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1 ¥ TRODUC TLON

A selsmlc survey was carrisd out nesr FRoma during 194950,
being part of a geophysical programme to search for 8tructures )
likely to be significent for oll exploration. Thia Programie was
under taken by the Bureau of Nineral Resources, Geology and ﬁaoﬁhyaica
" at the joint request of the Queenslend Government amd*faur agsoecliated
oil companies, viz.; Roma Blocks 01l Cos K.L., Roma Horth 01l |
Company ¥,.L,, EKelimna 011 Co, N.L., and Australiasn 011 Development
Company, N.L. As preparation and publicgation of the final report
on the survey may take some months it 1s desired to present priefly
the wmalin results in the form of a prelliminary report,

The first phase of the geophysiecal work at Homs comprised
gravity and maegnetic surveys, the rssults of which were presented
in Bulletin ¥o, 18, The residual gravity pattern revesled two
poasible structural hligh closures, The object of the seismic survey
was to prove or disprove the exlstence of these struetures, and to
obtain more detasll concerning them if proved,

FIELD PROCEDURE.

, The equipment used was a Helland l2-channel electricsl

recording selismogreph designed for reflection work, A Falling
- F750 moblle drilling plant was used for the shot-holes whieh wore
generally drilled to a depth of about 80 feet, Traverses were
generally lald out ss siraight lines, slthough small departures
wore made in places to avold serub and other obstructions, Shotw
points were laild out at guarter-mile intervals, Twelve geophones
- were spaged at 100 ft. intervals between any adjacent pair of shote

polnts, each end of the geophone spread being 110 ft. from the
adJacent shot-point, - Efch geophone spread wes used to record
shots from both ends of the spread,

: Some shots were fired above the surface of the groumd by
the method developed by Dr, Thomas Poulter (1950). This method

was tried partly for experimentel purpoeses, but sowe Poulter records
were used to confirm the results of the conventional method in
oritical pleces. ' ‘ ’

REDUC TION OF RESULTS

In general the quality of the reflectlons obtained was
poor, but good reflections were obtained in soms parts of the area,
_~fellable correlations between reflections could not be followed

over any considerable dlstance along the traverses. The results
were therefore treated by the dip method, i.e, the dips of all
reﬁiscgiona_ﬁﬁaorded were caleculated, and the average dip of the
reflectlons wlthin a certein depth rance was asaigne g
horizon at the céntre of the ragge. “The phantognhgrigog gﬁgn?on

bullt up by integrating these averare dips fr int to -
elong the traverse, - CTRGE dipa irom, polnt to polnt

The negr-surface veloeitles required for caleulating
surface corrections were estimated from ’

(1) the uphole times regorded from shots fired at
various depths in the holes;

(2) the vélocities measured from the first refraction
bresks on the reflection records; and

(3) the veloeities measured from special weatharing
shots, which were fired at the surfece wlth the

., - geophones spaced closer to the shot=-point th .
. the regular shots, point than for
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! near~gurface velocities so obtained varled
annaiﬁoraggg over the srea snd the correctlons were calgulated
sacordingly. The observed reflection time was corrected to
the time st a datum level of 900 ft., sbove sea-level which 1s
about 200 ft. below the average surface level. The corrested

"~ time should represent the time from T?Qt to geophone if both
were at the datum level,. ' .

The dlp of & refleeting bed corresponding to any

- particular reflection was caloulated from the step-out, 1.8, the
change in the times recorded for that reflection by the gsophones
from one end of the spread to the other. The step-out was

- measured in williseconds per thousand feet by caloulating the
slope of the line which would give the best fit to the timea
recorded by the twelve geophones when plotted &s a function of
their distance from the sghotepolnt, A special least-square
slrcular slide yule was used for this operation, _

- Two corrections were applled to this step-out, The
first one, for changes in surface conditlions meroas the spread,
was caleulated from the differsnce in the datum correction at
each end of the spread, The second was for normsl stepwout,
i.¢4 the step~out whigh would be recordsd if the reflector had
gero dip, This was oalculated by a statistical method. A larse
number of fair to good correlating pairs of reflections from
interlocking records was sslected from all parts of the area,
(Interlogking records are recorded by the sawe reophone spread
from shots fired at each end of the spremad). The normal step-
cuts for such & pair of reflectlons are equal in magni tude but
opposlte in simm, If the dlp is the same for both records, dip
and surface effects inorease the magnltude of the step-out on
one record, and decrease 1t on the other, Thus the normal
shep-out 18 the maversge of the two recorded step~onts, dlaregarding
sign., Normal step~outs caloulated thus were plotted against
obgerved times, and a swooth curve was drawn to glve the best
fit. The curve was used for the normal atep~out corrections,
end also for ealoulating the distribution of velfclty with depth,

‘ A refraction spread wes shot from shob~polnts 36 and

40 in order to determine the velocity distribution, and itg
results agree falrly well with those of the norrial step-cut curve,
but the depth penetration was less, The veloelty distribution
was required for converting corrected reflection time to depth, and
for converting correscted stepwout to dip,. Profiles showing the
caloulated positions and dips of the reflectors were plotted

&long each iraverse, All reflections were graded according to
the system sugrested by Gaby (1947), for certalnty of existence

and accuracy of dip, Plate 2 shows & portion of Traverse A with
the reflectors plotted in profile,

Owing to the smallness of the di 8 generally encountered
and the lack of conaistency of the refle@gioﬁs, the grcfilea of
the reflectors did not glve any clear structural pleture, e
next step wes to calculate the phantow horizons, thus combining
the Information from the reflections into such & form that the

most probable structural trends could be gtudied more readily,

Two horizons were chosen - one at about 2,500 fe ‘ i1

the other at about 4,500 fest, Starting ;ibh aizgagaﬁgu%h§:g

d&pthﬁi the average dip of the reflections recorded 1in s Zone
ﬂmg‘750 feot above and below the horizon was caleulated at

every 250 feet along the traverse. In de termining the averags,

welght was glven to the reflections according to their grade,

/B4



-3 -

Doubtful reflections with a dip contrary to the general trend
were lgnored. The rise or fall in the phantom horlizon was
caloulated from the average dip, The depth gone in which the.
reflection dips were averaged was centred at the phantom horizon,
not at a fixed depth. The phantom horizons are shown on Plate 2
in relation to the reflections for a portion of traverse A.

The depih of the phantom horizons at the shot=points
were plotted &s contour plans (Plates 5 and 4). A phantom
horizon of course does not represent & real bed at a known depth.
In order that it should have &ny meaning at all, 1t must be
gssumed that the reflecting beds in the corresponding zone are
mostly oconformable., If this is so, the pheantom horizon contours
should represent the structural reatures of any bed within that
gone, For this resson the contours on Plates 3 and 4 have not
. been numbered in terms of absolute depth, but in terms of
‘pelative depth in feet below & reference point at shot-point 12,
§ince the contours are numbered in terms of depth and not helght, i
low or negative values represent high pointa. ;

In the lower zone, although 4,500 feet was chosen as
the depth to the centre of the zone &t shot-point 12, nearly all
the lower zone reflectlons used are asbove the phantom horlzon
through that point. Thus the lower phantom horizon should be
r&%arded as representing the structural features in a zone above
4,500 feet, ratherr.than in a zone centred at 4,500 feet,

‘ Misclosures ocecurred when the phantom horlzons were
saleculated around closed loops formed by sections of the traverses.
These errors were distributed mround the loops before contouring.
In estimating the probable errors in the results, the slze of
the misclojures was an lmportant conslderation.

¢ontour plans of the total surface corrections &nd
the elevations of the shot-pointywere drawn, The purpose of
- these wea to see 1f there was any obvious correlation (direct or
reverse) between the phantom horizons and the corrections. Such
8 correlation might suggest that the features In the phantom
horizons were caused by under-correction or over-correction for
Qlavation or weathering, No general correlation was apparent,
glthough the elevation contours show & high trend in the neighbour=-
hood of the high contour c¢losure of the phantom horizons,

DISCUSSION OF RESULTS.

- Plates (3) and (4) illustrate the contours obtained on

the two phantom horigons. The outlines of the gravity closures

are shown with the contours., Cardboard models were made showing
the contours on each horigon in relief with an exapggerated vertical
scale, These were photographed and are shown on P%&%ﬁg (5) and (6).

o The reflections from the upper zZone are more consistent

end reliable than those from the lower zone, There are a few places

where no reflsctions or doubtful reflections only were recorded from

the upper zone, but generally speaking two or three usable reflect-

Lona,occur in this part of the record. From the lower zZone, good

refleetions are comparatively few, and several gaps occur for two

or thre&‘shetehqlas where no reliamble refle¢ctions were recorded

i?::uzggzbggng. tifthus thg :pper horigon may be regarded as providing
rea . ontlnuous ¢ ture, but

rathor sketehy inform&tign. » the lower horizon is based on

, The contours off both horizons show & hi

B . ‘ gh closure.in the -
;g@ﬁhern part of the ares, coinciding approximately with the gravgty

, 15 in that part of the area, On the upper horigon, there 1s s
a_eﬁura of sbout 70 feet, on the lower horiion 1t is about 150 feet.

[4as
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As the survey progressed, 1t was reallzed that the
vest chance of & high zlosﬁ?a was in the sauhhermipgrt‘aftfgg
area, There was & suggestion of a high near the in erggg
of travsrses D end C, in the reglon of the northern grav bty
feature; however, the reflsctions eaat‘anﬁ south from |
shot~point 44 were weak, and the contours do not appear ta
close in that area, Tt was declded that furtharﬁwark ahau;d
ve confined to the area south of traverse D ln order to econfivrm
whe ther there 1s e southern high closurs, ILxira traverses were,
run in this erea, and exlsting traverses were checked at'cﬁwianl
places by rew-shoobing at a greater depth end by the Paaltar
rmethod. = Thisg extira work reduced the probable errors in the
vieini ty of the closurs,

A detalled analysls of the probable errors in the
results ln thls part of the area has not yet been wade, &aw?var
a preliminary estimate showsthat the probable errors &ypve&em .
the order of magnitude of the cleosures %ivan ehove, Singe the ’
selsmlc method is thus et the llwlit of its resolublon in this
part of the area, there must be some uncertainty coneerning the
reality of the structural high and the closure asscclated with
1t. Due welght mist of course be given to the fact that the
structural high indicated by the seistlc method sgrees in
positlon with that indlcated by the gravity method,

- The high slosure on the lower horigzon is in much the
same position as the one on the upper horizon but is of zreater
marni tude, The dips recorded on the lower horizon a&re generally
steeper than those on the upper hor Zon, &nd comparatively stesp

~dips in opposite directions are foufld close together in some
places, The tendency of the lower horizon to follow and
exagrerate some of the trends of the upper horigon surrests”
that multiple reflsctions may be inecluded in the lower Bong, .
However the tendency is compatible with a conparatively rusped
basement topography whose features are lmpressed in a milder
form on the selliments by eompaetion folding. The possibility
of multiple reflections being present has not yet been fully
investizated, However some reflections which were |recorded
frsm‘apparant depths of over 5,000 £t, are probably multiples
a3 this 1is conslderably deeper than the basement as recorded in
the bores at Rone township, Bloek 16, Warooby, and Slythdale,

. Stratigrapbically, sccording to Feevea! (1047)
classification, the reflecting beds of the upper sone should be’
ﬁaarhﬁhe bottom of the Walloon series (Jurassic) or the ton of

the Bundamba sories (Triassic).  The reflections from the lower
Zone snould come from the basement or near basement rcaks, As
mentioned above, it has not besn possible to correlate reflections
frgm ait&ar Zone over any great dlstance, Also, several
reflections are generally found elose together, and thelp quallty

and relative prominencs vari i .
1t Lopossinge mois es along the traverse. Thig makes

Sntlfy any single outstanding 1 :
be sorrelated with some reolosiocal o Layer which could
ploked up again af tew o - ologlcal horizon, and which could be

gap ln the seigmie correlations Tk

: hus
gfeh phaptom horizon is drawn from the average dips of ;ari;ua
2yors which are assumed to be oonf : |

. . ormable altk h
R e e
P rha adually along the traverses, This tyy
vagueness is thraatariatic of the Wall hich 1henat
&8 ( Y oon serie ; ¥
beds with deflgit@ and persistent aharaateristieg’wg?éﬁaaésgéa
tailed geologic&l surface wapping, Siwmllarly,

O : €8, oven where thev s
:3g§t§§raeuaually,£nil~becnuse the ﬁoﬁe~laga do nﬁiysgzs gﬁgsa
ﬁﬁnsiat?g‘n?f OF rocks in different bopes, The basemont supra
other pia%a;é gama places of deeply weathered granil te and in oes
BEnsLstm rerleotions barsusmeny Sl 0t 20 SEPested to five

i S L8 T la 13 throughout the arss . .
lower zone reflections are from the hasamaﬁtt§§§§§¢§rﬂbably some

. 08,
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The roflections from the upper goneé generally show

© gonsistent dips, but those from the loweor zone are more erratic.
This Seoms reasonable when it is considered that the lowor zone
could give rise to & mixture of reflectiona, possibly from Uppor
or Iddle Triagsic sediments (betwesn which, according to Reeves,

(1947) there is & slight unconformi ty), from the basement surface,
' from metemorphic beds within the basement in soms aroas, and
multiple reflections from higher zones. Possidly, reflections
from all these sources are present in the records of various
parts of tho aroa. . - .

Travorses were. extendod to the bores at Warooby end-
at Block 16 (seo plates 3 and 4)., = The basemént surface at
DBlock 16 is about 240 feot higher than at Warooby. The contact
vetween the Ualloon series end the Bundamba sorics (after Reeves
(1947) is ebout 220 feet highor at Block 16 than at Varooby.

The two seismic phahtom horizons show a rise of about 40 feet
from Warooby to the Block 16 bores, and there is therefore a
dizcrepancy of about 200 feet. The sbove discussion indicates
that no dofinite correlation betwoen the lower phantom horizon
and the basement surface cen be expected, "It mlght be expected
however that the uppor phantom horizon would correlats fairly
woll with the Walloon and Bundamba series, which according to
Reeves (1947) are conformable, DBut tho seismic tie between

the bores is sbout 10 miles long, and includes some bad records,
and about four miles of unclosed traverses, Under the circumstances
an grror of 200 feot is qulte possible.

Othor high features are shown by the seismic results,

and some of thew may warrant further investigation. The &teep .,

rigo on the upper phentom horigzon on traverse I’ betwoon shot-points
. 128 and 129 is based on very doubtful evidence and iz probably of

11 ttle significance, However, the horizons rise towards Varooby

bore and towards the Block 16 bores, and at the south-cast end of

Traverse C, The work done to date does not indicate whether thore

is any likelihood of the contours closing in these places,

- In tho final report; it is'propoaed to discuss tho follow=-
ing points in greater detaili:- - :

1. Nothods of roduction of results and estimation of
probable errors.

2. Presentation of cross-sectionsshowing all roflections
reocordsd. £

3. Average departure from conformebility of the
roflections from which the phantom horizons were '
caleulated, and possible revision of the zones used.

4, Possibility of multiple reflectiona.

5. Analysis of the Poulter records and coupariéon with
the eonventional wethod,

CONCLUSTONS.,

The seismic survey has indicated a poasible closcd ~
structurel high contred approxivetely at a point whoge co-ordinates
on the wilitary qrid system are 1670008 and 1698000 on the Roma
.4 mile sheot. The closure of.the feature appears to be about
70 feet on the upper phentom horizon and about 150 feot on the lower
phanton horizon. 8ince these figures are scarcely groator than
the estimated probable errors there tmst be sowe uncer teinty
concerning the reality of the structural high and the amount of
closure asssociated with it., The sreal extont of the feature is
approximately threo square miles., Both soismic phentom horigons
show the feature in approximately the same position and this agrees

/6..
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well with the high feamture shown by the residual gravity pattern.
While the selsmic evidence for the feature is poor, the agreement

between the gravity and selsmic results increases the probability
thet the festure is real, e results are coumpatible with a

basement high feature and & corresponding folding of the overlying

gsediments, although of course the presence of this type of
structure 18 not definitely indlecated., It 18 iwmpossible to
de termine the apex of the feature accurately from the selsmic

results, because of the low dips and the medliocre quality of
the reflections.

If a gstructure such az that indlcated above exlists
it could perve as &an oil-trap under favourable condl tions. The
next step in the exploration ‘progsramme is & ¢lose study by the
companies concernsed of thls report together with the geological
and other factors associmted with the posaible structure and
the teasting of it prior to a finel decision regarding a drilling
campalgn, It is gaintad out that the preparation of a [inal
report on the results of the seiswic survey is now in progress

and mﬁy modifly the concluslons submitted in this preliminary
report. '
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