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1. TUTRODUCT IO

Tovards the end of 1950, the deen bore which the Shell
(Queensland) Development Compony was drilling to test Tor oil
on the Morella structure, 35 miles south of Rolleston (see inset
map on accompanying nlate), entered andesite at approximately
4000 %, After boring about 200 ft into the andesite, the Company
decided to abandon the hole. A new site for a test bore was selected
on the Comet anticlinal structure, 60 miles north of Rolleston,
Before procceding with this nev test, cvidence was needed to ensure
that neither a shallow basement nor volcanic rocks existed under
this structure., The Bureau was thesrefore asked to shoot a rcfraction
traverse cover the anticline, in order to determinec if basement rocks
were likely to be present at a shellew deopth., As a result the
Bureau sent a scismic party to tre area durins January 1951,

The party consisted of three geophysicists -- Mr E.R. Smith,
party leader, lr J.K. Quilty, and lr J. Van der Linden, also a shooter,
Mr E. Correll; =and a student, . R. Pratien. INr K.R. Vale, a senior
geophysicist of the Burceauv, supervised the cormencenicnt of the work,
The Compainy attached a geophysicist, lir Van der ¥eulcn, to the party
as its observer. The worlzs cormenced on February 6th and vas completed
on karch 5th.

Fairly definite evidence was obtained of basement velocitics
occurring 2t a depth of less than 3000 ft, and after discussions
botween the Company's Chief Geolo~ist,; Dr Schurmann, ir Van der Xeulen,
and officers of the Burcau, a decision was made not te proceed with the
drilling of the Comet structure., The results have now beon investigated
in deoteil and arc presentced in this report.

2. GEQLOGY OF AREA

The problem was discussed at length with Dr ¥.I'. Schnecberger,
Supervising Geologist of the Bureau und formerly employed by Shell
(Queensland) Develovrent Company, who hag a detailed movledge of the
zeology of the arca, Tho following description is bascd on this
discussion and on notes preparcd by Dr Sclhnecebergor and also on a
report by Dr Frank Recves (1947).

The area to be described is gonerally roforred to as the
Sprinssure~Camarvon cree >f Central Queonsland, A locality map
appears on the acceompanying plate. The Permian syston here is between
5000 and 7000 £t thick aad overlics both pre-Palacozoic and Palacozoic
formations. Permian rocks crop cut about 45 miles south of Rolleston
and consist cuiefly of sandy shale and sandstonc, including a coal-
bearing serics., ilarince stames cccur in the lover part of the scetion.
The Poraian has becnn subdivided inte the Upper, Middle, and Lower
Bowen sorics and these again into scversl stagcs. The Upper Beoven
series probably corresnonds to the Dandamma stage .carked on thce
Company's geulogical map of tho Couet znticlinc, and its thiclmoeos
rangyes from 1300 £% to 3200 ft. Thc ¥Middle Bowen scries ccerresponds
to the Catherince stage and is approximetely 120G £t thieck, The Lower
Boven is divided into threc stagess The Ingelara stoge (600 f£1),
the Serocold sandstone (1700 ft%, end the Dilly stage (300 ft exposed).,
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To the cast of the Springsure--Carnarvon ersa, near
Cracow, & veolcanic scriess is found interbedded with fossiliferous
Permian lincatones and is kaown as the "Lower Bowen Volcanics!,
However, these were not found anywhere in the Springsuwre-~Carnarvon
area and, according to Dr Schneeberger, are likely to bc confined
to rogions ecast of this area., He considers that the andesite,
entered in the Morella bore znd also in the Arcadie bore 35 miles to
the scuth~east, probably belongs to the iliddle Devonian volcanic series
vhich was found tc the west of tho Springsure-Carnarvon area (The
Dunstable serics in the Coupeny's nomenclature).

To the west and north-west of the Springsure-Carnsrvon arcsa,
cat thicknesses of Uppor Devonian =znd Cearboniferous scdiments occur
Telenon and Ducabrock series in the Company's nomonclaturc), but
hore thin out towards the oast and may not be present at all in this
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To the north-west of the area, there is a major basement
uplift,; near Anakie, 30 miles west of Emcrald, wherce graonite crops
out over a large region.

The Comet anticlinal structure is situated about 100 miles
nerth of tlhe Springsurc-Carmarvon arca. It is 30 miles cast of
Enerald and 9 miles south-east of Comet. The Catherine stage of the
#iddle Bowen series 18 cxposed on the flanks of the struecturc, and
the Ingelara stage <f the Lower Bowen serics is probably exposed nt
the apex. If the thicknesscs of the Peruian stages given by Reeves
for the Springsure-Carnarvon arca apply at Comwet, then the depth tc
the base of the Permian system here would be approximately 3000 f£t.

The possible baseucent typos at Comet are:s

(1) Carbonifercus and Upper or Devonian sedinents
(Ducabrook end Telemon seriss,

(2) Hiddle Devonian volcenics, similar to thc andesite
entered in the HMorella bore.

(3) Granitz as in tho "Anakie Uplift".

3. DETAILS OF REIRACTION TORK

The traverse proposcd by the Compony was a straight line
running nearly east-~west along the main highway from Rockhempton to
Emerald. It was at right 2ngles to the axis of the anticline and
crossed it 7 miles north of its apoex. The Company's geologist, the
late Dr Arthur Wade, csitimatod the dipe on the flanks of the anticline
to be between 5% and 10° and because dips as large as these affect the
accuracy of calculations, the traverse was extendod about 15,000 it
west and 20,000 £t cast of the axis in crder tc got out on the flanks
of the structure, vhere the dips were likely to be less., A bend of
50 28' was medo at the castern cnd to avoid having to cross the railway
line. The necessary surveying was carricd out by -an officer of the
Gueensland ilines Department., There were five shot-points, situated
2t the positions shown on the accompenying plan,  Humber 3 sihot-point
was at the centre of the traverse and was approximately 2000 £t oost
of the sxis, The shot-hcles were drilled by the Compony, using a
Southern Cross percussion rig.,  Number 1,3,4,5 werc drilled to 80 ft,
Ho., 2 only to 54 £4, Tho interval between the gecphone stations was
200 ft. ‘ '



Times to all geophone points were not measured, but
recording was done at sufficient points to allow the construction
of complete time-distance curves from all shot-points over the
entire length of traverse.

Up-hole times were obtained at all shot-holes, and short
weathering spreads, with geoplhiones at 10-ft intervals, were shot at
Shot-points 2,3, and 5. From an analysis of these, a general idea
of the depth of the wecathered layor and tic correction to be made at
each geophone was obtained. Corrections were also made for the
depth of the shot and thc elevations of the shot-points and geophone
stations, using a datum level of 600 ft above sca level.

The times obtained after these corrections had been made
were plotted azainst gcophonc distances and yielded the time-distance

curves shown in thc accompanying plate.

In addition to the tests on the Comct structure, soms tests
were carried out near Anakie on outcropping Permian and Devonian rocks
and on granito.

4. RESULTS

(A) Comet Anticline

The time-distance curves indicate that, apart from the
weathered layocr which has a velocity of 2700 ft/sec, three different
layers are prescent with average velocities of 11,400 ft/sec, 15,200 ft/sec
and 18,000 ft/sec respectively. The intersecting curves from Shot-
points 4 and 3 have been used to calculate the depths of the various
layers under these two shot-points, using the intercept times. The
intersecting curves from Shot-points 1 and 2 and also from 3 and 5
have beon used similarly in calculating depths undcr these points.

The depths obtained verc plotted heneath the time-distance curves and
profilcs of the laycers drawm.

The depths calculated for the lowest layer at Shot-point 3
are not accurate, The record obtaincd for a shot at this shot-point
with geophones placed ncar Shot-point 4, did not have a shot-instant
timec-break on it. The velocity could still be mecasurced and was
16,700 ft/soc. In drawing the time-distance curve to the west of
Shot-point 3, it was assumed that the second velocity (15,000 ft/sec)
oxtends out to whore the highest velocity (16,700 ft/sec) was recorded.
This makes the intercept time for the highest velocity as large as the
data permit and thus the depth calculated is a maximum, Poor records
werc obtained at the extremity of the time-distance curve to the cast
of Shot-point 3, and although velocities were obtained from thom, the
vertical position for the curve was not certain, As in the previous
exanple, a position which gave a maximum depth was chosen.,

The profile of the upper interface is rathcr flat, except
for a rise from R.L. -500 £t at Shot-point 4 to R.L. -200 £t at Shot-
point 1. From this point to the other end of the traverse, there is
a graduel fall to R.L. -350 ft. The lower interface shows much greator
changes in depth and a2 good agroemcnt with the geological structurc.
In the centre of the traverse near the axis of the structure the profil-
is relatively flat, being R.L. -1600 ft at Shot-point 1, somewhat less
than R.L. ~1800 ft at Shot-point 3, and R.L. -1900 ft at Shot-point 2;
the drop to R.L, -2400 ft on the western side at Shot-point 4 sharpens
to R.L. =3000 £t on the castern side at Shot-point 5,



(B) Anakie

The naturc of the layer of rock with a velocity of
15,200 ft/sec is not known. The velocity is at the upper extremity
of the velocity range for dense sediments and at the bottom of the
range Ffor igneous rocks. Donsity tests mede on cores of the Lower 3
Permian scdiments from the Arcadia borc gave densities as high as 2,7 g/cm ’
so it would not be surprising to find that Pormian sedimonts in this area
have very high seismic velocities,

40 miles west of HEmerald and 10 miles west of fnelkie,; there
are outcrops of Pormian and Devonian scdiments and granite., A one-day
trip was made therc to measurc velocities on these outerops in order to
see if any evidence cculd be obtained which would help to detcrmine the
naturc of the 15,200 ft/sec laycr., The velocitics obtained were
15,200 ft/soc on the granite, 106,900 ft/sec on the Devonian, znd two
separate valucs of 6200 ft/sec and 10,000 ft/sec on the Permian,

5 CONCLUSIONS

The highost velocity recorded, 18,000 ft/sec, is almost
certainly too high to be assigned to sedimonts, excopt perhaps massive
limestone, Thore is no evidence that such = limestone exists and it
is concluded therefore that igneous rock is present at a depth of
approximatoly 2200 ft, ncar the axis of the anticline. The identity
of the second layer of veloecity 15,200 ft/soc must remain unlmown,
Althouzh no high velocities wore proved in the sédiments at Anakic,
the possibility still remains that under a large thickness of Pcrmian
sediments; as in the Springsure-Carnarvon arca, the lower stages might
have high velocities, Actually if it is allowed that this layer is
scdimentary,; then the thickness of the scdiments on the Comet anticline,
2200 ft, would be comparable with that cexpected from the thicknesses
of the Permian stages as given by Reeves.
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