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 SUMMARY |

.The Bureau of Mineral Resources conducted a seismic and grav1ty

survey from August to December 1976 near the eastern margln of the Galilee

= Ba51n to investigate the structure of the northeastern and eastern marglns of
‘the basin,'and the extent and relatlons .of ‘the older, underlying Drummond and"

. Adavale Basins.

._Traverses'l and’ 2 were recorded during;August and September in the

Pentland-Hughenden'area. 'Both were recorded.digitally with Texas Instruments'

DFS IV equipment using 6~fold commonidepth-point recording technidues.g~

, Geophy31ca1 Service Internatlonal Sydney, has been.contracted to
digitally process the data and final 1nterpretat10n awaits the completlon of

process1ng, although preliminary results are avallable from field records and-

’1ntermed1ate stage processing.

These results indlcate that th1ck sediments in the survey ‘area are-

.more extensive than previously thought, particularly along Traverse 2 to the

northeast of Hughenden. The petroleum potential of the area may be upgraded

"on the basis of this. Traverse 1 crossed an. anticllnal structure that may be
prospectlve. Knowledge of the distribution and configuratlon of the Upper :
Permian coal measures in the Pentland-Hughendenarea has 1ncreased as a result

‘of the survey.



INTRODUCTION

' The Bureau .of Mlneral Resources (BMR) recorded four seismic traverses

in the eastern ‘Galilee Basin from August to December 1976 to. 1nvestigate the
nature of the ba51n margin and the relatlons between the Ga111ee and older,
_underlylng Drummond and Adavale Basins. The invest1gat10ns will assist the

l-understandlng of the geologlcal evolutlon, reglonal structure and hydrocarbon h

prospectiv1ty of . the eastern Galllee Bas1n.

' The f1rst two traverses were recorded .in the northeastern area of

3 the basin, in the Pentland-Hughenden area, from August to mld-September.- The

- remalning traverses were recorded farther south around the Clermont-Alpha area

and are dlscussed in a separate operat10na1 report on that area by Bra5511 &

Anflloff (1977),

Grav1ty 1nterpretat10n of the Whlte Mountalns Grav1ty Gradlent

.associated with the White Mountains structure (Flg. 1) suggests that thick

sedlments are faulted against Precambrian metamorphlcs and Ordovician and

'Silurlan granltes of the Lolworth-Ravenswood Block (Vlne, Jauncey, Casey, &

Galloway, 1965) . Structural and strat1graph1c traps have been proposed at the:

basin margin 1n-thls area (Vine & Paine, 1974,-p. 33) and if present would be

”prOSpective. Vine & Painev(1974) further suggest'a marked-thlnning or truncaé

tion of the Upper Carboniferous or. Lower Permian sequence against a possible’

_baSement SCarp-which_extends northeast from Hughenden (Fig.]l). “The only oil
”'and.gasfShows in thelnortheastern Galilee Basin have been in the Koburra Trough
'.tFlinders, 1970; VExoil '1965) and as the proposed scarp could form the north-
'.~west margln of this trough, it may be prospective if present. The proposal
‘was based on gradlents in the magnetic- fleld and a th1nn1ng of Upper Carbonif-

-_ erous to Permlan sedlments between" Koburra No. 1 well (Flinders, 1970) and the

Glenalvon Homestead Bore, 100 lm - ‘west of Hughenden. The w1despread ‘Upper .

., Permian coal measures which: crop out along the eastern: margin are strong

selsmic reflectors and can be easily 1dent1fied in the survey area.

Traverses 1 and 2 were recorded to test these proposals, although

Traverse 2 was not part of the initial program. . Traverse_l was_recorded from

-Torrens Creek, the Junctlon of Lines N16 and N12 of the Bowen Downs Seismic

Survey (Amerada, 1965) eastwards to near Pentland andonto the- granite outcrop.

- This traverse ‘passed over Gcological Survey of Queensland (GsSQ) Hughenden 3-4R

stratigraphlc bore, which lntcrsccts Drummond Basin scdimcnts, thereby

'prov1ding further information on the dlstrlbutlon of Drummond Ba81n sediments



in the survey area. Traverse 2 recorded northwest of Pralrie, extends Line
N2 of the Bowen Downs Selsmic Survey to t1e into GSQ Hughenden 5 stratlgraphlc
'.bore° = - o ; l4 ;

_ Detailed gravity readings were. taken along both traverses to enable
v':“ combined seismic and gravity modelling. '

" This. report presents details of operations and preliminary results

'based on field interpretatlons. Further data proce851ng ‘and detailed analy31s'

of the seismic and gravity data w1ll be required before a final 1nterpretation'

report is completed.

- SEISMIC OPERATIONS - =

The locations of Traverses 1 and 2 are shown in deta11 in. Flgures 2
lhand 3 respectlvely. Productlon statistics are given in Appendlx 1, DFS v

‘ equlpment settings are 113ted 1n Appendlx 2, and personnel and survey equlpment
; in Appendix 3. ‘ ' -

c N B

.Traverse 1

) Recording on Traverse 1 commenced on. 5 August at Torrens Creek and
.finished on. 27 August near Pentland.' v . -

_ The f1eld crew operated from a camp near Warrigal Creek. The trav-
erse followed the Fllnders Highway to ‘Burra, 18 km east of Torrens Creek, '

i whence it  swung east-southeast to the old highway and then northeast to. ‘tie

. “into GSQ Hughenden 3-4R.: Surveylng began a week ahead of recordlng, and .
T drilling ‘of shot-holes two-days ahead. The 12 km from Burra to the old hlgh- -
rway required much bulldozing to clear thick scrub and to cross two deep gravel—f

" filled river. gulleys._ A local bulldozer and operator were hired for this work.

" ‘Several corners along the old highway were bulldozed to m1n1m1ze traverse bends

“and the most eastern 2 km were bulldozed through moderate scrub "A total.of
15 km of the 56 5 km " traversed was bulldozed. _ < _

' '. Although ‘the thick bush and broken country along sections of” the -
‘fﬂtraverse slowed progress, the recording was not delayed by the drills and,
“1likew1se, the drills were not delayed by the . bulldozing.v The seven rig-days

e ]ost on Tfnverqe 1 wcro duc to. mcchnnical failuies and- four of the seven

e spec1f1cally to breakages sustained on- the journey from Canberra to the f1e1d..

Recording ‘was 24-channe1 6-fold CDP with a 1000. m—O—lOOO m double
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centre—gap sp11t—spread, and w1th the shot- between traces 12 and 13, 1n1tially..
Spread conf1guratlon was changed for Statlons 1456 through 1662 to. 1000

m90—916 2/3.m, single centre—gap shot on. trace 12 in order to record an uphole-

“time as.the_flrst.break on trace 12. The Input/Output radlo fir1ng unit was :

,faulty‘throUghout-the survey and gave erroneous uphole times.’ Stacking

diagrans for these two sPread:configurations are illustrated'in'FigUre 4(a).

A station 1nterval of 83 1/3 m was selected after considerations of des1red

rate of progre s, spread cable d1mens1on, and desired mu1t1p1e-fold coverage

of shallow events. “Calculations showed that at least s1ngle—fold coverage

could be ma1ntalned on events as shallow as 300 ms two-way’ travel—tlme._ A

.fair continu1ty of coverage was thus expected of the strong reflectlons fromJ

the top of the Permlan (P—hor1zon), the shallowest event of 1nterest, which

was adequately covered by 51ngle—fold in other surveys in- the area. The

deeper reflectors requlred however, multlple—fold coverage as the1r quallty_

was generally poor -on s1ngle-fold records. -Six-fold CDP coverage could be

"ma1nta1ned on events as shallow as 650 ms two-way travel—t1me.

_ " After experimenting, a single charge of 30 kg at a- depth of 36 m was
selected as ‘energy source, with 16 geophones in—line per trace. Hole_depths
varied from 36 m to 20 m and charge sizes from 30 kg to 16 kg along.the'trav—
erse. The larger and deeper charges- generally c01nc1ded w1th patches of .
deeper weathering along the traverse._ . ' e

' An expanded spread with a5 km offset and centred at Station 1068
was recorded to prov1de velocity 1nformation by- T2 X? ana1151s for normal move—'
out correct1ons to the data and tlme-depth convers1ons.v' ' '

Equ1pment settlngs of the DFS IV are tabulated in. Append1x 2, The
Geospace 1801 camera broke down after the first day' s recording and was even-
tually sent to Seismic Supply Internatlonal Brisbane, for repalrs.' ‘A broken

Ainput plug on the TRO—6 ‘camera caused several 1nterm1ttent dead and reversed

- traces on the field records, although not on tape. Thls fault however, con—

.cealed another equlpment fault which 1nterm1ttently phase - shifted- trace 10 -

roughly 150 . Playbacks of selected osc111ator tests by Geophy31cal Serv1ce
International (GSI), Sydney conflrmed that this phase Shlft was recorded on
tape but it is expected that d1g1tal process1ng will remove the effectlve
-static error so produced on trace 10. The cause: of this fault was not detect—'

ed in the field. In addition, the radio firing un1t produced an interm1ttent

~ varilable delay of 2 to 8 ‘ms on Lhc time hrcak, but agnln, lL ls cxpcctcd that

- digital proce531ng W1ll correct the static errors created.
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‘The'neﬁbas'éonductor‘PairZSPreadacables seemed to be of fragile con=" -

struction and broke at an average rate of one every two days.
Traverse 2-

‘ The camp shlfted to near Glendower homestead (Fig. 3) ‘on 30 August

.1jand recordlng on Traverse 2. began on 1 September at GSQ Hughenden 5.
i‘detailed location map of Traverse 2 1is presented in Figure: 3. North of: the

Flinders’ River the traverse- ‘crossed ma1nly flat open grasslands except across;

the foothllls of Mount WOngalee where steep-sided gulleys and large basalt

‘boulders 1mpeded progress. The traverse was bulldozed from the north end of
the line to the top of the scarp on ‘the 'south side of the F11nders R1ver, a
dlstance of 17 km._ South of_the‘Flinders River the traverse,followed the

.exlstlng d1rt road. o | S N |

' Surveying was. relatlvely straightforward over the traverse except

: for the steep rocky scarp, south of the. Flinders River, which slowed opera-

. tions. Drilling was slow north of the river owing to a hard near—surface clay.

'Llayer and dlscontinuous gravel beds. . -

‘ _ Recordlng was: 24-channel 6-fold CDP, 1n1tlally with spreads of 500

.,:m—0-458 1/3 m in order to detect the expected shallow reflection from the

Pfhorlzon at ‘the depth indicated by GSQ Hughenden 5. - This reflection was,

however,,recorded from a greater-depth -and from Station 1040 onwards, a spread

of lOOO'm—O¥916 2/3 m waS“used Not only d1d this accelerate productlon

coverage but velocity calculatlons ‘from moveout are more reliable. Shots were

: ;,QH trace 12 with no_centre gap. The stacking dlagram in Figure a(b) illus— .

R tratesrthe effect of the spreadrchange. Initial testing set'optimum-hole

;;depth-at:27'm-andvcharge size at 16 kg in a single hole. Geophone patterns

started as 2:rows of 8 1n—line/trace but were changed to 1 row of 16 in-line =

.é,vfrom Statlon 1040 onwards._ ‘While hole depth remained constant over the length -

of the traverse, charge size was. reduced to 9 kg after a series ‘of tests. and
_“comparlsons midway along the traverse. . One recording day was lost ow1ng to. .
~ slow dr1111ng caused by unconsolldated sand and gravel ‘beds near Fllnders
:.Rlver. An expanded spread w1th a 5 km offset was centred at Statlon 1600 and

-”‘.three uphole shoots were conducted. . Other ‘relevant statlstics are given in

prpcndix 1.
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- GRAVITY OPERATIONS

iDuriné the.periodrfron 14 October to.22 October, grayity observations
were made at every half- kilometre along the seismic traverses. W. Anfiloff
made 140 observations along Traverse 1 and D.” Schmidt made 90 observations
along Traverse 2 using Worden grav1ty meter W169 (C. F. = 0. 10114 mgal/dlv ).

Traverse 1 was tied to base 6305. 0235 which is 31tuated at benchmark
'49/35 near Pentland, and Traverse 2 was tied to base 6305. 0204 which is’
situated at benchmark 49/4, on the. Hann Highway (Fig. 4). The two traverses

. were tied together at benchmark 40/48 at Torrens Creek. This common tie

dlowed the two traverses to be processed as one, The discrepancy between the’

~ .given 1nterval between the two grav1ty bases, and the interval measured in the

survey 1s;0.02 mGal. These,data are given in Table 1. The results of the ..
survey are given as Figures'S and 6 in the form of elevation, observed gravity,

and Bouguer anomaly prof11es for a range: of densities between 2 0 and 3. 0

t/m .
TABLE 1° - Connections’ to pravity base stations
BASE - OBSERVED GRAVITY OBSERVED GRAVITY ' - DIFFERENCE
B (1963) - (1976) - (mGal)
6305.0204 978596.08 »,71978596;08 S 0.00
6305.0235 = 978603.82 . 978603.80 . 0.02

| SEISMIC DATA PROCESSING

Refraction interpretation of production shots and'uphole'shoots was

used to determine Velocities‘and.configurations of the near-surface low-

H“-.velocity layers as a basis.for static calculations. One major problem was the

varlable and 1nterm1ttent delay on the tlmebreak, as descrlbed in the chapter

* on se1sm1c operatlons, but it is expected that autostatlcs will remove the

: res1dual statics in the f1na1 stages of proce531ng.‘ Traverses 1. and 2 were

both" corrected to.a datum of 400 m with a replacement veloc1ty of. 2600 m/s.

GST- Sydney have been. contracted to: dig1tally process the ‘survey data and have

: produccd a. bruLc stnck on both Traverses 1 and 2. -Turther proccsslng will

_llkely entail . further velocity analyses, filter analyses, deconvolution tests,

autostatlcs, and a final stack. The-final stacks are expected to be improve--
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ments on the brute stacks because of more prec1se veloc1ty control auto-

statlcs, and more careful trace ed1t1ng.

PRELIMINARY RESULTS'

Record quallty on. Traverse 1 1s variable but generally poor.“ A
strong reflection from the P—horizon is v151b1e on most field records and a

.prellmlnary 1nterpretation (Flg. 7) shows that the P-horizon rises from a

'.depth of 1200 m (0.75 s reflectlon time) at - Torrens Creek to near the surface .

at ‘GSQ Hughenden 3—4R. Around Station 1226 there 'is an. anticllnal structure
; that could be faulted._ At the east end granite crops out and sediments ‘most

jlikely lap ‘onto the basement as. it rises to the margln. The gravity results

(Fig. 5), 1n addition to conflrmlng regional. grav1ty trends, reveal p0581ble"w

'_ba51n margln faultlng near - Statlon 1520. _ .
_ ' Deeper reflections have been 1dent1f1ed on the brute stack section
and tentatlvely labelled as Top of Drummond and Basement (Fig. 7) Final

'1nterpretat10n awaits further proce531ng.

;s Record_quallty on Traverse 2 is generally bctter than on Traverse 1

and the P—horizon'"radually shallows from a depth of 1100 m (0. 7 s reflection

time) at the Pralrie end to 800 m (O. 55 s reflection t1me) at GSQ Hughenden 5

(Fig. 8). -GSQ Hughenden 5 was drilled to 446 m and in1t1a11y 1nterpreted to

penetrate 3m of Upper Permian rocks. This 1nterpretat10n ‘has. been rev1sed on

the basis of this survey (Gray, in prep.). . Neither the seismic results nor

_ the gravity results show any ev1dence for the steep northwest margin of the
Koburra Trough that was proposed by Vine & Paine (1974) . _

' _' -The pre11m1nary 1nterpretat10n along Traverse 2 (Flg. 8) indlcates

that Drummond Basin. sedlments extend farther west and north than prev1ously

thought. As oil ‘and gas.shows have ‘been’ recorded in .the Galllee Basin and

“-‘pre—Galilee Ba31n sediments in Lake Galllee No. 1 and Koburra No.'1 wells, a

wider distrlbution of Drummond Basin sediments- is 31gn1f1cant in upgrading

.the petroleum potential of the area.
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" APPENDIX 1

"OPERATIONAL STATISTICS

Traverse 1

" Traverse 2

 Sedimentary basin

: Campjsité"

Recording commehqed fu
.Recofding,completedi .
Length of traverse '
Tbtél no., of shoté' _
" no. of production shots

: max1mum no. of shots in- one day

Max1mum no. pf productlon shots,ln'

one day
No. ofufécordingfdayst
_Retordiﬁg days’losti
Av. no..shots/recotding day ..
'~ Av. no. production shots/recording

‘day N

Av. surface coverage/recording day

. Topographic survey control

Total no. of metres drllled
Total no. of rlg—days

Total no.vof rlg-days‘lost

ey Explosives used

'Detonators used

™ . Spread geometry_

- Station intefvalf
Gédphqné:pgttéfﬁ
GeOphoné Spécing 

‘Notmql ﬁplé:pnttéfn :
3:Averagé“ﬁoietdepth-_

_Galilee_Basiﬁ

Warrigal Creek

6 Aug _
27 Aug
56.5 km

347

328

35

35

17
0
20.4

19.3 _'

3. 24 km
'Dept Admin.

. Services

Bench marks_

9880 m
57
7

- 6911 kg
' 616. 
split

.83 1/3'm

" 16 in-line

- per- trace’

Sm

: :siﬁglé hole-'

. 30 m

'Giendower H.S.
1 Sept

14.Séptf
©35.3 km

240

217

36
- . 10.5:

= 1

2009

3,36 km

6013 m
3.5

L2
2906 kg
296

. gplit.

41 2/3 m or
83 1/3'm-

2 rows of 8 or 16

1n-11ne/tr.
- 5 m

. single hole
27w



E .~ Shot :on trace

CDP coverage

uStatioﬁ?Range_

Distance bulldozed -

"Record quality.

Between 12/13 or

on 12
6-fold
- '996-1673
15 km

poor-fair .

on 12-

- 6-fold

9881835

17 k'

fair



-10-

APPENDIX 9 .-
DPS v INSTRUMENT SETTINGS

- Parameter. ‘ S e - Setting

Saﬁpie"réﬁé g o B . | 2ms _
‘Record lengtﬁ':- ; | '  -f '._ LR 6 sr(somello?secbnd_records)
Reeb;ding'filtefs; hi-cat-f Eo Te . 19E he '
| Clomeut’ . 12hs

hi-cut -slope o e - _172 dB/octa&e

lo-cut slope S : - 36 dB/octave
’._Galn constants '  T ... 36 dB-
- (Input module) _ F '  (effective 42 dB)
.>  Tape format o e Ol w5 'SEG B 800 b.p. 15
- - Lo 1" 9 track
- S . : : NRZI...
-'Notch'filters'." Ll . j:' N | in -
_'(centre150-hz) B ‘ | |
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APPENDIX 3
PERSONNEL AND EQUIPMENT

- Personnel
-_Pariy-Leadef S L J. Pinchin . -
GeophyéiCists:.- T L - J.A. Bauer
AT | D.L. Schmidt
P. Petkovic (11.8.76 on)
. _ . : AR, Nelson (GSQ) (25 8 76 on)
Party Cle?k- _ ..:' .'.. ; .'v_ fW E. Gunner
Technical Officers . C.L. Abbs (27.8. 76-13.9. 76)
R, * JiK. Grace (4.8.76-3.9.76)
_ . g . e g ¥ S.lJennlngs (8. 9.76 on)
" Field Assistan;s - ' :. . RD. E. Cherry (5.8. 76—27 8. 76) -
ir e Tt :L. Rickardsson |
rSurveypf - ;Supplled by Dept. 'EP.;Boersma | B
Surveyor T.O.) . Qf Admin. . I..Kaczerepa (18.8.76 on)
Chairmen ) ‘Services.. ' G. Strickland -
| | . | '_ ' G. Paynter .
NToolﬁﬁéhér . _'__: * 7 'E.H. Cherry
Drillers : P L l:_Ta Shanahan .
PR | " K. Huth
_ i _ : J. Kearney
Drill ASsisténté_ o R J;'Henry_
. | ) . ' J. Mesics
o W.: McDermott
.Mebhapics. A } . T. Johnson
S | 3. Keyte

. Wages Hahds- o -_f. - fifteen b

e Eguinment'.
‘Recording system |, TI DFS IV .
Cameta -N~f-' o § 2 SIE TRO=6 - .
. . P | " Geospace 1801 part-time
Cvnphungg ad - ' o :CSC'ZODlS.hz? lZﬂQ-unftﬁ
‘Cables ... . 5CG5, 265 m, 14 units



Transceivers
Radioashoqfing,equipmeht
Vehicles

Recording truck _'
Shooting. truck

WOrkshop -
;Flat tops

" .Water tankers

Personnel carriers -

.Geophone carriersg
Stores truck

Surveyors' vehicles

Drills.

Tankers.
:Trailers
Officef caravan-
. Kitqhen".," o
. Ablutions "o
Exp1051ve magazlne
-WOrkshop tra11er_  -iv
:Stores ' A
© Drill

Generator

.Weiding_Trgiler s =

W e NN e e e

-l

.Codan, 6924 SSB 4 units . - :
:-Pye Cambrldge, M 100 6. unlts _:

‘I/0 R.F.U.
x Bedford 3‘t§nne'4 X 4
* " "o
x International D1610 3 tonne bx 4
X. " oo T n 'anl .
'X. e _ Cm , “u "
x Landrover SWB, 1 x Tbyoﬁa~SWBV
x ToyOtafLandérﬁiser,'l x Landrover LWB'
x Landrover LWB V -

International D1310 30 cwt 4 x4

.2 x Landrover LWB (supplied by Australian

Surveying Office)

. 3.x Mack 8 x 63 Mayhew 1000
3 x.AEC Militant 6 x 6

" 4-Whee1:

‘2% 4 Wheel
-Q-Wheei

2 { " (hired from Les Brown HireNSérviCe;

* Townsville)
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