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SillJIlVf.A.RY ----
Towa.:ccis the end of 1960 , the Bureau. of Mine~·Cl.l Re801l..rCG!:; 1 

Geology and Geophysics mad.e a brief seismic Fo1.u:vey in the Winton 
area 01 Qu.eenClJ.anQ. to rr:::sol ve a."'1 appar~nt con i:;radi'Jtion between the 
inter!)retations of gravity arid azrcmagnetic re8ul ts previously 
obtained. in the area. G:cavi ty and aeromagnetic results both 
sugg-=1st.:;d the occurrence of a lE..rge fe:u.l1: or fa.ul t zone about 20 
miles no:::.·th··'.Vest of VTinton, bL'.t the gL'J,ygy and aeromagnetic 
inter:pr,,;-l;ations differed rega~'<ling t.he d~ . .raction of throw of the 
faul t. A l'line-mile seism.ic reflection 'craverse was surveyed 
acro~s the supposed fa'.l.lt. The seismic results indicate the 
pres(~.n.'Je of e, ~a:i..'ge fault or monoclinal fold with dovmth:t'own side 
north-oNes t as s'l.ggested by the gravity values and also a smalle:c 
faul t or monocline about two miles s01Ath-east with dowr.tt.rown side 
south-east. '1'he variations in tHckness of Mesozoic rocks caused 
by tl1esp f~a.tures were insufficient to explai.n the obs~rved Bougue:': 
gravity anol'1aly values, but the seismic results left cpen the 
possibilit;:,' that there may be a considerable thickness of pre-
Mesozoic 8p.dimemts north-west of the main monocline or fault. It 
is postUlated th8.t the steap gL'£;'vi ty g:Y.'Cl.dient :il.'o·;ervea. may be due 
to a la:r.ge fault whose resin lliovement t()ok pla"~I, .in pre-Mesozoic 
times. Ind.:i.catio~s are that t:aere is 5000 tl) 6000 ft of Mesozoic 
sedi~8nte in tha area. 
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1. INTRODUCTION -------

From 28th November to 9th December 1960, the Bureau 
of lili.neral Resources, Geology and ,Geophysics did a brief seismic 
reflection survey about 20 miles north-west of Winton in the Great 
Artesian Basin, Queensl~~d. The object of the survey was to 
resolve an apparent contradiction between interpretations of gravity 
and aeromagnetic results previo1.ully obtained in the area. Gravity 
and aeromagnetic results both suggested the occurrence of a large 
fat..l t or fault zone v;i th .a south-west to north-east strike, but tl:e 
interpretations d.iffered. on the direction of throw. A sej.smic 
reflection traverse about nine miles long was surveyed along t:pe 
Winton-Cloncurry road, which runs in a north-westerly direction, 
so as to cross the supposed fault • 

The seismic traverse was situated on a lease area held 
by Magellan Petroleum Corporation. The aeromagnetic survey was 
made in 1956 by Adastra Hunting Geophysics Pty Ltd for Catawba 
Corporation, the previous holder of the Authority to Proopect. 
The position of the seismic traverse in relation to total magnetic 
intensity contours is shovm in Plate 2. T~e results of a 
gravity sur-ley made in 1959 (l'flagellan, 1961) are shown in Plate 3. 
Prior to the Bureau IS 1960 survey, no seismic work had beer. done in 
the Yfinton area. 

2. GEOLOGY 

In the Hinton area of the Great Artesian Be,sin, a thin 
cover ~f Tertiary sandstone (eroded away in ma~y places) overlies 
blue clay of the Yfinton Formation. The geology sequence at depth 
is : 

Tertiary 

Cretaceous 

Jurassic 

Tri8.ssic 

(Rolling Dmms 
( 
( 
\ 

( 

~ 
( 
( 
( 

Group 

(Blythesdale Group 
( 
( 
( 

Bundamba Group 

Formation 

r:;yrian Formation 

(Y!inton Formation (shale) 
( 
~Tambo Formation (shale) 

(Roma For~ation (shale) 

Crransition Beds 
(huoga Sandstone 

(Fossil (,Tood Beds 
( 
~GUbberamunda Sandstone 

(Boxvale Sandstone 
( 
(Evergreen Shale 
( 
(Precipice Sandstone 
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Whitehouse (1954, p.10) considers that in bores the 
lacustrine Winton Formation, which at VTinton is 1050 ft thick 
(Mott, 1960), is readily distinguished from the marine Tambo 
Formation owing to the ' ••• increase in sandstone members ••• ' in 
the Winton Formation. Until recently there was some doubt 
regarding the geological ages of various formation in the 
Blythesdale Group. Recent palaeontological evidence, especially 
from microfloral studies, has shown that the Transition Beds of 
the Blythesdale Group are Cretaceous and the remaining units of the 
Group are Jurassic. 

The Blythesdale Group/Roma Formation boundary is 
lithologically abrupt. The MOoga Sandstone in the Blythesdale 
Group is the uppermost aquifer of the Great Artesian Basin, but 
useful water is produced by sub-artesian bores from sandy beds 
\vithin the Rolling Downs Group. A structural contour plan by 
Whitehouse (op.cit. Fig.11) indicates that the boundary between 
the Roma Formation and the Transition Beds of the Blythesdale 
Group is about 2100 ft below sea level at Winton, but only about 
1500 ft below sea level in the region of Corfield, 52 miles north­
east of Winton. 

Winton No.2 bore was drilled to a depth of 4010 ft at 
Winton township in 1960 to supplement the town water supply. A 
simplified driller's log for this bore is shown helow 

Depth (ft) 

61-91 

91-213 

213-309 

309-439 

439-1529 

1529-3295 

3295-3116 

3116-4016 

Rock type 

Clay with sand and gravel 

Blue clay or mudstone with coal 
bands 

Blue and yellow mudstone and clay 
wi th coal bands. 

Blue mudstone 

Blue silty mudstone with a few 
hard banks 

Mudstone with hard shale bands 

Muddy or silty sandstone 

Sandstone 

This bore was logged electric311y by the Bureau of 
Mineral Resources in 1960 using a riidco 10,000-ft logzer (Jesson 
& Radeski, 1961). The same year the Bureau also logged Corfield 
No.1 bore which was initially drilled as a water bore for the 
Winton Shire Council and later deepened to granitic basement (4300 
ft) at the request of Magellan Petroleum Corporation (Jewell, 1960). 
It was found from the electrical logs that the formations penetrated 
by the bores are uniformly thicker at Winton than at Corfield by 
about about 40 percent. 
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Li ttle infcrmation is availa::,le on the pre-!lIesozoic 
rocks in the Winton area because of the scarcity of bores drilled 
below the artesian strata. It is not known whether the granitic 
basement rocks encountered in Corfield No.1 bore extend over the 
whole area or v7h"ri;her pre-Mesozoic sediments may be present in some 
areas. 

3. FIELD \70RK 

The Bureau I s No 01 seismic party commenced field wor!( 
on r,10nday 28th November and finished on li'rida,y 9th December 1960. 
Field progress was mainly restricted by the fact that water for 
drilling had to be carted about 20 miles from Winton. Two 
drilling rigs were employed, both of which used fluid for drilling 
but only two water tenders were available so that much time was 
lost by the rigs while waiting for water. The formations drilled 
were soft, consisting mainly of clay ruLd shale, and penetration 
rate was good. The best shooting depth was found to bo 150 ft 
but it was not possible to dri~l all holes to this depth because of 
the limited time a-.railable. The maj ori ty of holes were drilled 
to about 100 ft. Shooting at this depth usually gave satisfactory 
resul tso 

The no::::mal s pli t·· spread method of continuous reflection 
profilin~ was used" Shot-points were a qUl.3.,rte:::' of a mile apart 
along the s:i de of the Winton-Cloncurry road. 

The survey was conducted by geophysicist C.S. Robertson 
(party h;ader) assisted by six staff members of the Bureau and six 
wages employees. A surveyor WE.'S provided by the Department of the 
Interior. The staff members and the main items of e~lipment are 
listed in Appendix A. Recording parameters and statistics relating 
to the survey are set out in Appendix B. 

4. RESUL'l'S 

The results of the seismic traverse exe shmm in the 
form of a corrected varia'01e-density cross-section (Plate 4). 
Reflection quality varied from poor, as at the south-eastern end, to 
moderately good, as at the north-western end. The quality of 
reflections deteriorated g.!'eatly be;y<.: .. ~,:,:, d.bout 102 sec in the south-, 
easteJ..'ll ha.lf of the traverse and beyond abo·.;.,t 105 sec in the north-· 
western half 0 A number of reflections can be correlated continuously 
over distances of several miles and these give a good indication 
of subsurface structure to a depth of abou~ 5000 or 6000 ft from the 
surface • 

In the absence of any seismic velocity information in 
the Vlinton area from boreholes or more-extensive seismic burveyss 
the velocity distribution used by the Bureau in the Quilpie- Eromansa 
area was applied. to the 1960 Hinton traverse. This velocity 
distribution is shown in Plate 5 and was derived from t: A t analysis 
made from previous surveys in the area (Bigg-Vfither & ~1Iorton, 1962), 
Using this velocity distribution the normal spread correction 
move-out effect was sat:i.sfactorily removed from the records in 
producing the corrected cross-sect jon by means of the 'variable-
intensity plotter. This is an indication tha~ the velocity 
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distr:i.bution assumed is. a good a)?~roximation to reality, at least 
to reflection times of 1.5 sec. 

It is evident from the cor~ected record cross-section 
(Plate 4) ~hat the reflections indicate conformable sediments with 
slight to moderate dips down to a depth of about 6000 ft. It is 
likely that tnesa are the I.1esozoic sediments of the Great Artesian 
Ba1in, and they ¥all be referred to as s~ch, although elsewhe~e in 
this Be.sin, the ~.1esozoic Artesian sediments are ur.d.erlain by 
conformable Perm:).e.n sed.iments, which could be present here also. 
These sediments show a pronounced. structural feature between Sho'/;­
points 14 and 23. There is a stLuctural 'high' with 0ulmination 
in the vicinity of Shot-point 20. Roflections obtained at Shot­
points 21, 22, and 23 indicate a fairly steep component of dip to 
the north-west, suggesting an increase in depth of Mesozoic 
sediments from about 4700 ft at Shot-point 21 to 5500 ft at 
Shot-point ?4. Although some reflections from a depth of about 
4000 ft appear to be continuously correlatable from Shot.-poi~ts 21 
to 23, it is not certain whether the increase in depth is due to a 
fold or to faulting. The sloping events recorded at Shot-points 
22 aJld 23 and on the north-western end of the spread at Shot.-point 
21 are possibly diffractions froTa the ends of reflectors on the 
upthrown side of a fault a few hundred feet north-west of Shot­
point 21. 

South-l3ast of Shot-:Doint 21 reflections indicate that 
the :Mes()zoic sediments are more or less horizontal in the direction 
of the traverse to about Shot-point 1~. Reflections recorded at 
Shot-poin'i:; 16 indicate about 30 msec of south-easterly dip, whereas 
refle")tiorls recorded at Shot-point 1 5 ar~ somewhat confusing bec::J:l.' SE: 

of ir.d.';'08,·;;i:::n.t (~f -liO ch hori7.ontal and sO·.lth-3C1.3tel:ly dipping svents • 
The record from Shot-point 14 also indicates nearly horizontal 
sediments but the deepest reflections on this record end on those 
from shot-~oints farther south-east are seen to occur about 0.1 sec 
later than those from Shot-points 16 and 17. It appeE'.~s from these 
facts tha"t in the vicinity of Shot-points 15 and 16 there i;:3 a fault 
or monoclinal fold whose downtr.rown side is to the south-east. 
Because of the confused natuIe of the reflections or diffracted 
events recorded, it is not possible to correlate eV'ents from 
Shot-point 16 to Shot-point 14 and hence deter'J,ine accurately the 
vertical dil:lplacament caused by the fault or fold. However, it is 
estimated. that trie vertical displacement across this structural 
feature below the main reflection band is of the order of 500 ft 
(0.1 sec reflection time). 

As already stated, events from below the conformable 
strRta, which were indicated to Fl. delJi,,!l of 5000 to 6000 ft, were 
very poors especially on the south-eastern half of the traverse. 
Between Shot-points 1 and 22 no definite reflections were recorded 
beyond about 1.3 sec. There were a few more-or-less horizontal 
events that could be multiple reflections. Between Shot-points 
9 and 15 SOfie poor events with steep slope towards the north-weste:rn 
end of the traverse were also recorded. These events are certainly 
indistinct 9 but in some cases they do appear to correlate well 
between two or more adjacent records. However, they could not be 
interpreted reliably as reflections indicating north-westerly 
component of dip in deep sediments. Some of these sloping events 
may represent diffraction patterns, whereas others may merely be 
'chance line-ups'. 
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On the north-western half of the traverse beyond 
Shot-point 23, events recorded later than 1.5 sec are much more 
common and. s.re usually more or less horizontal. Some of them 
can be correlated from one record to the next, but they always 
exhi.bit a lower signal-to-noise ratio than the majority of the 
shallower reflec'~ions assumed to come from Mesozoic sediments. 
The deep events may well be multiple reflections. They may also 
be genuine reflections indicating the presence of sediments to a 
depth of at least 12,000 ft (2.5 sec). The seismic results are 
thus inconclusive regarding the exis"!;ence, of :pre-Mesozoic sedimen-~ s • 

The relief in the Mesozoic sediments as indicated by 
the seismic results is not sufficient to account for the gravity 
anomaly along the traverse. The Bougu8r gravity anomalies range 
from -10 mgal at the south-east end of the seismic traverse to 
-28 mgal at the north-western end (Plate 3). If we ignore the 
probable fa.ult near Shot-points 15 and 16, which ap)ee.rs to have a 
throw:of about 500 ft to the south-east and henoe in the opposite 
direction to the gravity anomaly, the only substrultial relief in 
the Mesozoic sediments is caused by the fault or mcnoclinA near 
Shot-point 23, with a dov1nward displacem9nt of about 80C f(. to the 
north-west. Assumin~ a density contrast as lliuch as 0.4 g/cm3 
between Mesozoic sediments and. pre-~.'iesozoic basement, the change ~_n 

gravi ty anomaly owing to the increased thickness of Mesozoic 
sedim~mt s would only be about 4 mgal, which is::: 8X short of the 1 e 
mgal observed. from one end Gf the trave£se to the other. The 
major part of the e,Tavity anomaly must be due either to a marked 
horizontal density change in basement material or to strong 
structurel relief within the basement complex or to both of these 
causes, 

One plausible explanation for the gravity gradient and 
the seismic results is that a cO:'lsiderable thickness of pre-
Mes()zoic sediments may be present only at the north-western end of 
the seismic traverse. In the vicinity of Shot-point 23 there is 
possibly a major fault whose L"19.in displacement took place in pre­
Mesozoic t.imes, resulting in the deposition of a thick trough of 
sediments to the north-west. The fault movement evidently continu8G 
beyond the end of the Palaeozoic era resulting in either monoclinal 
folding or faulting of the Mesozoic; sedil1lents as observed. 

rt is not clear how the aeromagnetic results can be 
explain3d in terms of this theory. Th~se results indicate a zor..e 
of steep ms.gnetic ~ntensity g~adienttrending in a north-easterly 
direction more or less para.llel to the gravity gradient, with total 
magnetic intensity increasing to the north-west. The magnetic 
contour map (Plate 2) has been inter!-i.1.t::-('ed (~:IaG'ellan, 1961) as 
indicating the existence of ~ major fault at the south-eastern 
edge of the zone of steep mac;netic gradient, i. e. cutting the 
seism~_c traverse near j ts north-western end. Because magnetic 
gradients observeJ. south-east-of the supp08ed fault are much 
gentler and depth estimates much dee:per, ~t was postulated that 
magnetic basement is covered by a greater thiclcnees of sediments in 
this region i.e. the downthrow side of the fault was to the south­
east. 
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'l'here is no seismic indication of the existence of a 
major fault or other structure near the north-western end of the 
traverse. However, the zone of steep ma{:s.\l.etic anomaly is centred 
several miles beyond the end of the seismic traverse. If any 
structu.ral reason for the magnetic gradient exists, it ma;y well be 
located beyond the seismic traverse. The magnetic gradient ma;y 
on the other hand be caused by a lateral change in basement mater'ial 
or even a change fronl granite to sediments rich in magnetite or 
sediments with interbedded lava flows below the Mesozoic sedimentb. 
Quilty (pers. comm.) has commented that it appears likely that the 
magnetic anomaly is derived from a totally dj.fferent structt:.re tu 
that which gives rise to the gravity gradient and probably relatei:3 
to a fault or contact in the basement situated about five miles 
north-west of the end of the traverse. 

5. CONCLUSIONS ----_._--

The Winton seismic traverse indicated the pre3ence 0;;: 
about 5000 to 6000 ft of conformable sediments believed to be of 
Uesozoic age. These sedimer.ts are affected by a monocline or 
fault that intersects the seismic tra7erse near the centre of a 
steep gravity gradient with decreasing values of Bou~uer anomaly 
towards the north-west. '2:he sej.smic results indicated a vertica:: 
displacement of about 800 ft, the lovler side being to the north­
west. A smaller structural feature, which might be a fault or 
monocli:r..e, was also indicated about two miles south-east of the 
main f'eature. Displacemeat of the Mesozoic sediments at the sma.llE:.L' 
feature coule.. not be determined with certainty, but appears to be 
of the order of 500 ft, the downthrovm side being to the south-easJ

,; 0 

Owing to the lack of definite reflections, there is no 
6vid.e:1.c2 1'01.' t.i:1e existenr-f>, or o';;he~~wis:;; i of p're-IYieso:.-~c>ic sedirn9r.tG 
sou.th-·eai:3t of the main s-Gruc"!;ural featu.ce mention8d abovE.:. Mauy 
more-oT.-less horizontal events were recorded north-west of the main 
monocline or fault. These ma;y have been multiple reflections, or 
true reflections ind,icating the presence of a considerable thickne88 
of pre-Mesozoic sedillients, extending to a depth of at least 12,000 
ft. ':L'he most reasonable explanation of both seismic ar.d gravity 
results would seem to be that there is a major fault in pre-Mesoze.::,c 
rocks near Shot-point 23 \uth downthrown side to the north-west. 
This fault is reflected 'by a monocline or fault with less displac8Tt"n1"~ 
in the overlying Mesozoic sediments. The seismic traverse did not. 
extend far enough to the nor'i;h-west to be of much assistance in 
interpre-ci:.lg the aeromagnetic resulv.::; • 
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STAFF AND EQUIPMENT 

STA"FF: 

Pa1'ty leader 

Surveyor 

Observer 

Shooter 

Drillers 

Mechanic 

EQUIPMENT 

Seismic amplifiers 

Seismic cscillograph 

Maguetic recorder 

GeophoneFl 

Drills 

Water tankers 

Shooting truck 

C.S. Robertson 

N. Wilson 

L. Vliecenthart 

Eo Cherry 

B. Findley, J. Lambert 

Ho Robertson 

TIC 621 

TIC 50 trace 

Electro-Tech DS.7 

TIC~ 20 C/R Flllcl 6 cis 
1 'Failing 750, 
1 Carey 

1 International, 700 gallon 
1 Bedford, 700 gallon 

Bedford, 700 gallon 
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.i\..PPENDIX B 

TABLE OF OPERATIONS 

Sedimentary basin 

Area 

Accommodation 

Surveying commenced 

Drilling commenced 

Shooting commenced 

Miles Surveyed 

Topographic survey control 

Total footage drilled 

Explosives used 

Datum level for corrections 

WeathAring velocity 

Sub-':ITeathering velocity 

SC'l1rc8 of velo.::ity dist:drut.ion:; 

Shot point interval 

Geopho;.le group 

Geophone group interval 

Holes shot 

Miles trave:rsed: 

Common shooting depths 

Usual re;uording f:i.l ter 

Usual playback filter 

Com~on charge sizes 

Weathering corrections 

Grading system 

Great Artesian 

Winton 

Hotel Yiinton 

28/11/60 

28/11/60 

29/11/60 

oL 
U'"2 

Horizontal and vertical from 
main-road bench marks 

4944 

1304 lb 

500 ft above sea level 

2000 ft/sec 

6000 ft/sec 

t: /\ t analJrsis 

1320 ft 

six 20-c/s 3'eophones at 22-ft 
spacings 

110 ft 

34 

1. &2" 

105-150 ft 

12H2 

12H4 

20 lb 

After Vale ( 1960) 

After Gaby (1947) 

" 
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