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SUMMARY

On 30th March 1960, a seismic velocity survey was made in the
A.A.O. Timbury Hills No. 2 bore, jointly by the Bureau of Mineral Resources
and Associated Australian Oilfields N.L. The bore had been drilled to a
depth of 4400 ft and was surveyed to a depth of 4304 ft below the rotary
table.

There remains a doubt whether the breaks recorded on the well
geephone were, in fact, cable breaks, particularly between 2300 and 3305 ft
below the rotary table. The interpretation has boon made with the
belief that true breaks wore recorded.

Average and interval velocities were computed and are acceptable
geologically. Sandstones, particularly cemented ones, have Renerally
higher velocities than shale. The average velocity of the Mesozoic
sequence is about 9800 ft/sec. A velocity of 17,980 ft/sec was measured
at the bottom of the bore and corresponds to the Timbury Hills Formation
of unknown age. The Moolayember Shale has a low velocity calculated
as 8360 ft/sec.



1.^INTRODUCTION

On 30th March 1960 9 a seismic velocity survey of the A.A.O.
Timbury Hills No. 2 bore near Roma, Queensland, was made as a joint
investigation by the Bureau of Mineral Resources and Associated
Australian Oilfields N.L.

The bore is located about two miles north—east of Roma
(Plate 1) and had been drilled to a depth of 4400 ft. The formations
drilled were mainly sandstone and shale of Mesozoic Age to a depth of
3845 ft, where a much harder and denser formation was encountered.
This formation is called (by A.A.0.)-the Timbury Hills Formation and
marks the base of the Mesozoic sediments at this location in the Great
Artesian Basin. No age has yet been assigned to the Timbury Hills
Formation.^Detailed lithological and electric logs of the bore were
made available by A.A.O. to aid in the interpretation of the velocity
survey. The major changes in lithology and the boundaries of the
stratigraphic units interpreted by S.S. Derrington of A.A.O. (personal
communication) are shown on Plate 3.

2.^FIELD WORK

The following table shows the personnel participating
in the velocity survey, and the equipment used.

Cooperating organisation

Bureau of Mineral Resources

Associated Australian Oilfields

Schlumbergor
(contractor to A.A.0.)

Personnel

E.R. Smith
A. Turpie
(geophysicists)

SS. Derrixwton
(geologist)

Logging operator

Equipment

T.I.C. 3—component
well geophone

Winch and cable with
'5 available con-
ductors

Austral Goo Prospectors Inc.^Seismic observer Century seismic
(contractor to A.A.0.)^ reflection system.

As there were only five available conductors in the cable
used by Schlumberger, the two horizontal components of the T.I.C. well
geophone were connected in parallel to one pair of conductors and the
vertical component was connected to another pair of conductors.

The layout of geophones for recording reflections, and the
positions of the shot holes in relation to the bore, are shown on Plato 2.
Shot—points 1 9 2 9 or 3 were shot for all selected depths of the well
geophone and Shot—points 4 or 5 wore used to check the times at depths
of 1370 9 2300 v and 3305 ft (Plate 2).

The depths of the well geophone at which shots were fired
were selected by A.A.O. after studying the lithological and electric
logs, and wore in general at depths of changes in formation (Plate 3).
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3.^RESULTS 

On Plate 2 results are tabulatedl and syMbols and, expressions
used in the following discussion are illustrated and defined.

Satisfactory first break times (tv) were obtained using
charges of 10 lb with a shot depth of between 70 and 100 ft. The
corrected slant time and the vertical time are shown plotted against
depth on Plate 3.

Photographs of the records used in the computations are shown
on Plates 4, 5, 6, and 7 by courtesy of A.A.O. The following traces on
each record Had the following functions;

Trace 
^

Function

1 to 3
^

Horizontal components of well geophone,
connected in parallel.

4 to 6^Vertical component of well geophonee

7^Time break

8^Up-hole time

9 to 14^Reflection spread (Plate 2 for arrangement
of geophones).

Good first breaks were recorded on the well geophone at
depths of 690 to 1890 ft and 3597 to 4194 ft. On these records the
horizontal and vertical compcnents of the geophone broke simultaneously,
which suggests that the energy reaching the geophone was travelling
obliquely. For this reason, it is considered that the breaks recorded
are true formation breaks and not cable breaks, although their times
are generally close to the theoretical cable break time.

At well geophone depths of 2190, 2590, and 3195 ft there is
some doubt that the vertical component breaks are true formation breaks.
In these three cases the vertical component breaks from 5 to 8 milli-
seconds earlier than the horizontal component and also the times are
again close to the theoretical times for arrival of cable breaks. This
may indicate that energy travelling vertically down the geophone cable
has caused the vertical component to break, but has not disturbed the
horizontal component. However, as far as can be seen on the traces,
the vertical component does not show a second break coincident with the
horizontal component break as one would expect. It is likely that
because the two horizontal components were connected in parallel, their
signals were sometimes out of phase, and consequently the first breaks
were cancelled out. The horizontal component traces may not be a
reliable guide to the first arrival of the energy.

In the absence of shots from a greater distance from the
hole than that used (600 ft), it is not possible to resolve with
certainty the nature of the breaks at the throe depths of 2190, 2590,
and 3195 ft. Charges were reduced to see whether there was any evidence
of secondary breaks, but none was apparent. A decrease in the average
velocity curve, such as occurs between 3195 ft and 3597 ft , ■..setimes-n
indicates that cable breaks are present, but in this case the interval
velocity measured are acceptable geologically (see 'INTERPRETATION').
All calculations have been made from the first arrival at the vertical
component of the well gcophone, and it is considered thnt from the
information available, these give the most probable interpretation.



In column (t ees ) of Table 2, the theoretical times at
which cable breaks (assug a cable velocity of 11 9 500 ft/sec) could
be recorded for each depth af the well geophone are listed. It will
be noticed that the corrected slant times are very close to these
theoretical times.^It seems that in the Roma area, and possibly the
whole of the Great Artesian Basin, at least two different distances
between shothole and bore should be used to check whether cable breaks
are present.

4.^INTERPRETATION

The reduction and interpretation of the data are illustrated
on Plates 2 and 3.

Following the method of interpretation suggested by
Pilcher (1953) the results obtained from one side of the bore only
(shot holes 1, 2, and 3) have been used in the present interpretation.
The results from the other side (shot holes 4 and 5) have been used for
chocking. This interpretation departs from that presented by Walls
and Hightower (1960) in which the results from all shot holes have been
used, and the first-break times averaged where two values, one from
each side of the bore, were obtained.

IL comparison of the interval volocities t shown on Plate 3,
with the lithological log's indicates that sandstone 'facies have in
general a higher velocity than shale. The cementation of the sandstone
raises the velocity considerably. The velocities recorded for the
friable sandstones of the Blythesdale Group range from 8000 to
10,000 ft/sec whereas the velocities of cemented sandstone and sandy
shale in the Walloon Coal Measures and Bundamba Group range from 10,000
to over 13,000 ft/sec. The predominantly shaly member at the top of
the Walloon Coal Measures and the soft Moolayember Shale have velocities
of 8000 to 9000 ft/sec. The low velocity shown for the Meolyember Shale
suggests cable-break misinterpretation, but the description of its
lithology by Derrington (soft mudstone and siltstone) indicates that
the velocity is reasenable. The velocity survey shows that the velocity
of the sandy facies of the base of the Moolayember Shale, which includes
the gas-bearing Hospital Hill Sandstone, is 11,380 ft/sec. The velocity
measured in the Timbury Hills Formation, to which no age has yet been
assigned, is nearly 18,000 ft/sec, and this is compatible with the
description of the lithology.

Reflection times for the tops of the main stratigraphic
units have been calculated from the well geophone times and are shown
on Plate 7.
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5.^CONCLUSIONS 

The following conclusions may be drawn from the results
of the surveys

(a) It has not been possible to resolve with certainty
whether the breaks recorded on the well geophone
and used in the computations are true breaks
(energy transmitted via the rock strata) or cable
breaks (energy transmitted via the geophone cable).
In future well velocity surveys in the Roma area,
two different distances of shot—point from the well
may be helpful in resolving the problem of cable
breaks. The interpretation of the well survey has
been made on the assumption that the well geophone
breaks recorded are true breaks.

(b) The results presented are geologically acceptable
and indicate that velocities are generally higher
in sandstone, particularly cemented sandstone, than
in shale. The average velocity cf the Mesozoic
sequence is 9800 ft/sec. Two characteristic
velocities measured were an unusually low value
of 8360 ft/sec for the Moolayember Shale and a
high value of 17,980 ft/sec for the Timbury Hills
Formation below the Mesozoic.
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