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SUMMARY

On 12th July 1960, a velocity survey of the A.A.O.
Pickanjinnie No. 1 bore was made by the Bureau of Mineral Resources.
The bore had been drilled to a depth of 5218 ft and was surveyed to
the bottom.

Average velocities measured in the bore were:

The average velocities for the Mesozoic rocks and the Timbury
Hills Formation are similar to those measured in the Timbury Hill No. 2
bore.^However, it seems impossible to correlate individual units
within the Mesozoic sequence according to their velocity.



1. INTRODUCTION

On 12th July 1960, a velocity survey of the Associated
Australian Oilfields Pickanjinnie No. 1 bore was made by a Bureau of
Mineral Resources seismic party.^The bore is about 1 mile south of
Pickanjinnie railway station (Plate 1) 20 miles east of Roma; it had
been drilled to a depth of 5218 ft and was surveyed to the bottom.
The formations drilled were Mesozoic to a depth of 4180 ft, Permian
to 4835 ftp and the equivalent of the Timbury Hills Formation of
unknown age to the bottom of the bore, the depths being measured
from the rotary table.^Associated Australian Oilfields N.L. (A.A.0.)
provided the information on the stratigraphic boundaries, which are
shown on Plate 3. The bore produced petroliferous gas at a rate of
over 5 million cubic feet per day from three horizons near the base
of the Mesozoic and within the Permian strata.

2. FIELD WORK

The Bureau provided the seismic equipment, including the
well geophone, for the velocity survey and Schlumberger (contractor
to A.A.0.) provided the cable truck and winch and the personnel for
operating it.^Mr S.S. Derrington (A.A.O, well geologist) was present
during the survey and advised Bureau personnel of the nature of the
strata of the bore and presented his interpretation of the stratigraphy.
Necessary surveying was done by Mr W.L. Richards of the Department of
the Interior.

Three shot-points were used during the survey; Shot-points
1 and 2, 600 and 1000 ft respectively north of the bore, and Shot-
point 3, 600 ft south of the bore.^The layout of the shot-points
and the positions of geophones used for recording reflections are
shown on Plate 2.

Six conductors were available in the Schlumberger cable.
The function of each trace on the records presented in this report
(Plates 5 to 12) is as follows:
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The depths of the well geophone for which records
taken were chosen at stratigraphic boundaries (Plate 3) and
the depth interval between measurements in the bore was not
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3. RESULTS 

Good-quality first breaks on the well geophone were recorded
using charges of from 10 to 25 lb at shot depths between 60 and 86 ft
(Plates 5 to 12).

The well-geophone times recorded, from Shot-point 1 only,
were used for the computation of velocities; the data recorded.from
Shot-points 2 and 3 were used for confirmation of the results from
Shot-point 1 and to aid the recognition of cable breaks.

The time of a reflection recorded from the first shot in a
hole is used as a reference time, and well-geophone times for subsequent
shots in this hole are corrected to this reference by the variations
in the reflection time. This correction accounts for hole fatigue and
variations in the depth of shot.^The elevation correction is then
constant for all shots from this hole, and is equal to the correction
for the first hole.

The computation of velocities is presented in tabular form
on Plates 2A and 21 The corrected slant times and the vertical
times are plotted against depth of the well geophone on Plate 3.

The velocities of the Mesozoic sediments of the Roma area
are such that the time difference between cable break and true break
is small, and it is sometimes hard to decide Whether the true time has
been picked on the record (Smith and Lodwick, 1962).^Using a three-
component well geophone it might be expected that energy travelling
obliquely from the shot to the well geophone (producing a true break)
would disturb either one or both horizontal components simultaneously
with the vertical component; energy travelling vertically down the
cable (producing a cable break) might disturb only the vertical
component.^This criterion has been used in recognizing cable breaks
and also in comparing the times of arrival of energy from shot holes
at different distances from the bore.^Cable breaks have been plotted
on the time-depth curve (Plate 3) and it has been possible to estimate
a cable velocity from them (11,325 ft/sec).

The corrected slant time-depth curves are shown for the two
different distances of shot holes from the bore on Plate 3.^The
vertical time-depth curve s using the results of Shot-point 1 only, is
also shown ..^Interval and average velocities have been calculated
from these vertical times and are also shown on Plate 3.

4. DISCUSSION

The average velocity of the Mesozoic rocks is 10,050 ft/sec.
This compares closely with the value of 9800 ft/sec measured in the
Timbury Hills No. 2 bore (Smith and Lodwick, 1962).^However, there
appears to be little correlation between the individual interval
velocities measured in the two bores throughout the Mesozoic sequence,
and the respective stratigraphic units.^There is some similarity in
the two interval velocity curves in the basal 1500 ft on the Mesozoic
sequence, but to correlate this section of each bore requires that
the boundaries of the Walloon Coal Measures, Bundamba Group, and
Moolayember Shale be changed relatively by about 700 ft from those
supplied.
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No Permian sediments were encountered above the Timbury Hills
Formation in the Timbury Zills No. 2 bore (Smith and Lodwick, op, cit.),
but about 250 ft of them is thought to be present at Pickanjinnie
(Plate 3).^The interval velocities measured in the formations below
the base of the Mesozoic may be erroneous because the short depth
intervals at which shots were taken,combined with.a high velocity,
make the time differences too small for accurate velocity calculation.
If the velocities are calculated over the full intervals of Permian
strata and Timbury Hills Formation, then the interval velocities are
13000 ft/sec for the Permian sequence and 17,400 ft/sec for the Timbury
Hills Formation.^These are more reasonable values; in particular,
this value for the Timbury Hills Formation compares closely with that
obtained in the Timbury Hills No. 2 bore, namely 17,980 ft/sec.

The reflection time to the top of each stratigraphic division
has been calculated from the formula; reflection time to trace 10
(from Shot—point 1) = 2 x corrected slant time elevation and weather-
ing correction.^Each of these reflection times is shown with its
appropriate stratigraphic division on Plate 12, so that the positions
of the reflections recorded may be ascertained.

5. CONCLUSIONS 

The following conclusions may be drawn from the survey:

(a) It has been possible to distinguish cable breaks from
true breaks, and the velocities calculated are considered
reliable.^There may, however, be some inaccuracy in
the interval velocities of the rocks below the Mesozoic
sequence, owing to the smallness of the time intervals
measured.

(b) The average velocities of each of the main stratigraphic
divisions areg

Mesozoic 10,050 ft/sec

Permian 13,800^"

Timbury Hills Formation 17,400

The values for the Mesozoic sequence and the Timbury Hills
Formation are similar to those measured in the Timbury Hills No. 2
bore.
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