteristics. Formation water
is computed to be 2100 ppm. NaCl at 975 feet. The sand is fully water saturated,

Grant Formation (Permian : Sakmarian): 1187 to 3055 feet (1868 fest)

Dora shale Member, 1187 to 2255 feet (1068 feet)

As the upper membYer of the Grant Formation, the Dora Shale Member in Sahara
No. 1 isa silty sandstone-sandy siltstone sequence of light grey, fine to very fine and silty,
clayey, micaceous, slightly pyritic sandstone, and medium todark grey, sandy, calcareous,
pyritic, slightly carbonaceous siltstone with minor, dark, micaceous shale, frequently
silty, Coal was usually present in minor amounts in drill cuttings below 1960 feet, and
continued to the base of the Member. Traces of light coloured limestone with fragments
of crinoid, bryozoan, and echinoid debris occurred between 1640 and 1800 feet.

Cuncudgerie Sandstone Member, 2255 to 2858 fest (603 fect)

This unit differs from the Dora Shale Member in the increase of sandstone grain-
size which ranges from fine to very coarse. From 2500 to 2785 feet, it becomes dominantly
grey to grey-brows, calcareous, sandy siltstone with some grey shale.

Braeside Tillite Member, 2858 to 3055 feet (197 feet)

This unit consists of very fine to very coarse-grained, rounded, poorly sorted,
quartz sand, and pebbles to cobbles of dark grey shale, quartzite, granite, gneiss, crystal-
line limestone, and basic igneous rocks contained in a matrix of grey, sandy, calcareous
siltstone,

Seismic data available before drilling had recorded a refractor of 11,600 ft/sec,
at 2200 feet bzlow surface. This was thought to correspond to the top of the Permian
glacials, The Cuncudgerie Sandstone top of 2255 fect fits this prognosis reasonably well.
In addition, a thin 17,800 ft/sec. refractor at 3000 feet depth was interpreted as the
Permian/pre-Permian unconformity. This estimate has been confirm2d by the drilled
contact recognized at 3055 feet.



The following are new formations; dstails are given in Appendix 1.

Mellinjerie Limestone (? Lower or early Middle Devonian): 3055 to 3700 feet (645 feet)

Pale brown to cream, silty dolomite grading down into micro to cryptocrystalline,
tan to brown, light grey and whitelimestone and dolomitic limestone with argillaceous and
silty zones near the top and bottom; occasionally fossiliferous below 3200 feet, Palynolo-
gical examination of core samples from 3117 to 3129 feet and 3611 to 3621 feet indicated a
probable Middle Devonian age. No hydrocarbons were detected; porosities from vore
analysis were low and permeabilities nil.

Tandalgoo Red Beds (Age unknown): 3700 to 5665 feet (1965 feet)

Four lithologic units are recognized within this formation. Each of the four is
lithologically distinguishable and represents differing sedimantary conditions., However,
all four can be included in the general term '"red beds'", hence the formaztion dessignation,
No hydrocarbons were detected or calculated in the Tandalgoo Red Beds,

Transition Unit ‘A’, 3700 to 3935 feet (235 feet)

This unit marks a transition from the Mellinjerie Limestone to dominantly
calcareous siltstone, msroon, brick red, and chocolate-brown, locally light to medium
grey, and sandy, Shale of the same colours, rarely grey and grey-green, is present in
minor amounts with the siltstone. Very abundant limestone cuttings present throughout
the interval are regarded as transitional thin bads and some caving from the overlying
Mellinjerie Limestone, The sandstone appearingat 3810 feet is light to medium grey, very
fine to medium-grained, subrounded, well sorted; some light brown sandstone occurs
grading to siltstone, The dominance of "'ferric" red sediments is in striking contrast to
the overlying Mellinjerie Limestoae tan carbonates, but the red beds remain calcareous,

Red Sandstone Unit ‘B’, 3935 to 4460 feet (525 feet)

Below 3935 feet, porous sandstone becomasdominant over the chocolate and red-
brown siltstone, From the grey, fine and medium, well-sorted and rounded sandstone of
basal Unit ‘A’ and continuing but b2coming locally coarser and subangular into Unit ‘B’,
the white and light grey sandstone now includes sandstone intervals, as seen in Core No. 7
(4067 to 4077 feet), whichare orange to rust coloured and stained, fine to medium-grained,
rounded, well-sorted and very friable, without observed accessory minerals, Siltstone,
light grey, tan, light brown, micaceous, occurs with the sandstone in minor amounts. Core
analyses of seven samples from Core No. 7 indicate an average porosity of 26 perceat,
with the sandstone too friable to allow the cutting of permeability plugs. Schlumberger
chart calculation for salinity of formation water here gives results of about 7090 ppm.
NaCi equivalent.

At 4400 feet, an influx of very fine to fine, white to brown sandstone, gradational to
tan, brown, and red-brown siltstone, was observed and corresponds to E~log responses
indicating increasing silty/shaly character. The white clayey material present in samples
in minor quantity may be anhydrite, Tan, brown, grey to grey-~green shale and mudstoae
are insignificant.

0



Shaly Unit ‘C’, 4460 to 4650 feet (190 feet)

The Red Sandstone Unit ‘B’ is separated from Red Sandstone Unit ‘D’ by an
argillaceous interval in which three distinct shale beds break the sandstone continuity,
The shales (dominant) are brown, chocolate-brown, maroon, pale grey-green, pink, msuve,
some mottled, interbedded with subordinate, white, maroon, fine, well-sorted, calcareous
sandstone, and red-brown, light grey, argillaceous siltstone, grading to shale and sandstone,
anhydritic(?).

R2d Sandstone Unit ‘D’, 4650 to 5665 feet (1015 feet)

Unit ‘D’ is essentially the sandstone of Unit ‘B’ above. It consists of sandstone,
white to brown, brown-stained, very fine to madium-grained, generally clean, and very
friable, White kaolinitic or anhydritic msterial is present, with interbeds of lithographic
limestone which account for the lower porosity and increased resistivity in the interval
4800 to 5040 feet and probably 5190 to 5250 feet, as contrasted to the remainder of the unit,
Minor intercalations of siltstone and shale, brown to maroon and chocolate, rarely pink
or greenand white, occur throughout. Formation water salinity from electric log calcul-
ations has increased to about 15,000 ppm, NaC1l equivalent, '

Carribuddy Formation (Age unknown): 5665 to 6956 feet (1291 feet+)

The change from the overlying formation is indicated by the gradual influx of
evaporites. Two units are recognized,

Spotted Shale Unit ‘A’, 5535 to 6570 feet (1005 feet)

Spotted Shale Unit ‘A’ of the Carribuddy Formation consists of red-brown, red,
orange-red, shale-mudstone and silty shale, spotted and irregularly mottled grey-green,
grey, and green as chemical changes have locally modified the ferruginous content of
the same rock types., This fine-grained, uniform lithology stands in contrast to the more
coarsely clastic sandstone-siltstone red bed sequence of the overlying Red Sandstone Unit
‘D’ of the Tandalgoo Red Beds. The top of the Spotted Shale Unit ‘A’ at 5665 feet is calcare-
ous, probably including thin, intercalated limeay bzds down fo 5882 feet which is the base of
a recognized thin, buff, argillaceous limestone bad., For the interval below 5832 feet and
continuing to 6270 feet, the recovery of Core No, 11 (6073 to 6082 feet) is bzlieved to be
typical:

Shale, red-brown, spotted throughout, with generally spherical (pin-point to
5/8 in, diameter) spots coloured grey-green, moderately silty, with scattered fine and
very fin2, subround to round, quartz grains, overall slightly calcareous, slightly
micaceous, rare small patches salt and anhydrite,

Below 6270 feet and bscoming dominant to the base of the unit are sandstones,
white, clean, moderately porous, and saturated with hypersaline formation waters calcul-
ated to bz about 100,000 ppm. NaCl equivalent (neglecting the effect of anhydrite-derived
calcium ion in the recently evaporite-contaminated mud present at the time of Run 2
electric logging).
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Interbedded Evaporite Unit ‘B’, 6670 to 6956 feet (286 feet+)

The increasingly saline character of the Spotted Shale Unit A’, as evidenced by
slow increase of drilling mud salinity and occasional observation of anhydrite, was sudden-
ly accelerated by a very rapid drilling rate increase and suiden collapse of drilling mud
properties at 6670 feet. Cuttings showed shale changing to dull tan-brown and grey-green,
with minor red-brown. Anhydrite was present in significant amounts but observed free
halite was rare until the m.d was subsequently treated to a salt-saturated level. Electric
logs were run at 6859 feet and showed the interbedded rather than massive nature of the
evaporites. The core taken at total depth is representative of the last 100 feet of hole.

Core No, 13, 6951 to 6956 feet. Riecovery 5 feet,

Clay, dark reddish-brown, soft, stiffly plastic, sticky, irregularly blotched
with greenish grey-blue colour, massive, except for secondary irregularly concentric
exfoliation "flakes'" as a consequence of hydration. Clay matrix very finely to m=dium
granular with salt and anhydrite, scattered nodules of anhydrite to one inch diameter
surrounded by grey-green-bluish clay halo, scattered to abundant reddl sh halite
crystals and rare crystalline veins up to one inch thick,

Entire msss tightly swelled in core barrel; dug out bottom one foot, pumped out top four
feet as an extruded cylinder of plastic clay which continued to expand in core trays,
Addition of water to clay sample produced rapid swelling, then sloaghing to an in-
coherent mass accompanied by estimated 50 to 100 percent volume increase.

Stritchars

Sahara No, 1 Well was located onavery gentle, south-plunging undulation, within
the north-western ead of the Kidson Basin, as defined by aeromagnetic and gravity surveys,
Schlumberger Dipmater values were obtained only to 4028 feet, and showed no evidence of
structural deformation and no marked change atunconformities, Core observed dips ware few
and inconsistent,

0il and Gas Indications and Potential

No oil and gas indications were recorded. Too little is known of the area to allow
appraisal of the hydrocarbon potential, bat the Mellinjerie Limestone may indicate the pressnce
of prospective Devonian sediments, perhaps of reef biofacies, in adjacent parts of the basin.

Porosity and Permeability of Sediments Penetrated

In Sahara No. 1, Permian sandstones are typically porous and permeable as are
the fine red and white sandstones of the Tandalgoo Red Beds., A general decrease of porosity
with depth is present; the deepest sandstone cored is at 5614 feet where porosity is 14 percent
and permeability exceeds 600 millidarcys.

Aninterval of the Mellinjerie Limestone was cored and seven samples were analys-
ed. These averaged 3.9 parcent porosity, with no measurable air permeability.



Contribution to Geological Concepts resulting from Drilling

Y]

(i)

(iii)

A pre-Permian sedimentary seguence of 3901 feet has been penetrated and des-
cribed from Sahara No. 1. Taree new formations, subdivided in part, were
established. The presence of a substantial thickness of pre-Permian sediments
in a new basin area is confirmed,

The pre~Permian carbonate~red bed~evaporitic succession downward, with associ-
ated porous clastic phases, will require additional explorationto allow appraisal
of probable lateral facies change and stratigraphic variation, all of which may be
prospzactive for hydrocarbons,

Spore and pollen assemblages from Cores Nos 5 and 6 (3117 to 3129 feet and
3611 to 3621 feet), in the Mellinjerie Limestone are tentatively assigned to
Lower or early Middle Devonian. The presence of carbonates of Devonian age
on the southern flank of the Canning Basinis a significant contribution and subse-
quent exploration msay demonstrate reef biofacies with attendant oil poteatial.
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APPENDIX 1

SAHARA NO. 1 WELL

STRATIGRAPHIC NOMENCLATURE

by
*
W. J. KOOP

PERMJAN

The Permian sequence encountered in Sahara No, 1 Well has been correlated with
the sequence in the northern and coastal parts of the Canning Basin, for the sake of a more
simplified, uniform nomenclature. The formation names introduced by Traves et al. (1958)
for the south-west Canning Basin area, adjacentto the Nullagine Shield, have been considered,
and a tentative correlation attempted, Itisproposed that the formation names from Traves et
al., be reduced to member status within the broader existing framework as follows:

Interval in Formation names used . Probable equivalent
Sahara No, 1 in Traves et al,
(feet)
195 - 940 Noonkanbah Formation Not exposed
940 ~ 1187 Poole Sandstone < Triwhite Sandstoae
1107°-1187’ Nura Nura Member Fossiliferous zone at top

of Dora Shale (?)

1187 - 3055 Grant Formation
1187’-2255° Dora Shale Member* * Dora Shale
2225°-2858’ Cuncudgerie Sandstone Cuncudgerie Sandstone
Member**

2858’-3055’ Braeside Tillite Membar** Braeside Tillite

3055 Unconformity at base of Permian
** Proposed change in status from formation to member rank,

The surface section described by Traves et al, (1956) along the southern margin
of the Canning Basin (about 75 miles south of Sahara No, 1) includes a basal tillitic and fluvio~-
glacial unit, Braeside Tillite (or Paterson Formation), overlainby the Cuncudgerie Sandstone,
Dora Shale, and Triwhite Sandstone, in ascendingorder. The latest age dating of this sequence
was on the basis of fossils collected by West Australian Petroleum Pty Limited from the top.
of the Dora Shale, at Scott Bluff on Lake Blanche, This fossil assemblage, consisting of brach-
iopods and pelecypods, was identified by G.A. Thomas and J,M. Dickins as equivalent in age
to the Nura Nura Member of the basal Poole Sandstone (equivalent to the Callytharra Formation).

*  West Australian Petroleum Pty Limited,
12312/66.—2 :
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If this age determination * is accepted, the Triwhite Sandstone, which overlies the fossil zone at
Scott Bluff, correlates with the Poole Sandstone and the Dora Shale is either a Nura Nura
equivalent or older.

A "pre-Nura Nura" sequence of shale-sandstone-~tillite units represented by the
Dora Shale, Cuncudgerie Sandstoane, and Braeside Tillite is therefore indicated by the outcrop
section, In the Sahara No. 1 areathe Noonkanhah Formation is well dated by spore determin-
ations from water well samples, The Poole~Grant subdivision, separated by the Nura Nura
Member, appears fairly well defined from well logs, but the lithology of the Grant Formation
is rather unique with an upper, poorly~defined, thick (1038 feet), silty and shaly unit, a middle
sandy unit (603 feet), and a thin (197 feet), markedly tilliticunit at the base., These subdivisions,
while not clearly defined, suggest a correlation with the Dora Shale, Cuncudgerie Sandstone,
aad Braeside Tillite. It is proposed that these formation names be tentatively applied to this
subsurface sequence, as a working hypothesis, but that their status be reduced from " Form-
ation" to '"Member", The lithologic differences observed in the Grant sequence at Sahara
No., 1 warrant a subdivision as proposed, in'ordasr to emphasize what may be a unique (in the -
Canning Basin) "pre Nura Nura" (Sakmarian-Lower Artinskian) marine shaly sequence roughly
equivalent to the Holmwood Shale and Carrandibby Formation of the Perth and Carnarvon
Basins, For a description of the Permian lithologies the reader is referred to the main text
of this report on Sahara No. 1. Spore assemblages from Cores Nos 1 and 2 are descrlbed by
B.E. Balme in Appendix 2 to the well completion report.

PRE-PERMIAN

New formation names are proposed for the seguence below the basal Permian
unconformity at 3055 feet in Sahara No. 1 Well, This is the only well which has encountered
this sequence to date., A very distinctive carbonate and red bed section was penetrated and a
well defined three~fold subdivision of formations is proposed. Informal subdivisions desig-
nated by letters and a descriptive term are submitted as a further breakdown into minor (?)
lithologic "units" without designating specific member status at the present time,

* Reports by Thomas and Dickins, Appendix C, of unpublished feport for West Australian
Petroleum Pty Limited "Geological Survey of the Kidson Sub-basin, Canning Basin, Western
Australia” oy W.J. Koop and J.W. Burdett, 1964,
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Interval in New Formation Names Unit Thickness

Sahara No. 1 (feet)
(feet)
3055-3700 Mellinjerie Limestone 645
3700~-5665 Tandalgoo Red Beds 1965
3700-3935 Transition Unit ‘A’ 235
3935-4460 Red Sandstone Unit ‘B’ 525
4460-4650 Shaly Unit ‘C’ 190
4650-5665 Red Sandstone Unit ‘D’ 1015
5665~6956 (T.D.) Carribuddy Formation 1291+
5665-6670 Spotted Shale Unit ‘A’ 1005
6670-6956 (T.D.) Interbedded Evaporite 286+
Unit ‘B’

Definitions of New Formation Names

Mellinjerie Limestone

12312/66.—3

Definition:

The name "Mellinjerie Limestone" is proposed for the sequence of limestone and
dolomite, with minor shale interbeds, which occurs in the Sahara No. 1 Well of the
Kidson Basin (Canning Basin), unconformably underlying Permian tillitic sandstone
and resting with apparent gradational conformity on a clastic red bed sequence of
unknown age. The type section of the formation is taken as that occurring in the
Sahara No. 1 Well between 3055 and 3700 feet. The name of the formation is derived
from the Mellinjerie Rock Hole, as shown on government maps, approximately seven
miles north-west of Sahara No. 1.

A general description of the section from 3055 to 3700 feet is as follows:
Braeside Tillite Member, sandstone, tillitic, conglomeratic, overliesunconformably

Mellinjerie Limestone (3055 to 3700 feet):

Limestone, dolomitic, and dolomite, pale brown, very finely crystalline, very

silty, and grading to calcareous siltstone, micaceous, increasingly calcareous down-
ward to, ’
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Limestone, cream to light tan and light brown, microcrystalline to very finely
crystalline and sucrosic, silty, scattered megafossils, some recrystallized calcaren-
ite, rare oolites, rare megafossil fragments;

Shale, thin partings, black, dark grey-green, brittle, pyritic.
Underlain, conformably, with a gradational contact, by Tandalgoo Red Beds.
Stratigraphic Relationships, Distribution, and Thickness:

The Sahara No., 1 Well is to date the only locality at which the Mellinjerie Lime-
stone has been encountered., In this well it occurs immediately underneath Permian
glacial sediments, Seismic reflection data show a very slight angular unconformity
at the base of the Permian with a regional truncation to the north. Seismic refraction
has revealed alensing refractor at this depth, with a velocity of 17,800 feet per second.
This refractor is not continuousinthisareabecause of the interbedded nature and the
limited thickness of the limestone interval between slower velocity sandstone above
and below, The same refractor was encountered about 50 miles to the south-east at
a somewhat greater depth, suggestingthat the carbonate sequence thickens (less trun-
cation) towards the deeper part of the Kidson Basin., The Mellinjerie Limestone
rests with apparent gradational conformity on the Tandalgoo Red Beds. At Sahara
No. 1 the Mellinjerie Limestone is 645 feet thick,

Fossils and Age:

No macrofossils were collected from cores in this unit in Sahara No. 1 and only
rare fossil fragments were seen in well cuttings. Spore determinations from Cores
Nos 5 and 6 by B.E., Balme suggest a Middle Devonian age.

Environment of Deposition:
The Mellinjerie Limestone appears to have been deposited in a shallow marine
environment,

Repository of Cores and Electric Logs:

Two cores (Nos 5 and 6) were cutin the Mellinjerie Limestone in the type section
in Sahara No, 1.

All cores and originals of electrical and radioactive logs from this section are
stored by West Australian Petroleum Pty Limited in Perth, Western Australia, and
portions of the cores and samples, together with copies of the logs are held by the
Bureau of Mineral Resources, Canberra,

Tandalgoo Red Beds

Definition:

The name "Tandalgoo Red Beds" is proposed for the sequence of red and brown
sandstone, and minor brown siltstone-shale and limestone between 3700 and 5665 feet
in the Sahara No.1Well, whichis the type section. This unit appears to be gradation-
al into the overlying Mellinjerie Limestone, and rests with an abrupt but apparently
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conformable contact on the predominantly shale beds of the Carribuddy Formation
(new name). The name of the formation is derived from the Tandalgoo Rock Hole,
which is shown on government planimetric maps about five miles north-north-east
of Sahara No. 1.

A summary description of the section from 3700 to 5665 feet is as follows:
Mellinjerie Limestone overlies

Tandalgoo Red Beds (3700 to 5665 feet):

Transition Unit ‘A’ (3700 to 3935 feet)
3700-3935 feet: Interbedded

Limestone, cream, light brown and grey, very finely crystalline to microcrystalline,
silty in part, rare fossil fragments;

Siltstone, brick red, maroon, chocolate-brown, sandy in part, argillaceous, slightly to
moderately calcareous, grades to very fine sandstone, some medium grey, very
calcareous;

Shale, brick red, maroon to chocolate-brown, grades to siltstone, minor light to
medium grey, slightly calcareous;

Sandstone, white, light brown, chocolate-brown, medium-~grained, friable,
Red Sandstone Unit ‘B’ (3935 to 4460 feet)

3935-4460 feet: Sandstone, orange-red, rust stained, some brown, white and pale
grey-brown, very fine and silty to medium, rarely coarse, subangular and poorly
sorted to rounded and well sorted, locally kaolinitic, some slightly calcareous,

Minor Siltstone, red-brown, chocolate-brown, light grey, tan, trace grading to silty
Shale, chocolate, pink, light green, Traces carbonaceous,

Shaly Unit ‘C’ (4460 to 4650 feet)
4460-4650 feet: Interbedded

Shale, brown, chocolate-brown, slightly mottled light green, pink, grey, slightly sandy
and micaceous; : :

Sandstone, white, light brown, maroon, very fine to fine, seldom medium, rounded,
well sorted, slightly calcareous;

Siltstone, red-brown, light brown, light grey, argillaceous, grading to shale and
sandstone, anhydritic(?).

Red Sandstone Unit ‘D’ (4650 to 5665 feet)

4650-4800 feet: Sandstone, white, orange to brown stained, very fine to fine, friable,
subrounded.

4800-5035 feet: Sandstone, white, light brown to red-brown stained, very fine to
fine and medium, angular to subrounded, well sorted, moderately consolidated, some
secondary silica cement, quartz-overgrowth,

5035-5085 feet: Siltstone, khaki, brick red, chocolate-brown and white, anhydritic(?),
calcareous in part, with rare Limestone, white, light grey, lithographic,
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5085-5185 feet: Sandstone, red-brown, very fine, subangular to angular, subrounded,
friable, porous, slightly silty,

5185-5255 feet: Sandstone and Siltstone, as above, but well cemented.

5255-5665 feet: Sandstone, light brown, white, maroon, very fine to fine and medium,
some silty, well sorted, subangular to angular, very slightly calcareous, Occasional
interbeds, Siltstone, chocolate, maroon, pink, some pale green, sandy, grading to
Claystone,

Overlying, with abrupt contact, the Carribuddy Formation,
Stratigraphic Relationships, Distribution and Thickness:

The Tandalgoo Red Beds in Sahara No, 1 underlie, with apparent gradational
conformity the Mellinjerie Limestone and overlie with abrupt contact the shale beds
of the Carribuddy Formation. The only locality at which this unit has been seen to
date is in Sahara No. 1 from 3700 to 5665 feet. A very uniform series of primary
seismic reflections in this partof the Kidson Basin would suggest that the distribution
of this unit is widespread. The total thickness in this well is 1965 feet.

No regional correlation is possible since no age dating is available for this
sequence, It is possible that this thick red sandstone unit is a marginal continental
facies equivalent of marine Lower Palaeozoic strata to the north (Devonian or older),.
but until data concerning ages are available regional correlations will remain specu~
lative,

Fossils and Age:

No fossils of any kind were found in this unit, The gradational contact with the
overlying Mellinjerie Limestone, which hasbeen tentatively dated as Middle Devonian,
suggests a similar age, or one only slightly older,

Environment of Deposition:

The Tandalgoo Red Beds have all the characteristics (oxidized, cross-bedded,
unconsolidated, variably sorted, quartzose) of a non-marine terrigenous environment
of deposition. Traces of anhydrite were reportedin the Shaly Unit ‘C’, suggesting an
arid environment. The thick crossbedded sequence of sandstone suggests anactively
rising adjacent highland source area.

Repository of Cores and Electric Logs:

Six cores (Nos 7 to 12 inclusive) were cut in the Tandalgoo Red Beds at Sahara
No. 1.

All cores and original electrical logs from the type section in the Sahara No. 1
Well are stored by West Australian Petroleum Pty Limited in Perth, Western
Australia, and representative samples of this material are held by the Bureau of
Mineral Resources, Canberra,

Carribuddy Formation

Definition:

The name "Carribuddy Formation" is proposed for the sequence of shale and
minor sandstone with a basal bedded evaporite unit occurring between 5665 and 6956
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feet (T.D.) in the Sahara No. 1 Well, The formation is overlain with abrupt contact
by the Tandalgoo Red Beds section, The red colours persist across the contact and
there is no indication of a major facies break at this upper contact. The base of the
formation was presumably not seen since the well was suspended still within the lower
evaporitic unit, The name of the formation was derived from the Carribuddy Springs
located about ten miles north-east of Sahara No. 1.

A summary description of the section from 5665 to 6956 feet is as follows:
Tandalgoo Red Beds, brown, red, and white sandstones, overlies

Carribuddy Formation (5665 to 6956 feet):

Spotted Shale Unit ‘A’ (5665 tp 6670 feet)
5665~5900 feet: Interbedded

Shale, red-brown, orange-red, grey-purple, small grey-green spots, soft to firm,
moderately calcareous, very finely micaceous;

Siltstone, red-brown with streaks and patches grey-green, rare anhydrite (?), grades
to Sandstone;

Rare Limestone, buff, light greyish, tan, microcrystalline to sub-earthy, hard, platy,
sandy to soft, argillaceous. -

5900-6180 feet: Shale, red-brown, orange-brown, spotted grey-green,slightly calcare-
ous, moderately silty, scattered sand grains, trace silty anhydrite.

6180-6670 feet: Interbedded

Shale, red-brown, grey-green, silty, scattered very fine sand grains, moderately
calcareous; '

Limestone, grey, tan, buff, subsucrosic, silty to very finely sandy and grading to
calcareous sandstone, hard, some soft, earthy, argillaceous;

Sandstone, white, tan, some red and purplish, mostly fine and medium, some frosted
grains, trace anhydrite,

Scattered halite inclusions in Core No, 12 (6561 to 6572 feet), evaporitic character,
and mud deterioration increasing rapidly from 6630 to 6670 feet.

Interbedded Evaporite Unit ‘B’ (6670 to 6956 feet T.D.)

6670-6956 feet: Top of Unit ‘B’ picked at top of first bedded evaporite, especially
as seen on the Laterolog,

Interval consists of evaporites and claystone closely interbedded.

Claystone, tan-brown, red-brown, patchy light grey-green, bluish~green, anhydritic
nodules and salt veins,

Salt, (halite) clear to reddish, crystalline,

Anhydrite, white, tan, sucrosic, massive tonodular, Towards the base the evaporite-
shale becomes soft and plastic, with "floating" halite cubes in clay: clay hydrates
rapidly (with volume increase to 50 percent).

Formation not bottomed in this well.
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Stratigraphic Relationships, Distribution and Thickness:

The Carribuddy Formation underlies, without apparent unconformity but with a
sharp lithologic break, the Tandalgoo Red Beds, This unit represents a similar, but
shalier, red bed sequence with a lower evaporitic phase, The lithology is character-
istically shale with minor sandstone, and whereas the formation waters in the over-
lying section are fresh in part, the sandstones within the Carribuddy Formation are
salt-water bearing, Continuous reflection seismic data suggest that the evaporitic
sequence is virtually undisturbed and there are no signs of diapiric flow. A widespread
distribution of the Carribuddy Formation within the Kidson Basin is assumed. An
incomplete thickness of 1291 feet of thisunit was drilled in Sahara No, 1, without reach-
ing the base.

Fossils and Age:

No fossils were found in the Carribuddy Formation. This unit appears to be part
of the same red bed-evaporite sequence as the overlying Tandalgoo Red Beds. The
age is therefore Middle Devonian or older. If the upper contact at 5665 feet is a
disconformity this lower, more distinctly evaporitic formation could be as old as
Upper Proterozoic and possibly equivalent to the Bitter Springs evaporites of the

AvsnnAdmesm mmAd Ml mmes TNAmAwmd Tan w2
CRALLIAUTUD QLI \IIMDULL L/TDOL L VADLILD,
Environment of Deposition:

This unit was apparently deposited in a restricted marine or continental evapor-
itic environment (desertbasin?) with restricted conditions increasing downward. Very
fine clastic and clay materials predominate indicating a subdued or mature provenance,
This formation may represent the final marine evaporite phase of an early Palaeozoic
epeiric sea and thus be the initial stage of a complete cycle culminating in the marine
transgression resulting in the Mellinjerie Limestone deposition (i.e. marine evaporites
to non-marine red beds to marine limestone).

Repository of Cores and Electric Logs:

One core (No, 13, 6951 to 6956 feet) was cut in this formation in Sahara No. 1.
The core and alloriginal electrical and radioactivity logs are stored by West Austral-
ian Petroleum Pty Limited in Perth, Western Australia. Portion of this core, together
with ditch samples and prints of the electricallogs are held by the Bureau of Mineral
Resources, Canberra,
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APPENDIX 2

SAHARA NO. 1 WELL

ADDITIONAL DATA FILED IN THE BUREAU OF MINERAL RESOURCES

The following additional data relating to Sahara No.1 Well, have been filed in the
Bureau of Mineral Resources, Canberra, and are available for reference:

(i) Well Completion Report, by A.E. Singleton 16 pp.
Appendix 1: Stratigraphic Nomenclature, by W.J. Koop 7 Pp.
Appendix 2: Palynological Report, by B.E. Balme 4 pp.

Palaeontological Report, by P.J, Jones 2 pp.
Appendix 3: Petrological Report, by J.G. Glover 1p.

Report on Clay, by G.R. Gray 1p.
Appendix 4: Core Analyses and S.G. Data _ 2 pp.
Appendix 5: List of Schlumberger Logs 1p.
Appendix 6: Deviation Surveys 1p.

(ii) Daily drilling reports for period 9th January, 1965 to 3rd March, 1965.
(iii) Schlumberger well logs including the following:

(a) Induction-Electrical Log

Run 1, 552-4070 feet (scale 1", 2", 5" : 100 ft)
Run 2, 4070-6814 feet (scale 1", 2", 5" : 100 ft)

(b) Laterolog

Run 1, 552-4061 feet (scale 21", 5" : 100 ft)
Run 2, 4070-6795 feet (scale 2", 5" & 100 ft)

(c) Microlog~Caliper

Run 1, 552-4065 feet (scale 21, 5" ¢ 100 ft)
Run 2, 4070-6799 feet (scale 2", 5" & 100 ft)

{(d) Sonic-Gamma Ray Log

Run 1, 552-4056 feet (scale 2", 5" : 100 ft)
Run 2, 4070-6797 feet (scale 2'", 5" : 100 ft)

(e) Continuous Dipmeter

Run 1, 552-4059 feet (scale 1", 2", : 100 ft)
Run 1, 552-4059 feet (scale - : 100 ft) (Interp.)

(iv) Drilling Rate and Gas Analysis Log, 850-6956 feet,
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