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SUMMARY 

In the second half of 1960, the Bureau: of Mineral'" Resources, 
Geology and Geophysics did a seismic survey, lasting fou~ months, in 
the central portion of the Bowen Basin. A single, discontinuous 
seismic traverse was surveyed across the :i3asin in an east: ... v/est direction •. 
The results provided infor~ation on the structure and minimum thic!cnesB 
of sediments in the area. The reflection results are presented in the 
form of corrected, variable~intensi ty record cross-sections. 



1 • INTRODUCTION 

From 30th Juiy to 23rd November 1960, the Bureau of Mineral 
Resources, Geology and Geophysics (BMR) did a reconnaissance seismic 
survey in the central portion of the Bowen Basin. The objectives 
of the survey were to determine the structxme of the Basin and the 
~hickness of sediments by traversing from the western mar~n of the 
ittasin near Anakie to> the eastern margin east of Duaringa {Plates 1 
and 2). This location for an east-west traverse across the Basin 
was chosen beoause of its oentral position in the Basin and because 
of the excellent access provided by the highway from Rockhampton to. 
Emerald. 

In this area the Bowen Basin is about 130 miles wide. It 
was decided that the best w~ of attaining the objectives of the survey 
in the four-month period available was to Survey·a series of reflection 
traverses at intervals acroB.S. t.he- Basin and to ,'do ~efraction work at 
several selected locations. 'The portions oltha traverse on which 
seismic work was done are s~ in Plate 2. 

Prior to the survey described in this Record, ~eismic work 
in the Bowen Basin had been done by the BMR in the Comet area in 1951 
(refraction work only - Smith, 1951) and in the Cooroorah-Mount Stuart 
area in 1959 (Morton & l~ss, 1961) and by Austral Geo Prospectors Pty 
Ltd for Associated Freney Oil Fields N.L. (A.F.O.) in the Banana area 
in 1960. 

Gravity work in the Comet-Rolleston area was done by Oldham 
(1958), and regional gravity work that included the whole of the Emerald­
Duaringa seismic traverse was dcne by Starkey (1959h the results of 
which are shown in Plate 4. A positive Bouguer anomaly (+ 5 milligals) 
was located near Comet, while negative anomalies were obtained west and 

:':::::east of Comet-in-theEmerald region (.- 1 e milligals) and Blackwater­
m.uu reg:l.on,.(.- H~"milligals). 

A preliminary record dealing with the principal results of 
this seismiosurve,y (Rob3rtson, 1961) has already been issued. This 
Record is intended to supersede the for~er, which was written before 
the variable-intensity cross-sections and final refraction interpretations 
were available. 

2. GEOLOGY 

The Bowen Basin is a large depositional area that received 
sediments from the beginning of the Permian period until Triassic times. 
The basal sediments in the Basin unoonformably overlie Carboniferous 
and older volcanics, and other metamorphic and igneous rocks. 

In the north of the Basin, the earliest Permian rocks form a 
thick sequence of volcanics,' mainly flows, interbedded with conglomerate, 
sandstone, and siltstone; they are overlain iocally by the Collinsville 
Coal Measures, and elsewhere by a thick marine sequence, which overl~ps 
the coal meaSures. 'The marine tequence is overlain by thick freshwater 
sediments ~ontQ1ning coal measures in places, of mainly Upper Permian 
age, which overlap the Anakie Metamorphics of, the Anap;.e- $tructural High 
at Blair Athol. Triassic sedimentation inQ;i.~it~ ~'ong1omere,te, 
sandstone, and siltstone. 



2. 

To the south, the Basin plunges under the younger Mesozoic 
strata of the Great Artesian Basin, and at the western junction of the 
two basins a shelf area (Springsure Shelf) of sedimentation extends 
around the southern plunging end of the Anakie Structural High into 
the southern Drummond Basin. 

Derrington and J'organ (1959a) recognise a number of structural 
zones in the area traversed during' the 1960 seismic survey. Near the 
eastern margin of the Basin is the Dawson Tectonio Zone, which is ~ 
believed to be about 40 miles wide and which is marked by steep isoclinal 
folds t minor basic intrusions, quartz veining and mineralisation, and 
low.;.grade metamorphism. Near the centre of the Basin is the Comet 
Ridge, a structural 'high' varying in width from 20 ~o 50 miles. 
Charaoteristic of this 'high' are broad anticlines with gently dipping 
flanks and sigmoidal axes, and sediments indicative of shallow-water 
sedimentation. East of the Comet Ridge is an Intermediate Zone about 
10 miles wide and paral:i.el to the western margin of the Dawson Tectonic 
Zone. The types of sedimentation and folding in this zone are 
intermediate between those of the Comet Ridge and the Dawson Tectonic 
Zone. West of the Comet Ridge is a structural depression that 
Derrington and Morgan called the 'Carnarvon Trough', containing a 
considerable thickness of Permian sediments~ 

The only deep bore near the seismic traverse is A.F.O. No.1 
Bore (Cooroorah) drilled in 1959 about 30 miles north of the traverse. 
A stratigraphic log from this bore is shown in Plate 3. Stratigraphic 
cross-sections compiled for several other parts of the area are also 
shown in Plate 3. In the Springsure region, Carboniferous and Permian 
sediments are found in both continental and marine-paralic facies. 
Sediments of the continental facies, or 'Western Facies', mB3 be expected 
to occur near the western end of the 1960 seismic traverse, adjoining the 
western margin of the Basin formed by the Anakie Structural High. On 
the other hand, sediments a short distance to the east of the Emerald­
Yamala area are likely to resemble those ,of the marine facies, or 
'Eastern' Facies' , known from the Springsure area to the south. The 
stratigraphic column for the Emerald-Yamala area shown in Plate 3 is a 
generalised one compiled from information from six bores south of 
Springsure (Webb, 1956). Also shown in Plate 3 is a stratigraphic 
column 'showing the relationshi~ of rocks known from outcrop in the 
Comet-Mount Stuart-Bluff area tDerrington & MOrgan, 1959b). 

It will be noted that sediments expected to occur in the 
1960 traverse area are principally Permian, overlain in some localities 
by Triassic sediments and lesser thiclmesses of Tertiary sediments, 
laterite, and volcanics. For most of the region, the presence of 
pre-Permian sediments is doubtful. 

3. FIELD WORK 

The BMR Seismic Party No.1 set up camp near Comet township 
on 30th July 1960 and did reflection and refraction work on the 
western portion of the traverse across the Basin from this camp 
until 24th October 1960. The party then moved camp to a site near 
Dingo, and reflection work was done on the eastern portion of the 
traverse until 23rd November 1960, when the party left the area. 
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Despite frequent storms in the latter part of the survey, no working 
time was lost through wet weather. Altogether, 60 miles of 
reflection profiling was completed on a series of traverses spaced at 
intervals across the Basin. 

The survey was conducted by geophysicists C.S. Robertson 
(party leader) and J.S. Davies, assisted by nine staff members of the 
BMR and ten wages employees. Two surveyors were provided by the 
Department of the Interior. The staff members and the main items 
of equipment used are listed in Appendix A. 

For reflection shooting, the normal split-spread method of 
continuous profiling was used. For refraction shooting, the 'depth 
probing' method described by Vale and Smith (1961) was employed. The 
spread dimensions, recording parameters, and many statistics relating 
to the survey are set out in Appendix B. Appendix C gives shot-hole 
drilling statistics. 

4. RESULTS 

Presentation of results 

The resulte of the reflection and refraction work done 

\ 

during the 1960 seismic survey are summ1:'.rised in a diagrammatic 
cross-section along the traverse (Plate 3). On this cross-section, 
reflections that can be correlG~ei from record to record h~ve been 
plotted as continuous li:19s (not migr~t6'::. to their correct positions), 

",but the short dashes represent only the general trend of reflection 
dtps where reflections are not continuvus. Recorded refractors 
~ also shown, and are labelled with their respective velocities. 
It ttQould be noted that for convenience in presentati.on, the vertical 
scale'-:has been exaggerated to 5.28 times the horizontal scale. 

", 
\ 

\. In the absence of any borehole velocity information,it 
has been ~ecessar,y to base the depth scale on t: ~t analyses. As 
the refle~ion qual·oty in general was not good, this velocity data can 
only be :regarded as very approximate. Nevertheless, the t: At 
analyses do !~ndicate that there is a significant difference in the 
average vertical veJ.oci ties on either side of the Comet Ridge. Down 
to depths 6~ about 5000 ft the average vertical velocities calculated 
from these ~alyees are given approximately by the following linear 
functions: 

va "" 9000 + 4300t (east of Comet), 

and va = 8500 + 1800t (west of Comet)~ 

where t is the two-w~r reflection time. 

Below 5000 it the interval velocity is assumed to increase 
progressi'rcJ.y less rapidly ur.til it reaches a constant value of 
21,000 ft/s at a depth of 30,000 ft west of Comet, and ata depth of 
25,000 ft ea.st of Comet. It ·shoul.d be.noted that, apart from a 
8ingJ.e deep refractor recorded :.n T:r.averse A near Blackwater, no 
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velocity information is available from below about 5000 ft. The 
depths of the deeper reflections plotted in Plate 3 may therefore be 
in error by as much as 20 percent. The velocity distribution for 
the Comet Ridge i~ probably different from those for the sedimentar,y 
troughs on either side. In the absence of more reliable information, 
the velocity distribution for the eastern trou.gh was u.sed for Traverse 
B on the Comet Ridge, as velocities on the Ridg~ may be expected to be 
relatively high. 

A t: ~t analysis of reflections on Traverse M near Duaringa 
indicated much lower average vertical velocities for sediments there; 
it is assumed that the average vertical velocity down to 4000 ft is 
given by: 

va = 5000 + 1500t (Duaringa area), 

where t is the two-way reflection time. Beiow 4000 ft an arbitrar,y 
interval-veloci ty curve was adopted, such that a constant verticpl 
velocity of 21 ,ooo,ftis was reached at 24,000 ft. ' 

Below the diagrammatic seismic cross-section in Plate 3, a 
regional Bouguer gravity anomaly curve (Starkey, 1959) has been drawn 
at the same horizontal scale. Below this is geological information 
that has already been discussed and an interpretative Cl.'Oss-section 
illustrating all the information at an approximately r.atura1 scale. 

The reflection results have also been presented in the form 
of corrected variable-intensity record r.ross-sections made by means of 
a Texas Instruments Incorporated Variable Intensity Plotter (Plates 13 
to; 30). In the cases of several traverses where steeply dipping 
events were recorded, tmigrated ' cross-s~ctions are also presented, in 
which the most prominen"i; events_ have been plotted approximately in their 
true positions assuming that the ray paths are segments'of circles • 
The corrected refraction results are shown plotted in Plates 5 to 11, 
which also show on cross-secti.ons the J.ikely ray p~,ths to the v9,riOU3 
refractors that were recol-'ded. 

Discussion of results 

It is convenient to consider the seismic results by starting 
at the western end of the series of traverses and proceeding towards 
the eastern end. 

Hest of Emerald. Traverses E and H (Plate 2) were surveyed, 
partly to locate the western margin of the Bcwen Basin in this area and 
partly to see if there were any indications of unmetamorphosed pre­
Permian sediments resting on the metamorphics of the Anakie Structural 
High. On Traversd H, immediately east of Taroborah, refraction work 
indicated the presence of refractors with velocities of 12,350 ftls and 
18,300 ftls at depths of about 500 and 2400 ft respectively (Pla~e 9), 
while near the western end of Traverse E a refrac"i;or with a velocity 
of 19,400 ftls was recorded about 500 ft f:rom the surface (Plate 8). 
No shallow reflections were recorded on either of these traverses, but 
many deeper reflections were recorded on both of them (Plates 20 & 23). 
These mainly indicated steep but erratic dips and the reilections can 
rarely be correlated over more than two records. On Traverse E, 
reflections were sometimes of fair quality but dips were erratic. On 
Traverse H, dips were erratic down to 3.0 seconds, but were sub­
horizontal bE;llow this. Reflections continued to arrive for as long a.s 
6 seconds. This is in ltarked contrast wit;h results at most localities 
within the Basin, where ref1~cted energy was ~are1y received after 2.5 
seconds, even when heavy charges were used. 
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It is conoluded that Traverse E is close to the margin of 
the Eowen Basin and that it is underlain main~ by strongly folded 
metamorphic and predominantly crystalline rocks, in which seismic 
energy is not attenuated as rapidly as in most of the sediments of 
the Bowen Basin. There is a low-velocity (6500 ft/s) layer about 
50 ft thick at the surface on Traverse E. This may represent a thin 
layer of Permian or even Tertiray sediments, or it may be a deeply 
weathered layer of metamorphic rocks. .The 19,400-ft/s refractor 
evidently represents the top of the metamorphic rocks, i.e. the 
Anakie Metamorphics. This refractor has a very irregular surface and 
may be faulted. 

On Traverse H, it is probable that the 12,350-ft/s refractor 
represents Permian rocl:s and that the 18,300-ft/s refractor represents 
metamorphic rocks. Thus there is an increase of 2000 ft in the 
thickness of unmetamorphosed Permian sediments between Traverses E 
and H. The difference of 1100 ft/s in the velocities measured in the 
metamorphics.maynot be significant, particularly as the measurement on 
Traverse H is not ve~Jaccurate owing to lack of subsurface overlap. 
Any actual difference in velocity may be explained by a variation in 
metamorphic rock type, rather than by the existence of more sediments 
above the metamorphics. In any case, it is certain that there is a 
fairly rapid increase in thickness of non-metamorphic rocks between 
Traverses E and H. It may be concluded, therefore, that the western 
margin of the basin lies close to Traverse E. Although the non­
metamorphic rocks increase in thickness between Traverses E and H, 
the refractors recorded on these traverses show no evidence of easterly 
dip. This might be an indication that the western margin of the Basin 
is determined by faulting rather than by down -warping. 

Traverse D was surveyed for seven miles westwards from 1'.8ar 
Emerald. Basalt occurred near the su:::::face along most of this traverse 
and reflection quality was generally very poor (Plate 19). Only a few 
reflections were recorded on the western half of the traverse. These 
were poor in quality but generally s11ggested an easterly compo:aent of dip 
along the traverse. Reflection quality was a little better near the 
centre of the traverse although still poor. Reflections on this portion 
of the traverse consistently indicated a moderate amount of east dip. 
More reliable reflections were recorded near the eastern end of the 
traverse, particule.lly from shallow depths. These indicated strata 
with more gentle dips to the east. Near the eastern end of the 
traverse some reflections ware recorded up to at least two seconds, 
which is estimated to correspond to a dept.h of roughly 12,000 ft. 
However, there is no definite limit on the records, after which no 
reflections were recorded, so it is difficult to estimate the minimum 
thickness of sediments that may be present. Reflection quality 
generally deteriorated with depth. There is no indication of the 
presence of an unconformity although reflection quality, even near the 
eastern end of the traverse, is scarcely good enough to give a clear 
indication of whether the strata are conformable down to 12,000 ft or 
not. It does seem likely that the strata are more or le88 
conformable down to about 1000 ft at the eastern end of Traverse D. 

Sediments of the Colinlea Formation, of Lower Permian 
age, outcrop on the weste~n end of Traverse D and, according to the 
report by Shell (Queensland) Development Pty Ltd (1952), extend in 
outcrop as far west as T~:dborah. This formation is thought to have 
a maximum thickness of 4500 ft. It is possible that the 18,300-ft/s 
refractor recorded on Trs;:arse H may represent the base of the Colinlea 
Formation. Reflection quality on Traverse D was much too poor to 
give any indication of whether pre-Permian sediments are p:r·zsent or 
not. 
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Two refraotion shots were recorded with the geophones 
near the centre of Traverse D, using shot-geophone di~tances of ~ 
to ~ miles to the west and 7 to 8 miles to the east. The plotted 
results are shown in Plate 7. Apparent velocities of 13,400 ft/s 
and 18,030 ft/s were recorded shooting from the west and east respectively_ 
However, considering the large distance between shot-points, it is not 
certain that the events recorded were from the same refractor. 
Interpretation is impossible without further field work. This refraction 
work was done at the end of the survey and no time was available for 
additional shots. 

Emerald-Yamala area. Between Emerald and Yamala, nine 
miles of reflection traverse were surveyed in two sections with a 
small gap between them (Plate 2). The reflection results axe shown 
in Plate 17. Results were poor to fair on the eastern section of 
the traverse but generally ver.y poor on the western section, where 
there was a layer of about 25 ft of gravel near the surface, which 
prevented drilling below this depth. 

On the eastern portion of the traverse, reflections indicated 
a westerly component of dip. The dip increases from about 2 degrees 
for reflectors about 1700 it deep (0.4 seconds) to about 15 degrees for 
reflectors about 10,000 ft deep (1.7 seconds). The variable-intensity 
cross-section shows no obvious sign of an unconformity, although 
reflection quality is not good enough to establish with certainty that 
no unconformity exists. There is no definite limit to the depth from 
which reflections were recorded a~d it is ver.y difficult to estimate what 
total thickness of sediments might be present 011 this traverse. 
Strong reflections, indicating moderate dips, were recorded beyond 1.8 
seconds reflection time, which probably corresponds to about 10,000 ft 
in depth. It is therefore probable that at least 10,000 ft of 
sediments are present • 

On the western portion of Traverse C, reflections generally 
indicate slight dips towar~the east. Between Shot-points 227 and 106 
the deeper reflections, which are of poor quality, indicate westerly 
dips of about ~1 degrees. There is some suggestion that there m~be 
an unconformity betw-een 7000 and 10,000 ft, but this is by no means 
certain because of the poor reflection quality. Steeply dipping 
events recorded west of Shot-points 106 and 223 may be.d~ffractions 
from faults near these shot-points. 

A short cross-traverse, surveyed at right angles to Traverse 
C',; 2 miles west of Yamala, indicated little OI!' no dip component in the 
cross-traverse direction (Plate 18). 

Two refraction 'depth probes' were made on Traverse C, 
towards the eastern and western ends. The velocities recorded from 
the two 'depth probes' were different although the shot-to-geophone 
distanc~were comparable. The plotted results are shown in Plate 6. 
The interpretation of these refraction probes was made assuming the 
forward and reverse shots recorded the same refractor. On the 
eastern portion of the traverse a refractor with a velocity of 17,100 
ft/s was recorded from a depth of about 3900 ft, while on. the western 
portion of the traverse a refractor with a velocity of 15,750 ft/s 
was recorded from a depth of about 2660 ft. These velocities are 
considered to be too low to represent the metamorphic rocks of the 
Anakie area, which are therefore greater than 4000 ft deep, but, compared 
wi.th velocity measurements elsewhere in the Basin, they could be from 
refractors within the Permian section. 
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The results on Traverse C indicate that a trough of~sediments 
exiote with a poaoible thickness of at least 10,000 ft and that the 
sedimentar,y rocks are thickest near the centre of the traverse. The 
sediments in the Emerald-Yamala area are beliaved to be Permian, probably 
corresponding to the 'Eastern Faoies' sediments of the Springsure region. 

Comet Ridge. The ElR made a refraction survey on the Comet 
Ridge in 1951 (Smith, 1951), the main results of which ~e shown in 
Plate 3. An 18,150-ft/s refractor was recorded from a depth of only 
about 2200 ft. A similar refraotor was rec0rded by the BMR in 1959 
(Morton & Moss, 1961) from about the same depth near Mount Stuart, 
about 30 miles to th'3 north. It is most probable that these refractors 
represent the same horizon. Drilling of A.F.O. No.1 Bore (Cooroorah) 
indicated that this hvrizon is the top of a very hard sandstone. As in 
the trough west of the Comet Ridge, refraotion work east of the Comet 
Ridge indicated that refractors with velocities of about 18,000 ft/s 
are at a muoh greater depth than 2200 ft. Hence this refraction work 
confirms the existence of an uplift in the Comet area. 

During the 1960 seismic survey, reflection work was done ort 
the central part of the 1951 t~averse (Traverse B). As single-hole 
shooting proved ineffective, about three miles of traverse was surveyed 
using nine-hole pattern shots. At times less than 2 seconds (about 
16,000 ft) only a few poor reflections were reoorded, which indioated 
dips var,ying greatly in direotion and amount of dip (Plate 16). 
Reflections later than 2 seconds were common; they mostly indioated 
steep and erratic dips, but refleotions recorded at about 2.2 to 2.4 
seoonds indicated oonsistent westerly dips and could j~ many oases be 
correlated from record to record. 

The relatively shallow depth of the 18,150-ft/s refractor 
on the Comet Ridge, together with the fact that reflection and refraction 
work on ~i ther side inciice.;t;ed d:_j,l;-; <1«-;4 f Lom the Ridge, ~onfirm"\ g02c,i.-:-.e;ico.J 
and gravity evidence that sediments are thinner on the Gomet Ridge. 
However, the actual thickness of sediments in this area is stili open to 
question. In the troughs on either sida of the Ridge, conformable 
reflections wex-a recorded from depths greater than the depth of 
refraotors haviIlg velocities of about 18,000 ft/s. If these refractors 
in the troughs can 1e cor:r:-elated with the 18,150-ft/s refractor on the 
Comet Ridge, then sediments may extend well below 2200 ft in this area. 

The persistent reflections at about 2.3 seconds 011 Traverse B 
indicate that there is a marked discontinuity with a westerly dip 
component at about 17,000 ft, but what this represents is uncertain. 
The variable dips indicated by deeper reflections probably result from 
the fact that the rocks below the 17,000 ft discontinuity are strongly 
folded. 

Traverses F and G were surveyed on the easteril and western­
flanks of the Comet Ridge respectively. Reflection Traverse G was 
surveyed for three miles, centred about three miles west of Comet 
township. It can be seen frem Plate 22 that the results. obtained were 
too poor to provide any reliable information. Reflflction Tx-averse: F : 
was altiO about three miles long, surveyed eastwards from Tolmies. The 
results of this traverse are shown in Plate 21. Reflection quality 
was generally poor but a mlmber of reliable reflections were recorded. 
These tend to suggest easterly cl)mponent of dip. At. least one steeply 
dipping event was recorded nea:r- Ghot-point 307 in the centre of the 
traverse. This may represent a diffraction from a fault .• 
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Blackwater-Bluff area. Traverse A was a continuous 
reflection traverse eleven miles long between Blackwater and Bluff. 
A complete refraction 'depth probe' was made near its western end to 
record all possible refractors. The reflections obtained on this 
traverse were the best for the whole survey and could frequently be 
correlated continuously from record to record for some miles. The 
principal reflection recorded on the eastern portion of the traverse 
was exceptionally strong. 

Plate 13 shows the reflection results from Traverse A in 
correr.ted, variable-intensity fo~. Plate 12 is an overlay for 
Plate 13 summarising the main reflection results. In Plate 14,'· 
the reflection events illustrated in Plate 12 are shown after having 
been 'migrated' or plotted in their correct horizontal and vertical 
positions, assuming that the seismic velocity increases in a linear 
manner with depth and that ray paths from shot to reflector and back 
are consequently arcs of circles. The velocity functions assumei 
for this plotting were: 

:= 

10,000 + 1.0 d (for reflections shallower 
than 12,000 ft) 

10,000 + 0.81 d (for reflections deeper 
than 12,000 ft) 

where Vi is the interval velocity and d is the depth. 

It is seen from Plate 13 that, with the exception of a small 
portion of the traverse near the eastern end, reflections generally 
indicate easterly dip component. The amount of dip component 
eastwards along the traverse varies from about 4 degrees near the 
western end of the traverse to about 28 degrees from some of the deeper 
reflections near Shot-point 82. A short cross-traverse, roughly at 
right angles to Traverse A and about a mile in length, was surveyed 
through Shot-point 23. The results of this sho:r.t trayers~ ~howed 
(Plate 15) the.t the strata in~hi8 aree £.150 e:~hibit a considerable 
snnthq:dy dip com!,onent. T!te true dip is thuR :>:'Oughly in the south­
east direction. The angles of dip perpendicular to the strike of the 
beds will of course be somewhat greater than the apparent dips shown in 
Plate 13. 

Seismic energy was generally recorded until 1.5 to 2 seconds 
after the shot, and reflections were often recorded for as long as the 
energy perSisted. Consequently it is again impossible to place an 
upper limit on the thickness of sediments present. However, it is 
likely from reflection results that the thickness of sediments is at 
least 12,000 ft near the eastern end of thetraverse, and may be much 
greater in the area south-east of Traverse A. It is known from the 
near-surface geology in the vicinity of Bl1l.:1' that the top part of this 
section is Triassic and Permian. 

Five refractors were recorded near t~e western e~d of the 
traverse, including a 11,500-ft/s refractor at about 3900 ft and a 
19,100-ft/s refractor at 1100 ft. The latter velocity is ~xtremely 
high an& suggests that rocks below this refractor are metamorphic or 
igneous. However, all refraction velocities in this area are unusually 
high, and the 19,100-ft/s refrp..ctor might represent the top of pre-Permian 
sediments, since a number of reflections appear to have been recorded from 
below this level. 
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Near the eastern end of Traverse A, a large number of events 
were recorded that apparently indicated westerly component of dip. Some 
of these westerly-dipp~ng events overlap easteriy-dipping events in 
Plate 13. The interpretation of structure in this area is ver,y difficult 
from the results of only one traverse, which was b,y no means at right 
angles to the direction of strike. However, it is clear that the ver,y 
strong easterly-dipping reflection recorded at about 0.6 seconds near 
the eastern end of the traverse is absent in the vicinity of Shot-points 
94 and 95. It is likely that this reflection, and others, is affected 
by a fault or faults. However, nothing definite about the strike of 
the fault can be learned from this single traverse and it is doubtful 
that the fault plane (or its intersection with the vertical plane 
through the traverse) can be recognised on the variable-intensity 
cross-section. 

It is possible that some of the westerly-dipping events are 
diffractions from irregularities such as faults. It is considered more 
likely, however, that these represent 'reflected refractions'. They 
were probably produced when seismic energy was refracted along beds 
~ipping to the south-east, reflected from a fault or other discontinuity 
located south-east of the shot-points, and refracted back up to the 
geophones along similar paths. Without knowing more about the exact 
directions of Sbike and amounts of dip of the strata and faults that 
m~ be present, it is impossible to test this theor,y fully. 

Numerous faults are known from surface and underground 
geological mapping in the Bluff area just east of Traverse A. This 
faulting makes it difficult to correlate the ver,y strong reflection 
recorded on Traverse A across the 1i-mile gap between Traverses A and J 
(east of Bluff). 

Reflection results on Traverse J (Plate 25) were of compa~able 
quality with those of Traverse A. A 'migrated' cross-section (Plate 26) 
has been plotted for Traverse J in the same way as for Traverse A and 
using the same velocity functions. On the western portion of Traverse J, 
reflections indicate an easterly component of dip as on the greater 
part of Traverse A. It is apparent that the Triassic and Permian 
sediments on Traverse A, although somewhat disturbed by faulting in the 
vicinity of Bluff, continue to increase in thickness towards the east 
as far as Shot-point 341 on Traverse J. At this shot-point strong 
reflections indicating an easterly component of dip were recorded up to 
about 2.4 seconds reflection time. This indicates that relatively 
unfolded strata may attain a thickness of abQ1.l.t 20,000 ft in this area. 

Near the eastern end of Traverse J, events with fairly steep 
slope to the west were recorded as on the eastern end of Traverse A. 
It is possible that these events are also 'reflected refractions' 
produced by reflection of refracted seismic energy from a fault or 
series of faults near the eastern end of Traverse J. Hovrever, the 
gravity results (Plates 3 & 4) indicate that, whereas the faulting on 
Traverse A must be on a minor scale, producinf<' little or no gravity 
change, there is a structural feature of major proportions near the 
end of Traverse J, possibly a major fault or fault zone. F~om 
reflection results it is likely that Traverse J is cut by a fault in 
the vicinity of Shot-point 349 but the strike, dip,. and throw of the 
fault are unknown. However, it is unlikely that a normal fault of 
major proportions would occur on the edge of a strongly compressed and 
folded region such as the Dawson Tectonic Zone. It is considered 

... likely, therefore, that any major faults occurring near the eastern end 
of Traverse J are reverse or overthrust faults caused by lateral 
compression. 
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Dawson Tectonic Zone. On Traverse K (near Dingo) and 
Traverse L (near Tr,yphinia), no shallow reflections were recorded but 
many deep reflections were (Plates 21 & 28). The latter mainly 
indicated steep dips in both easterly and westerly directions. The 
reflections could not generally be correlated continuously from record 
to record. They suggested the presence of strongly folded rocks such 
as would be expected in the Dawson Tectonic Zone. After about 3 
seconds many near-horizontal reflections were recorded, especially on 
Traverse L. Reflections similar to these were also recorded after 
about 3 seconds on Traverse H. These evidently come from within a 
basement of igneous rocks or granitised sediments; in the Dawson 
Tectonic Zone this basement is apparently overlain by about 20,000 ft 
of folded rocks. 

Duaringa area. On Traverse M, surveyed south-westerly from 
Duaringa, a number of continuously correlatable reflections from 
relativel? shallow depths were recorded over a distance of 1t miles 
(Plate 29). These indicated a small south-westerly dip component. 
and a minimum thickness of about 3000 ft of undisturbed sediments. 
On the western half of Traverse M few reflections were recorded from 
single shot-holes. However, two nine-hole pattern shots were fired on 
this part of the traverse and they indicated that the reflecting layers 
may persist along the whole of the traverse although they are more 
difficult to record on the south-western half. Two shots a quarter 
of a mile apart were fired about half way between Traverses L and M but 
no shallow reflections were recorded. There were a few ver,y weak 
events, which indicated steep dips, evidently from folded rocks at 
depth. It is believed that the shallow reflections on Traverse M 
come from Tertiar,y sediments. 

Traverse N was surveyed for three miles east from the Dawson 
River. No correlatable reflections were recorded before 1.8 seconds 
reflection time (Plate 30). After 1.8 seconds, which may correspond to 
a depth of the order of 14,000 ft, a number of correlatable reflections 
were recorded. These indicated westerly dip component and probably 
represented reflections from below igneous ro metamorphiC basement 
surface such as were recorded after 3 seconds on Traverse L. 

A refractor with seismic velocity 11,050 ftls was recorded near 
the centre of Traverse N from a depth of about 900 ft below the surface 
(Plate 11). This refractor showed a steep dip component towards the 
west and evidently represents the top of the undifferentiated Lower 
Palaeozoic rocks, which outcrop a little to the east of Traverse N. 

Com arison of seismic and results. A Bouguer anomaly 
contour map prepared from maps by Starkey 1959 is shown in Plate 4. 
In broad outline the regional Bouguer anomaly curve along the seismic 
traverse line (Plate 3) appears to agree with the structure as revealed 
by seismic work and geological mapping assuming that the gravity anomalies 
are due to basement relief. The Comet Ridge is clearly shown as a 
gravity 'high', supporting the view that basement is relatively shallow 
in this area. On either side of the Comet Ridge there are gravity 
'lows' corresponding to portions of the traverse line where seismic 
work indicates the presence of considerable thicknesses of sediments. 
At each end of the traverse there are gravity 'highs' produced by 
older and denser basement rocks near the surface. Across the Dawson 
Tectonic Zone the Bouguer gravity anomaly curve is almost horizontal 
and slightly positive, suggesting that basement rocks are shallower 
than in the Blackwater-Bluff area, which lies west of it. 
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The postulated cross-section at the bottom of Plate 3is 
based on both seismic and gravity results. Basement depth on the 
cross-section is derived from the estimated depth on Traverses H, K, 
and L of the top of the horizontal reflectors that produce refle,ctions 
after 3 seconds. Calculations of depth differences, based o,n the 
Bouguer gravity anomaly curve, have been used to interpolate between 
Traverses H, K, and L; in these calculations it was assumed that the 
anomalies are due to relief a10:ng a boundary with density contrast of 
0.2 g/cm3• 

Structure shown on the cross-section is consistent with the 
seismic results but, because of tIle many gaps between s9ismic traverses 
and the poor results on some traverses, it must be emphasised that the 
cross-section is largely hypothetical. 

5. CONCLUSIONS 

The 1960 seismic survey confirmed the existence of the 
Comet Ridge, sediment-filled troughs on each side of the Comet Ridge, 
and the Dawson Tectonic Zone. It also revealed the presence of a 
small trough or sub-basin of relatively undisturbed sediments near 
Duaringa. A number of possible or probable faults were located and 
a considerable amount of information was obtained on the dip of the 
sediments and on seismic velocities at various depths. 

It was determined that the western margi~ of the Bowen Basin 
is a few miles west of Taro borah and the eastern margin several miles 
east of the Dawson River. Seismic results indicated that the sedimentary 
trough west of the Comet Ridge contains at least 10,000 ft of sediments 
and that the trough east of the Comet Ridge possibly contains as much 
as 20,000 ft of sediments. In both cases the sediments appear to be 
gsntly dovvn-warped with little sign of disturbance except on the eastern 
side of the eastern trough, 'near Bluff, where there is evidence of 
extensive faulting. South-west of Duaringa it was shown that there are 
3000 ft or more of relatively undisturbed sediments, which are probably 
Tertiary. The seismic results gave no indication of the presence of 
significant structural traps that might contain hydrocarbons, but such 
traps would not necessarily have been revealed by a survey of this kind. 

Reflection quality varied greatly wi thin the S1),1'vey area. 
It was best near the deeper portions of the sedimentary troughs and 
very poor near the Basin margins and near the Comet Ridge, where 
thinner sections of Permian sediments were expected. It was in these 
latter areas that it was particularly hoped to obtain information on 
the rocks below the Permian sediments. Unfortunately reflection 
quality was too poor for this, with the exception of some extremely 
deep events. It is not known, therefore, wh2ther there are sediments 
older than, and more or less conformable with, the Permian sediments. 
This question might be resolved by detailed, continuous refraction 
profiling to plot the eastward extension of the refractors recorded on 
Traverses E and H. Deep reflections obtained in the Dawson Tectonic 
Zone indicate that folded rocks there persist to a depth of about 
20,000 ft; just east of Taroborah it was shown that metamorphic rocks, 
which are presumably folded, also persist to a depth of about 20,000 
ft. Below these metamorphic rocks, there is almost certainly an 
igneous basement, which apparently gives rise to consistently horizontal 
reflections. 
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In the sedimenta~J troughs on each side of the Comet Ridge 
no refractor of 18,000 ft/s was recorded within several thousand feet 
of the surface. ' Therefore the very hard sandstone encountered at 
about 1600 ft in the Cooroorah bore either does not extend into the 
troughs owing to a facies change or is much deeper • 
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APPENDIX A 

Staff and equipment 

Staff 

Party leader 

Geophysicist 

Surveyors 

Clerk 

Shooter 

Toolpusher 

Drillers 

Drilling assistants 

Mechanics 

futuipment 

Seismic amplifiers 

Seismic oscillograph 

Magnetic recorder 

Geophones 

Drills 

Water tankers 

Shooting truck 

C.S. Robertson 

J. Davies 

W. Richards, R. Mathevrs or N. Wilson 

W. Rossendell 

G. Abbs or L. Vliegenthart 

E. CherrJ 

J. Halls 

B. Findlay, J. Lambert 

J. Chandler, F. Blackwell 

I. Pirie, H. Robertson 

Tech...'1ical Instruments Co. : r" .. . ~: ('.) 

T • 1. C •. 50-t rac e 

Ele:)tro-Tech DS-7 

T.I.C. 20-cycle and 6-cycle 

1 Failinr, 740, 1 Carey 

2 Int errH.t j:,,: Clilal 700-gallol1, 
1 Bedford 'tOO-gallon 

1 Bedford 700-gallon 
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APPENDIX B 

Table of operations 

Sedimentary basin 

Area 

Camp sites 

Established camp 

Surveying commenced 

Drilling commenced 

Shooting commenced 

Miles surveyed 

Topographic survey control 

Total footage 

Explosi v:~s used 

Datum level for corrections 

Weathering velocities 

Sub-weathering velocities 

Source of velocity distribution 

Reflection shooting d~ta 

Shot-point interval 

Geophone group 

Geophone group interval 

Holes shot 

Milestraversed 

Common shooting depths 

Usual recording filter 

Usual playback filter 

Common charge sizes 

Weathering corrections 

Grading system 

Bowen Basin 

Emerald-Duaringa 

Near Comet and near Dingo 

30/1/60 

1/8/60 

1/8/60 

2/8/60 

95 

Horizontal and vertical control 
from main roads bench marks 

35,536 

8i tons Geophex and 1092 detonators 

500 ft above M.S.L. 

2000 to 3000 ftls 

8000 to 10,500 ftls 

t:.6 t analysis and refraction shooting 

1320 ft 

6 per trace at 22-foot intervals 
(20~cycle geophones) 

110 ft 

250 single and 20 9-hole patterns 

58 

85 to 105 ft 

L2H2 

L2H4 

20 lb 

After Vale (1960) 

Gaby's system (Gaby, 1941) 
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Refraction shooting data 

Geophone group 

Geophone group interval 

Holes shot 

Usual recording filter 

Number of refraction traverses 

Charge sizes 

Maximum shot-to-geophone distance 

Weathering control 

Weathering and elevation 
corrections 

2 6-cycle geophones close together 

220 ft 

39 

LOH4 

7 

20 :to 400 lb 

12 miles 

From reflection results or 
weathering spreads 

After Vale (1960) 



APPENDIX C 

Seismic shot-hole drilling 

Total footage drilled 

Number of holes drilled 

Deepest hole 

Average depth of hole 

35,536 

468 

150 ft 

76 ft 
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