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ABSTRACT.

The preliminary investigation described was made
when the Bureau's seismic party was held up by flooded
rivers, while on its way to Christmas Creek in May, 1954,
Results show that the seismic method is applicable to the
Broome area, and that a sedimentary section of the order
of 12,500 feet exists, They further show that a syncline
and enticline not known from the surface geology may

possibly exist at depth,

(iii)



.

.
1, INTRODUCTION,

The area surveyed i7 a few miles sast of Broome, a
small port in the Kimberley Divisicn of Western Australia
(Plate 1), The area lies within the Camnning Basin, which is
adjacent to the Fitzroy Basin.

0il was first discovered in the Fitzroy Basin in 1919
by Harry Price, a well sinker, and since then the Freney
Kimberley 0Oil Company has drilled about twenty bores in the
search for commercial qguantities, During the past six years
intensive geological and geophysical investigations have been
made in the Fitzroy Basin in connection with the search for oil,
Several private and government geological parties have made
surveys, culminating in the recent geological and geophysical
surveys by the Bureau of Mineral Resources and by the West
Australian Petroleum Pty. Ltd.

The survey described in this report was made in May 1954
and was arranged to occupy the period during which the field
party was delayed by swollen rivers while en route for Christmas
Creek, Part of the ecuipment was stranded at Hall's Creek,
about 500 miles away, but the drilling plant was availeble at
Broome, and it was possible to fly the essential recording
instruments from Hall's Creck, The seismic party comprised
LeW, Williams (party leader), E.R., Smith and E,V, Turner,
geophysicistse

The survey was planned to give information on:-
- (a2) The thickness of the sedimentary section,

(b) Any major unconformities within the sedimentary
section,

(c) The attitude of various straticraphic units within
the section,

(d) Whether the surrounding area warrants intensive
geophysical investigation,

Because of the shortage of eguipment and time, the
survey was confined to the alluvial flats a few miles from
Broome where access was easy anc the water table shallow (see
Plate 1),

2. G30LOGY,

Little is known of the geology around Broome, Mesozoic
rocks crop out nearby, but are generally considered to have
no petroleum prospects, The section below the Mesozoic rocks
is unknown, but it could contain Permian, Carboniferous
Devonian, Ordovician and Cqrbrian rocks, any of which oéuld
contain formations suituble for the generstion and accumulation
of petrolegmg The geology of the adjacent Fitzroy Basin has
been described by Guppy (1953). Cambrian rocks have not been
observed in outcron in that Basing but they are known in the
Ord River Basin (further to the north-esst) and could exist
in the Canning Basin under cover,

The following possible section for the Broome area is
based on the york of Guppy and others,. It has been supplied
by the Geological Section of the Bureau:- ’



Psriod Rock Type : Thickness (feet)
Cretaceous Sands tone 960
Jurassic Shale with limestone beds 800
———————————————————— Unconformity~-—-—~—----—-—~-————-——---—
| Triassic Sandstone and shale - 1,000
Parmian Sandstone 2,500
Shale and shaly sandstone. - 1,300
Sandstone : 1,200
ool Unconformity===——-m—ceeeem———-—
Hard sandstone and shale 3,500
e o e e e Unconformity——————=—- e e e e e i e e
Carboniferous . Shale and limestone 700+
Devonian Limestone 5,000
——————————————————— Unconformity—————mm————— e e e
Ordovician Limestone and shale 340004
Cambyian Pogsible, but not known in outcrop
Basement Probably Proterozoic schists

Ne Be The section {rom Permian downwards is based on outcrops
100 to 240 miles away., Until proved otherwise, any
Permian rocks in the Broome area must, because of
possible Caclies changes from outcrop, be reparded as
likely to contain souice rocks,

. FIELD OPERATIONS.

Field work commenced on 3rd May, 1954 and finished on 28th
May, 1954, Five crosses, designated "A" to "E" were surveyed,
drilled and shot (see Plate 1), Zquipment included a set of 2l-
channel portable reflection instruments made by the Technical
Instrument Co,, UsSehAe, and a mobile Failing "750" drill, As
water tenders were not available it was difficult to transport
sufficient water for the drilling, and the shooting relied to a
large extent on the holes making sufficient water for tamping.
Surveying was carried out by a surveyor from the Department of the
Interior and the drilling was carried out by officers of the Petroleum
Technology Section of the Bureau,

Several reflections were recorded and after making the
necessary corrections for weathering, elevation and spread effects,
the reflections were plotted on two cross-sections for each Cross,
Dips indicated are components of dip along the profile,

L, RESULTS .

(a) Cross "a",

East-west section (Plate 2).

Several poor to fair reflections are shoun between 2,000
and 6,000 feet indicating = component of dio along the traverse of
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about 29 to the cast. Two doubtful reflections of no dip
significance were recorded from approximately 10,000 feet,
indicating the probable existence of reflecting horizons at
that depths

North=south section (Plate 3)e

. A few reflections, mostly of poor cw lity, were recorded
from depths down to 5,500 feet. They indicate a component of
dip thet is approximately zero, ‘

Summary.

There is an apparently conformable section down to 6,000
feet showing east dip of about 2°, The sedimentary section may
extend to at least 10,000 fecte.

(b) Cross "B",

East-west section (Plate L),

Numerous reflections were recorded from depths down to
8,000 feet, and one fair quality reflection was recorded {rom
9,500 feet. The average component of dip along the traverse of
the beds down to 7,000 feet in this section is about +° to the
wests, Below 7,000 feet, the dip information is not very reliable,
but a value for the component of about 3° east is indicated,

North-south section (Plate 5).

Several reflections were recorded from depths down to
7,000 feet, A strong south dip component of about 100 to 12°
is indicated, the dip tending to increase with denths

Summarye.

There is an apparently conformable section down to 7,000
feet, showing south dip of about 11°, The -sedimentary section
may extend to at least 10,000 feet, but insufficient information
is available to give an approximate value of dip below 7,000
feet,

(¢) Cross "C",

Bast-west section (Plate 6),

Numerous reflections were recorded down to 7,000 feet
and indicate a component of dip along the traverse of about 1°
to the east, BSome reflections were also recorded from depths
between 7,000 and 12,500 feet, The information at these depths
%g nottgood, but indicates a possible component of dip of about

easte

North-south section (Plate 7).

Numerous reflections were recorded down to 7,000 feet,
and indicate a component of dip along the traverse of 6° or more
to the south, the dip values tonding to increase with depth and
decreasing to zero to the south, Two poor reflections were
recorded at 8,500 feet and 10,500 feet,

Summary, -

There is an apparently conformable section down to 7,000
feet, dipping at approximately 6° to the south, The sedimentary
section may extend to at least 12,500 feet.



(d) Cross "D",

No clear reflections were recorded on this cross. The
holes fell in during, and immediately alter, drilling and did
not make sufficient water for proper tamping of the explosive
charges, Because of the lack of bentonite, casing and water
tenders, the cross was not tested very thoroughly.

(e) Cross "E".

East-west section (Plate 8, Fig, 1)

A few reflections were recorded from depths down to
54500 feet, Component of dip along the traverse of about 2
to the east is indicated,

North-south section (Flate 8, Fig. 2)

Some poor to fair peflections were recorded from depths
down to 6,000 feet, They indicate a component of dip along the
traverse that is approximately zero,

Summarys

There is a conformable section down to at least 6,000
feet, dipping at about 2° to the east.

5, CONCLUSIONS.

The following conclusions can be drawn from consideration

of the foregoing results:-

(i) The thickness of the sedimentary section appears to be

of the order of 12,500 feete Althourh the seismic results
obviously cannot indicate the probablc age of these

sediments, it seems rcasonable to assume, on the basis
of the geological section on page 2 and the wide distri-
bution of Permian sediments in the Fitzroy and Canning
Basins, that a congiderable thickness of Permian sedi-

ments underlies the Mesozoic rocks which are known at the

surface,

(ii) A major unconformity may exist at about 7,000 feet, but
the geophysical evidence in support of this is not
conclusive,

(iii) The dips shown at the various crosses indicate that the
survey was made on what may be the south-western flank
of a north-west/south-east anticline. The decrease in
dip on the south side of cross "C" indicates that the
axis of a syncline may be near, The near-~horizontal
attitude of the beds at crogs "E" indicates that this
cross may be near the axis of the possible anticlinse,
An attempt has been made to correlate between the
crosses on the basis of the character of the records,
In this method, known as "character correlation", a
reflecting band on one cross is correlated with what is

taken to be the same reflecting band on the other crosses,

‘On this basis a possible sub-surface contour plan has
been drawn (Plate 1), The point recorded as being
furthest down dip (Z-mile south of C5) has been taken
as zero, and the other contours are relative to that
point, '"Character correlation" is subject to grave
errors, and the contour plan should onlr be taken as
indicative of the type of flexure of the sediments which
may be expected and not as a true sub-surface picture,
It is, however, consistent with the dips measured,
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(iv) Althoupgh many assumptions are included in the conclusions
arrived at in (iii) above, it is considered that the
results definitely show that an intensive geophysical
investigation of the ares near Broome is warranted and
that such an investigation might well lead to the
discovery of & concealed anticline, It is unlikely that
such a structure will be very complicated by faulting,
Judging by the cuality of the reflections, and, if the
possible geological section shown on page 2 approaches
a true representation of the gection, it is likely that
the structure will extend through the Permian sections
The structure may extend, with mocdifications, into older
sediments, The general picture is, in fact, most
encouraging,

6, RUCONMMENDAT IONSe

Further investigation of the area should be based on the
following sequence:-

(i) Regional gravity survey, with detailed work extending
from the area of the seismic survey.

(ii) A north-south seismic traverse extending northwards
from cross "B", aimed at establishing a reversal of the
strong dip recorded thcre, and further detail planned
on consideration of (i) above and the scismic results as
they come to hand,

(1ii) Geological and geophysical appralsal of the above results,
to plan further exploration and development,

{s__ REFERINCE,

GUPPY, Ds Je, 1953 = Preliminary report on the geology of the
Pitzroy Basin, Kimberley Division, Western
Australiae Auste Bur, Min, Resour,, Records
1953, Noe 146,
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