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IN TRODUC TI 01~ : ...... 

A seismic survey was carried out near Rcnna during 1949 .. 50, 
being part of a geophysical programmo to search for structtlres, 
likely to be significant for 011 exploratloth This prog1"a~M). ~as. 
underta.ken by the Bureau of Mineral R€U10'lrCes. Geology and ,xeophysl.cull 

'at the Joint request of the Queenslalld Government and ,tout" associated 
oil COmpbl$s, vi,l.; Rorna Blocks 011 Co. N.L., Roma rlortb. 011 
Comoany 'N.L., Xaltmna 011 Co. li.L •• and Australian 011 Development 
Oompany, N.t. ,As ,Pl'eparatlon and publication or the final report 
on the survey may take 80me months 1 t 1s desired to present ~rl$fl'1 
the maln'resulta in the form ot a pr~11mlnary report. 

'fhe first pbaaGof the geopby-sieal work at ROMa, comprised 
Ilravity" and magnetio S'l.U've'Ys ", the results of which were presented 
1'1-1 Bulle tin No~ 18., The residual gl'"avl ty pa tt.~n revealed two 
possible structural high closure8~ The objeot of tl:"lfi) seismic survey 
was to px'ove or disprove the existence ot these structures, ando to 
obtain more detail eoneerning tram it proved. 

FI E:f,.,D PROCEDURE. » _. r 

nt used WillS a. Helland la-channel eleotrical 
record1~g seismog designed tor rat'lection work" If. Failing 
14'750 mabia drilling plant was u.sea for thoehot-boles whlch were 
gene!'''ll'1 drilled to a depth ot about SO fee t. Traverses Wel"e 
generally laid out as .~~bt lines, although small departures 
were made in places to avoid scrub and other obstru.ctions, Shot­
pO.lnts hre laid out at quarter-mlle intervals.. Twelve geophones 
were sp .. ,ed at 100 ft. inte:n-als between any adjacent pair of shot ... 
l)oints, eaoh end of the geophone spread being 110 ft. !'rOUl the 
adjacent shot-poln.t. "Each geophone spread "ae UfHll'O to reoord 
shots .from both ends of the spread. 

Some shots were fired above the sux'faoe of 
, the method developed by Dl'. Thomas Poulter (1950). 

was tried partly for experimental pttrposes.'but some 
were used to oonfirm t.be results of the oonventional 
erit!oal plaoes. 

the ground by 
This method 
Poulter reoords 
method in 

R.B:DtJC Tr ON OF RESULW 

In general the quali ty of" the ref'leo tiona ob ta1ned was 
poor, "but good refleotions were obtained in some parts of the area. 

,:':.;RelUlble oorrelations between reflections could not be followed 
( ••• rany oOnsiderable distanoe along the traverses. The l"esults 
were therefore treated by the dip It'tethod, 1.13. the dips of all' 
rerleotio1l8~"QOrded were calculated, and the average dip a/the 
refleotioIls within a oertain depth range was assigned to a phantom 
horiZon at the Q(jnt:re of' tbe range. The phantom horizon was . 
bUilt up by lntegr&tlng theaa average dips i'roMQlPolnt to point 
tllong the traverse.. . 

The ru~~""s'Urtaoe veloe.i ties required for aaloula t1nI~ the 
sur.fa·oe oorrec tiona wel-'e os tirna ted from (~ 

"' r 

(1) the· uphole times reoorded from shots tired at 
various depths in the holesJ 

(2 ) the veloci ties raeaaurae from the i'irs t l"etx~&d,tlon 
brealrs on the reflec tl on records; and . 

(3) the veloclties measured from speoial weathering 
shots, which were fired at the surface vii th the 
ge~phon&s spaced closer to the shot-paint tr..an fOI' 
the regular shots. 

'/2 •• 
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The n.ev.aurtace veloclties so obta1nedvaried 
oOl"uilderabl'1 over the a .. eaand the oorrection • ..,erecullQulatet'! 
• ocer'dingl'1.1heobsened ret leo tton time waa correotedto 
the time at • datum 1 ••• 1 of 900 tt~ above ........ level .hlob ls 
.bO\l'bSOO ft. below tll. averllges1U"fao$ level. The corrected 
time ahrlLlld· represent the time from fhot to gIJophone it both 
were at tne datum.lavel.) 

Tbe.dlpof a reflecti:n! bed eorrespol1dlng to any 
'PQtloular refleot1on "' ... caloulat&d trom the step-out. 1.e. the 
ohange in the times reoorded to'1!tha t reflection by the geophones 
trom<me end of the apread to the other" The,. tep-ou twa.. 

, w.iurured 1n ml11ilecum.da pel' thousand teet b,. caleu14t1n~j, the 
. slope of the 11ne which would S1 ve . thebes t f'1 t to the t1mes 
recorded by the twelve geophones wben plo.tted a$ .. funotion 'Of 

. tbel%!' dis tane. f'Pom the ahot-point. A $peol8.1 leaa i-square 
.11*0a1&1' a114. l"ul.$ .as .l1aed tor this op.ration. 

fwo cOJ.tre.tlona were appl1.ed to this step-c)'ut. The 
fir.tone,tor cbang ••. In .• uriA..,. oonditions .• C~~::1D the.8pread, \f., oaloulated trom the. differeno$ in the datum oorrection at 
•• :ell end of the apread., Tn.. seoond "iU! tor nQl'rGal step-out, 
1.e. the ltep-outwhlth 1tould be reoord$d it the J'efleetor had 
•• 1*0 dip. This was oaloul.ated. bY' a_ statistical method. A large 

I·· llUJiiOer of fatrio goodeorrelat1ng p.lrs or reflections trom 
intel"locldng reoord. d ••• leeted hom all parts ot the area. 
(!ntorlccking records are recol'de4 by tbe sa ... ~ophon. spread 
from shota t1red at eaob ena of tr.reSPl"tUld). !he normal atep­
outs tor.uoh .. pair ot reflections are equal in magnitude but 
01'1'0$1 t& in sign.. It the. dip ·18 thelUlmt for both records. dip 
and sUl"taceetteo ts tn01"t"uU!JG the magn! tilde Qr the step-out on 
one reoo;t~d, a.nd decrease 1 t on the other. 1'hua thenoPmal 
atep-out1a the ave:r.~of t~ two reoordea stEip-Quta, dLtu'egarding 
sign. Norm_l step-au,t .• (utloulat$dtllu8 were plotted against 
observed titn$8, and a smooth ourve was drawn to ,give the best 
fit. '!'he Curve we.s used ,for the nor_l step-out oor:r'ec ti OllS, 
and also for oaleuhtirlg the distribu.tion c)f'VEr16cl ty wi th depth. 

1\. ret:(,Qotion spread was ahot from shot .... po:1nts 36 and 
40 in Qrder to determine the velOCity d'.str>ibu tintl, and 1. ts 
results agree falx'iy well wi th those of the normal step-t>ut QUI'Ve, 
but the depth panetratlon was le'8s. The veloolty distribution 
was reiluired :for oonverting 0·01'r00 ted retleo tion t:tmeto depth, and 
for converting oorrea tads tep-ou t to ail'- Profiles showlnl~ t..~e 
calculated post tiona and dips or the refl$etors were plotted 
alongeaeh traverse .~llretlectlon$ wer$ graded aooording to 
the system sll,gf~eated by Gaol" (1947), tor oertainty of' e%istence 
and aoc'tllNlCY of dip. Plate 2 shows a portion of' '.rraverse A wi th 
the reflectors plotted in. profile. 

Owing toths smallnf$$8 of t.he dips generally onCO'UIl tared 
and the laok of consistenoy of the refleotions. the protiles of' 
the retlectol"sdld not give any clear struotural pieture. The 
Il~X t $ tap \'lI'as .to .oaloula t~ the phantom horlzo!lslI thma cornhlninc; 
tLe lnforma tion from the ref'leo tiona in. to s'IJ.cha fornl tha t. the' 
most prohable8tJ1"uetural trends oould be studied more readily. 
'!'wo hO!:lzons w~reeho8an .. one at about 2,500 feet depth, and 
th~,Qth&r at f.bou t 4,500 feat" Starting wibh &1 ther ot these 
dePtllS! .. the average dip of thl'9 ref'lee tiona :recorded in a .one 
extend on!! .'50 . .fee t above snd below tbe horizon was caloula ted at 
$ver1~50 .feet along tlle travers.. In deterrninint1; the avera(re 
wel.~ht was given to tbe :reflection", according to their gl'"ade.'- • 
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,Doubtful reflections ~lth a dlp oontrary to the general trend 
were ignored. The rise or rail in the phantom horizon was 
caloule. ted from the average dip. The depth zone in whioh 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 depth of the phantom horizons at the shot-points 
were plotted asoontour plans (Plates :3 and 4). A phantom 
horizon of oourse does not represent a real bed at a known depth. 
:tn order that it should have any meaning at .. 11_ it .must be 
_sawned the. t the refleoting beds in the corresponding J:one are 
tnost 1'l conformable. If this is SOt the. phantom h .. orizon oontours 
tbould represent the structural features of Any bed wi thin that 
lone. For this reason the oontours on Plates :3 and 4. have not 
been numbered in terms of absolute depth, but in terms of 

. rela.t1 va depth in fee t be low • referenoe pain t at sho t-poin t 12 •. 
Sineethe oontours are numbered in terms of' depth and not height, 
low or nega tl ve va1u.es represent higb PC?'ints. 

In the lower sone, although 4,500 teet was chosen as 
the depth to the oontreof the aone .. tlnot-point 12, nearly all 
the lower zonereflect+ons used are abovethepbantom horizon 
~~ot:lgh tb~t pOint. ..'!hu.s tnelower phantom horizon should be 
ll'"prdedas represe.nting the structur$lfeatures in a zone above 

, 4,t,500 feet, r .. thel{!'A~ha.n in a sone centred at 4,500 feet. 

, ltt.aclosures oeo'Ul?red, when the phantom horizons were 
OUoulat$d -.round olosed locps formed by seotions of the traverses. 
These errors Vlere distributed around the loops before oontouring. 
In estimating the probable el'rors in the results, the size of 
the m:lsolotures was an important oonsideration. 

$onto'til' plans of' the totl.1, sUl'faoe correetlonsl.nd 
the slevat!ons of theshot-polntglwere drawn. lJ:he purpose of 

I 

. these was to see it there was any obvious aorrelation (direot or 
reverse) between the phantom horiaons and the corrections. Such 
.. 'correlation might suggest that the features in tbe phantom 
horizons were caused by under-correction Qr over-correotion for 
elevation or weathering. No general correlati~n was apparent, 
although the elevation oonto'lll"s show a high trend in the neighbour'" 
hood of the high contour closure of the phantom horizons. 

DISCUSSION OF RESu.tTS. 
I fA 

Plates (3) and-(4) illustrate the oontours obtained on 
the two phantom horizons. The outlines o:fthe gl"av:l ty olosures 
are shown wi th the contours. ClU?dboard 'models were made showing 

i~' 

the contours on each llo~lzon in rel~e:f' withl.nexagg~~ .. ted vertical 
seale. These were photographed ~d are shownoD Pl~'t!ts (5) Ind (6). 

The reflections from the upper zone are more oonsistent 
*nd relIable than those from the lower Bone. There are a few plaoes 
"'here no ref'leetlons or doubtful reflections onl:rwere reoorded from 
the'upper sone, but general 1,. speaking two or three usable refleot­
iOl'l.$ .ooour in this part oftbe record. From the lower zone" good 
l"erlections are oomparativel:r few, and several gaps oocur for two 
W'·three shot ... holes where no· :reliable l'efleotions were reoorded 
fr.mthat lone. Thus the u.pper horillon may be regarded as providing 
.l*e.asonably continuous pic ture, but the lower hori2lon is based on 
l"1.:tber sketchy information. 

" The 'Contours ott-both horizons show a high olosure., in the-' 
,ollthern part of the area, cOinoiding approximately wi th the gravi ty 
hl,h in that part of the -.rea. on the upper hori.on.. there is .. 
el".ure of about 70 feet, on the lower hort:ton it is about 150 .feet. 

/4,. 
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A$ the 8'%lrV'tl1 progressed, ,i twas reali.,ea that;, the 

best chanoe of .. higb clo8lli'$ wa.S in the southern part of the 
&,1'"6a," T,here was a Sl.lgg,eetlo, n of a high, nEtaX" the i:r:rtersection 
of traverses B and C, in the region of the northern gra!i ty 
feature; however. the retlections eaen and sO'!.;tth from 
ahot-polnt 44 ~t1erG weak. and, the oonto1.l:rs do not appear to 
e lose in that. area. I twas decid€)d tilQ t .r'l::tr'thal' 'Work 81'lould 
be conflnedto the area $o'tlth of travf1rse 1) Inorder tc eonfirm 
"hathS'%" tbe:r'(!) ls, a s'mth~rn. high cloltt\.:J.re. Extra. traverses were, 
rt:m in this area • .and Q~1st1ni:t traver~'H)$ were ChtlHlked, at elitieal 
plaoes 'by l~e"'$hootlxlg at a ~!reater depth e.ru:l. '0'1, the PO\tl'ter 
method. ' Th1$$xtra iflork redu.ced tM probable 0l"r01"S in the 
vi 01n1 t1 of the OlQSlll"e .. 

A d$ta:t,led analysis of t11$ probable errora in t1i:e 
results in this. 'pal~t of to_area haa llQt yet b$eu made. If,0\1o'Ver 
a pre15~m:tnary 9$ tl!l~a '00 showt th.a t the probable errors apPII'ol\,cb 
the Ordllll',· 0,,£ ma~51~rl. tude or th&elosure s !?:1 venabov$ .. Sino$ the 
seisrnic method 1..8 thus at- the lind. t of' 1. ta x'esolt-ttlon in tht$ 
part of tho ares., thaI'1S mUI.:rt be lome ul'loertalnt:r o(mcernil'lg 'the 
reality of' the stru.otlll"'al high and the olo$ur$ associated witi'). 
it. Due welghtnet of oourse be given to the ract that the 
s true 'In.lral high ind.1c·atedb:sr the sei.aI)'lio fl'lethod agr-GEU$ 1n 
posi tiOD wi th tha't indicated by the grav1t~'I' metl,oCt. 

Tbe high ~lo$ur$ on the lower ho.rison is innl'llob the 
same poal ti On as the one 011 the upper hart z on but :1. s of ,r::;rea tel' 
ftla,gn1 tude. The dips recQrded on the lower horizon are g$nEtrally 
ste$per thall those on the upr>er hOI1iBQn, and oO,mp,aratlvel;r steep 
d:tps in opposite d1l'eotiol1s Bre f'ol.d'Icl close together i:n aOm$ 
pl,.oas. l'b.e tenden,oy of the lower horizon to £ol101lIT and 
nagger •. ne some of thlJlli trend$ ot the upper hox-Llon Llrug'r"ests' 
'f~1~att1Ult1paretll'Jct10:n$ may ·O~ inoluded in the lOWtH"litQn$:";.: 
"lOi1\TeVt~r t~e ten<leno'1 18 ootnpatible with a campara t1 v~ly rug,ged 
bailiu':Htlerlt ",opo.gz-aph1' whose .featureJa are i'mpItas Ged1nm ll1i lder 
tot'r.1, on tbesea1mfijuts by cOtlapa.etlon foldln{'. The possl:bi 11 ty 
of i'l1ult1pl1t reflections being present has :not ;yet bean f't;!,lly 
investigated. HOW0V6l..oJ iOm0 l'e!'lli)otlo':rls whioll ~'lf$ro II'ecol~ded 
from~ppar't'Ul,t depths ot Over 5,000 ft. ar'$ probably nrultiples 
as.th_s 11,11 oO~8idfu·abl:r. daep!l" than, ,tho O$.sE'Hl1en'C as I'ecol"'ded In 
the bores at F'l.orna townsnlp, Block 16, Warooby. and Blytl.u:hlle. 

. ,'. Stratigraphicall,.. acoording to RfIHfJ't&a f (1947) 
c.lassifios. tlon, tho rer,~e0ting bed$ of the uPP$~ ,lone should be' 
~e8.:r~ tl1.e bottom of th~ ~ralloon seri$s (Jurassio) or tb,e t('>p of 

~~ 

heBt~damba ,series (Triassic)., Tile re.fl$C tions from thG lerNar 
zone snould cornEll from the balJem~nt or near basel.'tlen t rr"jks. As 
~6n~1.°r'~,~above, it has not O€:H:t!.1.)oSsible to oOl?l"elate re.fleot1,ons 
r:~rr. ifLw~er a one OVer fim:;r gr~a t distance" , .. /i,lao, S$veral 
a~dl;~i!~~S al'$ gentlrally fou,nd elosetogether, andthe:tr qUAil ty 
1 t 1n1Possl~~eP~~mi~:~~~t;aries along the traverse. This m~kes ' 
be oorrelated wi th', :r ,'wp-, Single olltst;andi:ng layer whioh could 
picked up again! t!0too ~e~ O;\\:ic!"l horizon,. and which Could be 
.$.On pha.n t()~ hOl'~ z on )'>1 at t';)ap in. toe. S~l 8mi 00 Grl"'$ 1& ti ons • Thus 
1&'101-$ wh1,eh G.reassu~ S d drawn frot'll ttle average dips otvarlout] 
ebl.:rae te:rlstlc$ whleh ~:"kto beoon.t'ol'mable , although the 
.pparen tl:r Change' gradUaliy t:Io~:"~~~ fOOd or bad reflaotors 
vagueness is eharao t&r1s t~ ,. '~:', e ,ravel'sellll. 'This t;rpleal 
bed. wl til de£lni tEl .ndPe~:1:;e:t\)~!1100tn. 1$$r~&s, whi,eh ,~aeks 
~' used i.'O:J'l detail d ,,',' ,,~ . ',' , lrao e:r st-l.OS which Gould 
attempts to correl:te g~:~:!ea.~surf'ace ma}:!tpl11g. ,Slm:tlf1,rly, 
t~8eth~r, usually ~.11· beC:Ulu!e ~~EH~'b even1, Where they aX'9 01013$ 
•• m~$equOllee ot roeke in dl.e>.f,eore ... 013$ do no t show the 
.'Of1'lstin~ ir1 some plaoes of J. d:rel t hore~s. The hasernont ,surface 
ot"h,@,'~ Plac,ea ot, met&mo""-n'''.,', S,P Y wea·the,r" ed, gr" &1',l:t te, anel 1n 1 
,-:e,OYl<'l.f *-- ,;ioJl',I;l,AC rock, could not 1"~ :j; 

<"~"Ic"'*"J.s"'~t retle<)tiof13 tlU'ou:h ,tk ' '.',' ,)"",.axpeoteato .Fr,lve 
lower .Ot~e retleo tiona are r; OUf.:;l< ~ l~ ,area, , thou1zh probal; 1'.1' some 

om d~ l,dl$(iHTIISJl1t .$u:r;.faee .. 

/ ::;1 
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Tho roflaotions trOm the upper zone Benarally show 
oonsistent dips, bU,t tbO:a6 from the lower zone are, more erratio. 
~s , se~u1l6 roasonablo when 3. t is considered that tl'le lowor ~one 
could gi Vel r1 se to a m1Jtture of reflec tion~. ' possibly from Opp~r 
or U1ddle 'lrla.8Sic sodiments (between whiob, aocording to Reeves, 
(1947) 'thero 'is a al!.Bht unoonform1 ty), from ,the basement surfaoe, 
from reetamorpbic bede within the basement in so~a arons, and 
multiple refleotions, .fl"om bieber zones. possibly, reflection,s 
trom all those , spur~es Qrepr~sen t in the reoords of various 
parts ,of tho area. ' ' 

Travors!)s were, extendod to the bores at \1arooby Qnd, 
nt 310ck 16 (see pla'tee 3 and 4). , Tbe basoment surfaoe at 
131oc\t 19 1s about 240 feot blaher than a'b t7arooby. TaG contact 
betwoen tlle t:Jalloon eer,1ee and the Dundamba sorios (after Reeves 
(194'7) is abou't 220 .. feet higher at Block 16 thlltl at \7arooby. 
Tbe two seismic phantom horizons sho~ a rise ,of about 40 teet 
from ~arooby to the Block 16 bores, and there is the~efore a 
d1screpanoy of about 200 feet. The above discussion indioates 
tha t no dof1n1 t(3 corre'la t10n be tween the lower phantom. hort zon 
and the basement ' surfaoe can 'be expeoted. '. 1 t migbt be expected 
hOVlever that ,'the upper phantom horizon would oorrelate falr.ly 
well w1 th the \"Ja1100D and Bundamba series, which aocording to 
Reoves (194"1) are conformable. But the seismic tie be twean 
the· bores is sbout 10 mlies long, and inoludes some bad reoords, 
and aboUt four miles , of unclosed traverses. Under the oiroumstanoes 
an e~ror of 200 feot is qui to possible. , . 

<) '; 

Other blah fea turea are , shown by the seismic reeul ta. 
and eolllO of them may war~nt further investlf!:ation. 'the stQOP 
ri eo' on the upper phan tom horizon on traverse F 'be tVIoan ahot-poin ts ' 
129 and 129 is basad on very doubtful evidence, and is probably of 
l1 t1:16 slc:nl!'lcanoe. BOTIovor. the borizons rise towards l'laroQby 
bore and to"arae the Blook 10 bores, and, at the 6outb-oas ,t end of 
Traverse C. The work ~ono to date does not indioato whether thoro 

~ 1s ari1' likelihood of the contours cloalns in tbese plaoee. 

In tho final report; it is proposed to discuss tho roll~v­
ina pOinte tn e~ea tar de tall: - ' 

1. ~otbods of roduction of results and estimation of 
probable errors. ' 

2. Presentation of crosa-seot1onsahowing all rofleotions 
ro.ool'tdad'. 

~. Average departur~ from oontormebl11ty of' the 
reflections from which the phantoro borizons were ' 
calculated, ond, possible revision of the zon,es used. 

4. l'oss1bi11 ty of multiple reflections. 

5. AnalysiS or the Poulter records and comparison with 
the Qonventional method. 

COtJOLUSlons. 

'!he s0ismlc s'lX'Vey bas indioated a,' poaoib~e closed 
struotural bigh contred approxiCJately at a point whoae co-ordinates 
on the mil! t817 arid ays tem are 167000B and lG9aOOOn on the Rott:a 

,4 mle sboot. '!he olo8ur<3 of" the feature appeare to bo about ' 
?O foot on the upper phantom horizon and about 150 feet on the lower 
phan,tol:] horl%on. Since tbese figures are 60,81'cel'1 'groator than 
tbe estimated probable ,~rrors there must bo sotne uncertainty 
concern1ne the rea11 ty ot the s true tural ble b and the arnoun t of 
olo~l\~e associated wi tb 1 t. The areal extont of the featuro is 
approx1mately threo square miles. Both soismic phantom hor1Eona 

~ sbow 'the feature in approximately the' samo position and this a~ooe 

/G •• 



... 6 .. 

... 11 w1th th. higb feature shown b7 the real.dual pav1. pattern. 
While the •• 1smi. ev1den.e tor the feature 18 poor" the agreement 
bet1l.en the gravity and a.i.mi. Jteaults In(S),eases, the probabill tr 
that the teature 1s real. lJ:hep8sulta a:re oompatlblEi w1 til .. 
b·a8frment b1gh teature and .. oorre.pond1ngtold1ng ot the oyerlylng 
.ediments, although' of .oour.e tbe ·pre.enoe of tibia ~ of 
struoture 1s not def':tn1 tel,. ind,loated. It 18 impossible to 
4. tePm1ne the apex of the tea ture aoc:ura tell" from the •• 1smic . \ 
results. because of the low dips and the medioore q~llt1 of 
the r'e.fleo tiona 11 

If.. a true ture suoh as t b& t inti! e a ted above ex! a ts 
1. t could .e:rve a. an oil-trap \mder iavourable cend! tiona. '!'he 
next step :1n the exploration :pro.g:r .. :mme 18 .. olose study by the 
companies conoerned ot this report together 111'1 th tl,'l$ geological 
and other factors assooiated with 'the possible structure and 
the t~.st1ng of 1 t· prior to a tinal dec1s10n regarding" drilling 
campaign. It 1. pointed out that the preparation of a final 
1'$);)ort on the results of the .e1sm10 survey is 'now 111 progress 
and ma7 modify the oonclua1ons lubm1 tted in this prel1m1nQf1 
report. . 
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