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INrRODUCTION 

The marine reflection seismic survey, 1961, of Bonaparte 

Gulf was carried out by Party 179/G of Seismograph Services Limited 

of London, under contract to 1/:ines Administration Pty. Limited, the 

technical and administrative Company for the "Associated Group" 

consisting of ~-

Associated Australian Oilfields N.L. (Titleholders) 

Associated Freney Oil Fields N.L. 

Associated Continental Petroleum N.L. 

The Papuan Apinaipi Petroleum Company Limited. 

Interstate Oil Limited. 

H.C. Sleigh Exploration Limited. 

The planning, supervision and portion of the Report were the respon-

sibility of J.E. Burbury, Geophysicist, and D.M. Traves, Exploration 

Manager of :Mines Administration Pty. Limited. J.E. Burbury was also 

responsible for the field supervision of the survey. R.D. Lugg was 

Party Chief and D.A. Hartley, Operations Manager of Seismograph Services 

Limited. 

The survey was approved by E.N. Avery, Managing Director 

and other Directors of the Board of Mines Administration Pty. Limited. 



SYNOPSIS 

The marine reflection seismic survey described in this report 

was conducted in the area designated as the Port Keats Marine Prospebt, 

Ylhich covered Port Keats Entrance and Eastern coastal waters of the Bona

parte Gulf from Cape Dombey in the north towards Turtle Point in the south. 

Tho survey was designed to determine the thickness and structur

al configuration of the Palaeozoic sedimentary section in the coastal area 

of the Port Keats Sub-Basin and in particular, whether the oil prospective 

Carboniferous, Devonian and Cambrian rocks of the Keep River area extend 

northwards and occur below the mantle of Permian outcrops in the Port Keats 

Sub-Basin. 

Gravity surveying throughout the Bonaparte Gulf Basin has indic

ated that major sediuentary thickening occurs in the Port Keats Harbour area. 

Recent seismic surveying to the south of Port Keats Mission also indicated 

that the sedimentary section was thickening to the north. The two east-

. west marine seismic 1 ines north of Port Keats i.iiiission were intended to 

confirm that a thicker sedimentary section occurs in this area than that 

occurring south of tho Mission. The marine seismic lino from Port Keats 

Harbour south to connect with the 1960 Port Keats seismic work and traverse 

Queens Channel to tho uouth of the Keep River, was designed to determine 

whether any of tho Palaeozoic units of the Keep River Sub-Basin ban be 

traced from one area to the othr~r and also investigate the nature of tho 

large gravity high mapped in the Queens Channel. 

Shooting comn1Gnced on 15th September, 1961, and terminated on 

20th September, 1961, during which time 185 miles of traverse were shot. 

Weather conditions were good throughout the project. 

The survey was conducted as a three boat operation using the 35 

ton barge m.v. "Tamona'1 as recording boat and the 45 foot launch "Zena" as 

shooting boat. The 300 ton fishing vessel m.v. "Laakanuki" was used as a 

mother ship and also assisted in locating the shot points. 

The positioning of the survey was effected by dead reckoning. 

A winch system for releasing and recovering the geophone cable 

for each shot allowed the recording and shooting boats to steam at constant 

speed through the water •. · 

All shots were recorded on magnetic tapes which were replayed in 

Wyndham to giv;.;; varia.hle area time sections, corrected for dynamic step-out, 

from which the field interpr0tation was made. No conventional records were 

taken but a density modulated display unit gave an instantaneous dynamically 
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prospect area, at the junction of Lines 2 and 3, by a major anticlinal 

feature. Nb definite closure is shown on the contour maps. However, the 

greater part of this feature appears to ~ie to the north of Line 2, outside 

the area covered by the survey, where critical horth-east dip may occur. 

Immediately to the south of thi~ anticline faulting, upthrown on 

the south, is postulated on Line 3. 

The regional north-west dip persists over the southern portion of 

the prospect area with the exception of two prominent anticlinal folds 

centred about shot points 515 and 597 on Line 5. 

RESULTS 

The sections show fait'to good reflection quality and continuity 
. ·,It 

except in the south on Lines 6 -and 7 where the continuity deteriorates, 

especially on the deeper events. 

Horizon 1 A 1 • 

Over the whole northern ~rea the sections are characterised by two 

shallow reflections which show exeellent continuity and can be readily 

correlated throughout the area, with the exception of the portion of the 

--~'fault zone on Line 3 between shot points 246 and 258. 

- Horizon 'A' was chosen to coincide with the deeper of these two 

reflections which are separated by a time interval of approximately 0.250 

second. 

In the southern area these reflections can still be followed until 

they become so shallow that interference occurs between the reflected 

energy and the water transmitted energy; for this reason, Horizon 1A1 was 

discontinued at shot point 639 on Line 6 at a reflection time of 0.250 

second below datum. 

The contour map shows north-west regional dip interrupted by a 

prominent anticlinal feature situated immediately north and east of the 

intersection of Lines 2 and 3. 

This feature shows a sharp reversal on Line 3 ~ith 0.150 second of 

north dip mapped to the northern extremity of the Line at shot pqint 216, 

and 0.170 second of south dip against the fault at shot point 239. 

On Line 2, the west flank is well developed and shows 0.370 second 

of regional dip to the end of the line at shot point 215 with the possibil

ity of minor faulting at about shot point 182, whioh would be upthrown 

the east. Bast of the intersection of Lines 2 and 3, the horizon is virt

ually flat along Line 3 except for minor undulations and remains at the 
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definite closure is shown on the contour map; however, since it would appear 

that the ·greater part of this anticline lies to the north of Line 2 and out

side the area surveyed, it is possible tha~ some closure does exist further 

• to the north-east. 

The syncline which is centred at shot point 151 on Line 2 has 

been contoured as extending in a south-westerly direction into the fault 

zone on Line 3. 

·This faulting has been postulated because of the marked change of 

character on Line 3 between shot point 239 and shot point 259 on the two 

strong shallow reflections which e.lsew.here show persistently good character 

and continuity. These two reflections can be readily correlated between 

shot point 239 and shot point 259; however, although two weak events of 

simil~ time interval can be distinguished between shot point 241 and shot 

point 245, no such events can be recognised on the section between shot point 

246 and shot point 258. 

Correlation between these two weak reflections and the stronger 

reflections north of shot point 239 indicates a fault. uptb,rovm to the south 

at shot point 239. Similar faulting has a~so been postulated at shot point 

259 south of which point the two strong reflecticms can again be readily 

distinguished; the throw of this southerly fault cannot be accurately deter

mined due to the total loss of correlatable reflections north of shot point 

259 and, similarly, the contouring within the zone of faulting must be con

sidered conjectural only. 

Elsewhere within the northern prospect area, the map shows uni

form regional north-west dip with minor terracing on Line 1 between shot 

points 55-57 and a small anticlinal fold on Line 4 at shot point 298. 

South of Line 4, the programme consisted of long reconnaissance 

lines and no closed loops were ;urveyed? Horizon 1A1 in general rises to the 

south consistent vlith the north-west regional dip mapped further north; 

however, folding results in the formation of two prominent anticlinal rever

sals centred about shot points 515 and 597 on Line 5· 

The reversal at shot point 515 exhibits 0.300 second of south4vest 

dip into the major synclinal reversal mapped at shot point 550; the reversal 

at shot point 597 shovrs 0.170 second of north-east dip into the same syn

cline and 0.060 second of south-west dip into the flanking syncline at shot 

point 604. 

Horizon 'B' 

Horizon 1B1 was chosen as a deeper phantom horizon which generally 
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Due to this discontinuous nature of the deeper results, the contour map 

of Horizon 'B 1 is of a lower order of reliability than Horizon 'A' which 

continuously maps an identifiable event. 

The contour map of Horizon 'B' shows identical structural 

features to that of Horizon 1A1 but,·at this depth, the relief is con

siderably greater. Over the northern area for example, the overall north

west dip on Horizon 'B' is 1~400 second as compared to 0.720 second on 

Horizon 'A'. It is worth noting that this amount of dip on Horizon 'B' 
is approximately twice that of Ho-rizon •A' and the possibility of multiple 

reflections influencing the deeper horizon cannot therefore ·be completely 

eliminated. 

To the south of the point on Line 6 where Horizon 'A' was dis

continued, Horizon 'B' is featureless and continues to demonstrate the 

north4vest regional dip trend, 

GEOLOGICAL I~~ERPRETATION 

The results of the marine seismic survey in the Port Keats and 

Keep River areas have shown that the sedim~;tary section incr~ases in thick-· 

ness seawards over the whole of the area investigated, that is, from Cape 

Dombey in the north to Quoin Island in the Queens Channel. The general 

trend in increase of section is north-westerly. This trend is clearly 

indicated in the northern part of the survey area and althoug~ little 

directional control of trend is afforded by the regional lines to the south 

1
(lines 3, 5, 6, and 7), a persistence of the north-west trend to the south 

appears to conform with the observed data. 

In the northern part of the survey area both seismic horizons 

mapped show a major irregularity in the north-west trend. This occurs near 

the junction of Lines 2 and 3 where a reversal of dip of approximately .150 

seconds indicates an anticlinal structure extending to the north-east. West 

of the junction ~f Lines 2 and 3 the north-west dip increases and the lower 

horizon, Horizon 'B', shows a maximum reflection time of 2.560 seconds at 

the end of Line 2, and is seen to be still dipping to the west. The depth 

to Horizon 1B1 would be approximately 12,000+ feet in this area. 

Along Line 4 both horizons show a continuous increase in depth 

to the west apart from a very small reversal near shot point 297, which 

could be due to surface reef development in this area, and a sharp reversal 

of the west dip on the extreme western end of the line. 

The reflection results in the northern area indicate that the 

<><>rlimAni:A.T'v ~Ar.t ion "inr.reases in thickness to the west and that the major 



The results of gravity surveying over this northern area had 

indicated that the axis pf sedimentation in the Port Keats Basin extended 

north through the Port Keats Harbour and that the basin broadened to the 

north. As shown above the seismic surveying does not confirm the con

clusions drawn from the results of the gravity surveying. More detailed 

gravity surveying may indicate a relationship between seismic and gravity 

results, but at present the gravity results cannot be relied upon to indic

ate basin trends in the Port Keats area. 

Throughout the vrl1ole of the survey area some reflection events 

occur below Horizon 'B', however, their continuity is poor and they appear 

on a few consecutive records only. It is possible that these sporadic re

flection events could be originating from the same section that gave rise 

to the numerous deep partial reflections mapped by Austral Geo Prospectors 

Pty. Ltd. during the land seismic survey (1960). These deep partial re

flections showed angular unconformity to the overlying section and it was 

considered that the unconformity was the base of the Palaeozoic section. 

The deeper reflections mapped during the marine survey appear to be con-

ormable with the overlying section and hence no suggestion of the base of 

· 1 'the Palaeozoic is indicated. 
tl 

Shot point 515 of the marine survey is approximately l milo west 

of shot point 170 of tho Austral Geo Prospectors Pty. Ltd. land survey. 

\ eflections at times of approxiinately l-.300 an<i 2.000 seconds appear on 

oth records. The record quality at shot point 170 is very poor however, 

nd the numerous reflections observed at shot point 515 are not seen on the 

ecord of shot point 170. East of shot point 170 very poor records make it 

·mpossible to correlate the reflections of the marine survey with those 

bserved in the good record area of the land survey approximately 12 miles 

Intervals between reflection events observed in good record areas 

f both surveys are difficult to correlate and hence correlation of horizons 

apped is not possible. 

Lines 5 and 6 of the marine survey traversed the largo gravity 

igh anomaly in the Queens Channel, which was mapped by the Bureau of Miner-

1 Resources sub-marine gravity survey as being centred at about shot point 

10. 

The gravity survey showed positive reversal of Bouguer gravity 

alues of approximately 25 milligals between Pearce Point in the Port Keats 

rea and the Keep River Inlet to the south. It had been postulated that 

he large gravity anomaly represented a basement high that could have formed 

barrier to Palaeozoic deposition in the Bonaparte Gulf Basin between the 

eep River and Port Keats areas. The Bouguer gravity values over the high 
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show a continuous rise to shot point 600, where the lower horizon still shows 

a reflection time of approximately 1.300 seconds. Tho lower horizon Horizon, 

'B 1 , rises approximately .300 seconds from shot point 550 to shot point 600. 

Between shot points 600 and 620, Horizon 1B• shows reversal of approximately 

.080 seconds and then rises again to the south--east to the end of Line 6. 
Horizon 1A1 shows similar trends. Although this structural reversal near 

shot point 600 coincides with the crest of the gravity high, its magnitude 

is insufficient to account for the observed gravity reversal. Some scattered 

reflections occur in the second below the Horizon 'B' level in this area whxn 

appear to be conformable with the shallower section. No indication of a more 

:Pronounced structure at depth or any change in the general character of the 

reflection section that could explain the gravity anomaly is evidenced on 

the results of Lines 5 and 6. 

It must be concluded that although the small reversal shown on 

Lines 5 and 6 may well be related to the gravity high anomaly, the major 

cause of the gravity anomaly must ocqur below th~ section mapped and that 

sedimentation, at least in part, was continuous across Queens Channel and it 

is likely that the Palaeozoic section occurring 'in t~e Keep River area would 

also occur in the Port Keats area. 

"'L.OC.ATJ:Oli,C)F SHIP'S POSITION AND DJJ'I'~INATION 
OF SHOT'POINT POSITIONS g 

In order to predict accurately the time cycle at which shots 

should be fired to ensure the correct spacing between them, m.v. Laakanuki 

was· anchored ahead and close to the line of traverse, to time a known length 

of the geophone cable as it passed her. The recording boat's speed was fre

quently determined by this method and used to adjust the time cycle as 

currents, winds and tides varied. Within sight of land the ship's position 

was fixed at each shot point by two or more magnetic bearings measured from 

the recording boat's standard compass to prominent topographic features such 

as Cape Hay and Mount Goodwin. Further to seaward the lines were shot from a 

previously fixed buoy position within sight of land, or from the Laakanuki 

anchored to act as a back si&~t, on a time cycle and compass course. 

Buoys were dropped to position accurately the ties at all line 

intersections and to mark the position of a line at the end of a day's 

shooting. 

At each shot, the ship's position, water depth, ship's head and 
' ' 

cable deviation were tabulated. Cable deviation was read by sighting the 

cable from ~he stern by alidade and measuring the angle between the cable 

and the line of the ship's head. The convention adopted for fixing the 
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Commonwealth Topographic Survey Maps Nos. D52-7 and D52-ll. The shot 

point was plotted 1615 feet behind the ship's position along the line of 

the true cable bearing (see Diagram 2). 

The distance between shot points was 1320 feet and the straddle 

spread length was 1265-D-1265 feet. 

The line of shot points xelative to the ship's true course 

\ depended on currents, winds and tides and varied continually with them. 

RECORDING : 

A straddle spread technique consisting of 24 Gulf pressure hydro

phones equally spaced at 110 foot intervals was employed. The hydrophones 

were suspended 10 feet below the surface of the water from a buoyant stress 

member to which the conductor cable ,;..as atta:ched. ·The charge was detonated 

from a separate firing line between stations 12 and 13. 

In order to eliminate· extraneous noi.13e arising from the motion of 

the hydrophones through the water, the reqording caqle was released a few 

seconds before the shot. This action also allqwed the hydrophones to sink 

to their operational depth. Five seconds after the. shot, the cable was 

wound in and held ready for the .. next shooting cycle. ThE;!. whole cycle of 

events being performed automatically by a remote. control unit. 

The recording set up was as follows :-

1 •. 24 A.AZ amplifiers (Filter settings H.P. 15 c/s; L.P. 65 c/s) 
whose output was split betw~en -

(ba) DS8 Electro Tech Magnetic Tape Recorder. 
( ) DMD Unit (Filtered 17-55 c/s). 

The low pass filter of 65 c/s was selected to afford partial compensation 
for the response of the pressure geophone which increases with frequency. 

2. 15 transistorised amplifiers receiving their input signal from a set 
of monitoring heads on the DS8 recorder and with their outputs feeding 
a Visual Display Unit. 

The DS8 is provided with 27 recording heads which were employed as follows -

Heads 1 - 24 - Geophone signals (Head No.1 recording the signal 
from the geophone nearest the ship). 

Head 25 - 100 c/s timing signal. 

Head 26 - Time break. 

Head 27 - Trigger pulse for playback. 

Continuous rolls of tape were used, varying in length bcltween 200 and 500 
feet. The tape speed was 7i inches per second and about 4i second of 
seismic inforn;o.tion '3.fter the time break was recorded. 
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played by projection on to a perspex screen from conventional galvano

meters. 

The DwiD Unit gave an instautaneous corrected time section with 

approximately 4i seconds of information. Carriage speed was 4 inches/sec. 

using 12 signal channels 2, 4, 6, 8, 10, 12, 13, 15, 17, 19, 21 and 23. 

SHOOTING 

The method used to'locate the shot point midway between geophone 

etaticins 12 and 13 was as follows z-

! ' The shooting launch steamed parallel with the geophone cable 

opposite and approximately 100 feet nway from a marker buoy on the cable; 

this launch towed a 150 foot firing line with a cone buoy suP.porting its 

free end. The explosive charges (10/20 lbs. 0>ophex) were slung on rings 

which slid down the insulated firfng line to the cone buoy. A section of 

the firing line near the cone buoy was not insulated and thus a circuit was 

made from the blaster to shooting cable to charge through a sea water return 

to the ship's hull and blaster. The b1aster used was capacitive and, with a 

voltage, of 1500-2000 volts, was ·sufficient to overcome the leakage and 

·supply adequate volts at the end of the shooting cable to detonate the shot. 

The depth of shot was 4-5 feet below the surface. 

The shot was fired remot_ely by the interruption of a radio 

oscillator signal transmitted from the recordir~ boat. Prior to the shot, 

this signal was demodulated and rectified by the shooter's radio and was 

. used to _''ho),._d off" the blaster. The interruption of the oscillator signal 

was performed by remote control unit on the recording boat and the system 

gave rise to a constant 2 millisecond delay between the recorded time break 

and the detonation of the shot. 

Some difficulty was experienced, especially at the start of the 

survey on Line 1, in positioning the shooting boat accurately so that the 

shots were detonated midway between geophones 12 and 13. This was mainly 

due to the throttle control on the shooting boat being situated on the engine 

itself, and the coxswain at the wheel being unable to make the necessary 

small adjustments in speed directly from the bridge. Either bubble or air 

shots would be likely to result from sudden changes in speed while endeav

ouring to position the shots accurately. These indicate that detonation of 

the charge has occurred either at too great a depth or too close to the sur

face respectively. 

In the case of a''bubble" (for example, at shot point 447), 

successive expansion and contraction of the pocket of gas generated by the 
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When the charge is placed at the correct depth (4- 5 feet) 

the first expansion of the gases will have just been completed at the moment 

tho "bubble" breaks the surface. 

PLAYBACK 

Variable Area Sections (VAX) were produced in Wyndham by play

back from an Electro..JI'ech DS7'magnetic recorder through a second set of 24 

AAZ amplifiers using half-section. H;.P. filters 15 c/s and single section 

L.P. filters 65 c/s. All tapes were played back unmixed. 

Vfhen the tape was recorded 'on the DS8 recorder, the time break 

·was fed to two heads, No.26 iri line with the signal heads and No.27 dis

placed by a distance equivalent to 240 milliseconds. On playback through 

the DS7 recorder with all heilcls.8.1i~etl No.27 track produced a pulse to 

trigger the vAx 240 milliseconds in advance of the time break which then 

was displayed on Trace 2. This procedure ensured that· the time break and 

first· breaks appeared on the VAX sections·. · 

No static corrections were applied but all heads'were corrected 

for the 2 millisecond time break delay referred to above under shooting. 

One setting of dynamic correctiori was employed throughout the 

prospect. 

Enclosure 22 illustrates filter comparison tests made on Line 2 

to determine the optimum filter settingfor playback. 

Records incorrectly recorded, e.g. misfires, are marked 'X' on 

the VAX sections. 

COMPUTING g 

1. Elevation Correction. 

The whole of the interpretation of this prospect is referred 

to a sea level datum. No elevation corrections have been applied since the 

combined depth of the charge and geophone was always less than 15 feet, 

leading to a maximum correction of less than 3 milliseconds. 

2. Water Depth Correction. 

No corrections for water depth have been applied. The water 

depth varied from 20 feet to 90 feet with an average of 60 feet. Assuming 

a water velocity of 5000 ft./second and an estimated near surface velocity 

of 7.200 ft./sGcond this leads to a maximum correction of 10 milliseconds 

and an average correction of less than 4 milliseconds. 

3. Weathering Correction. 
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CONCLUSIONS 

The results of the survey were satisfactory and a rapid rate of 

progress was achieved. 

The results have shown that the sedimentary section increases in 

thickness to the north-west and that the major basin development must occur 

west and north of the surveyed area. 

The contour map3have defined a major anticlinal structure near 

the intersection of Lines 2 and 3 which may well show considernble closure 

further north-east outside the area covered by this survey. 

Structural reversal was mapped near Shot Point 600 in Queens 

Channel which coincides with the crest of a large gravity h:\.gh; ho\vever, 

the magnitude of the reversal is insufficient to account for the observed 

gravity anomaly and it is concluded that the mc.jor cause of the large gravity 

anomaly must occur below the section mapped. 

Complete loss of sedimentary section across Queens Channel was 

not observed and hence it appears that sedimentation, at least in part, was 

continuous between the Keep River and Port Keats areas. 

ENCLOSURES AND DIAGRAMS 

1. Enclosures. 

No.1 - VAX cross section Line 1 shot points 1 - 42 
No.2 - ditto. 1 ditto. 43 - 90 
No.3 ditto. 2 ditto. 91 - 131 
No.4 ditto. 2 ditto. 132 - 155 
No.5 ditto. 2 ditto. 156 - 185 
No.6 ditto. 2 ditto. 186 - 215 
No.7 ditto. 4 ditto. 325 - 372 
No.8 ditto. 4 ditto. 295 - 324 
No.9 ditto. 4 ditto. 272 - 294 
No.lO - ditto. 4 ditto. 374 - 415 
No.ll - ditto. 3 ditto. 216 - 271 
No.l2 - ditto. 3 ditto. 416 - 433 
no.l3 - ditto. 3 ditto. 434 - 473 
No.l4 - ditto. 3 ditto. 474 - 513 
No.l5 - ditto. 5 ditto. 514 - 536 
No.l6 - ditto. 5 ditto. 537 - 569 
No.l7 - ditto. 5 ditto. 570 - 610 
No.l8 - ditto. 6 .ditto. 611 - 650 
No.l9 - ditto. 7 ditto. 111 - 742 
No.20 - ditto. 1 ditto. 697 - 716 
No.21 - · ditto. 1 ditto. 651 - 696 
No.22 Filter comparisons 2 ditto. 206 - ·211 
No.23 - Location map - scale 4 miles to the inch 
No.24 - Tine contour map - Horizon A - Scale 1 mile == 1"· (northern shoat) 
No.25 .J ditto. ditto. ditto. ~central sheet ) 
No.26 - ditto. ditto. ditto. southern sheet) 
No.27 - ditto. - Horizo~ B - ditto. (northern sheet) 
No.28 - ditto. ditto. ditto. (central sheet) 
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3. Diagrams •. 

l'Io. 1 

No. 
No. 3A 
No. 3B 
No. 4 
No. 5 

Ship's head, True Course, Comp~ss ~rror, Cable deviation 
diagram 
Geophone cable disposition. 
Filter Curves AAZ Aoplifiers for Record and Playback. 
Equipment. 
Filter Curves for TIM]) Am:plifi!'lrs. 
Combined response curve of GCF pressure hydrophones and PJ'..Z 
amplifier. 
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APPENDIX "A'! 

Sfi/I'IS'l'ICS ~/UH LIST· OF PE~L30NNEL AND EQUIPMENT 
DTCLUDiiiG CRAFT • 

STATISTICS 

No. of days at sea 
No. of days shooting 
No. of days travel 
Coverage in miles 

·No. of shots fired 
No. of shots per shooting day:· 
Total hours worked 
Hours recording 
Hours travelling 
Hours lost due to breakdovm of · 

equipment or vessels 
No. of misfires 

9 
6 
3 
185 
742 
124 
86i 
3Bf 
47~ 

Nil • 
. 18 

Geophex used 
Detonators used 

14,000 lbs. 
750 . 

field Personnel. 

Mines Administration Pty. 
Limited field representative 

Party Chief 
Chief Computer 
Computer/Playback Operator 
Observer 
Assistant Observer 
Surveyor 
·shooter 
Shooter 

J.E. Burbury 
R.D. Lugg 
E.J. Bassett 
N.J. Delaney 
A.R. Edgington 
P.A. Watson 
J.E. Rogers 
R.A. Hennings 
R. Kilby 

Vessels Used During the Survey.·· 

m.v. "Tamona" - Landing craft type bar~ 35 tons with 2 x 5 cylinder 
Gardner diesel engines, draught 4 feet, was used as 
recording boat. 

m.v. "Zona'' 45 foot launch was used as shooting boat. 

m • .v. "Laakanuki''- Fishing vessel, 300 ton:~-,' length 
feet, was used as mother sh;j..p_~o 

the seismic personnel. · 

120 feet, draught 8t 
accommodate and mess 

, .. 
'·. 

Recording Eguipment Used. 

AAZ Amplifiers 

Gain of 120 dB from 500 ohm input to output plate. 
Frequency range from 25 to 105 c.p.s. filtered and from 3.5 c.p.s. 

in the refraction position. 
Hii11 pass filters of 25, 35, 45, 65 c.p.s. 
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APPENDIX "A" ( Contd. ) 

1~ Amplifiers (Contd.) 

Short and normal A.G.C. speeds. 
Suppression of 50 dB by one master control. 

G.C.F. Gulf Pressure Geophones -

Frequency response (at a depth of 2 feet), rising with 
frequency at the rate of 6 dB/octave. 

Output of 104 dB below l volt per dyne per square centi
metre at 125 cycles per second. 

Electro-Tech DS-7 Tape Recorder -

Signal to noise ratio greater than 46 dB r.m.s. to r.m.s. at peak 
magnetisation, 30 c.p.s+ 

Static time correction of - 50 milliaooonds. 
M~~imum dynamic time correction of 100 milliseconds. 
Maximum correction rate of ~00 milliseconds per second. 
Overall timing accuracy of -0.5 millisecond. 
Head spacing of .250 inch. 
Track width of .140 inoh. 
Tape speed of 7! inches pe~ second. 
Tape width of 7! inches. 

Electro-Tech DS-8 'J.lape Recorder -

Similar to the DS-7 recorder, but lacking facilities for static 
and dynamic time corrections. 

Variable Area Cross Section Recorder -

24 variable area traces at a time on n" film. 
Image width of all 24 traces is 2/3" 
Timing marks at 0.1 sec. intervals are recorded before and 

after each section. 
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