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The following notes summarise the activities of the 
Geophysical Branch during 1964. 

For many surveys, the notes have been prepared before 
the data have been analysed completely and the conclusions 
reached are therefore tentative. Use sho'J.ld not be made of 
the data without first ch8cking as to its validity. Preferably 
potential users within the Bureau should await the full 
analysis of the data and the issue of RecorQs. 
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1. 
OIL SEARCH 

1.. SEISMIC SURVEYS 
SEISMIC PARTY NO.l. 

South-East Georgina Basin 

Seismic reflection and refraction work was carried out 
in the south-east Georgina Basin in the area covered by the Springvale and 
Mount Whelan 1:250,000 sheets. The programme started wHh refraction and 
experimental reflection shooting to the east and south east of Herbert 
Downs on Traverses N, Q, and R. The objactives of this part of the 
programme were to meas'rre the refraction velocity of the outcropping 
Ninmaroo Limestone and to develop a reflection technique to be used. to 
record shallow anJ deep reflections when shooting over outcrop~~ng Lowe= 
Palaeozoic Formations or when there is a thin cover of Mesozoic, Tert~_ary 
or Recent over the Lower Palaeozoic sediments. Continuous refraction 
profiling on Traverses N and 0 gave a refraction velocity of 18,500 ft/sec 
in an east-west direction ~ld 17,500 ft/sec in a north south direction at 
a very shallow depth. This is an area of outcropping Ninmaroo Formation 
and a very hard limestone was encountered in the shot holes on Traverse N 
at depths of 19 ft to 90 ft. An attempt to follow this high speed 
refractor down dip using continuous refraction profiling failed because 
of uncertainties in the interpretation due to large velocity changes of 
between 14,000 ft/sec to 20,000 ft/sec within the first recorded high 
velocity refractor. 

Experimental continuous profiling reflection shooting 
on Traverses N and 0 failed to yield any reflected events. 

In the second stage of the programme a refleotion 
traverse, connecting Traverses A, B, C, D and Q from the 1963 survey, was 
shot from Canary Bore No.1 in the east, through Marion Do\vns, to Traverse Q 
at Hilary Dam in the west. The objective of this traverse was to attempt 
a correlation frem Canary Bore No.1, where possible Upper Proter0zoic 
sediments were enoountered at 500 ft, through the area of outcropping 
Pre-Cambrian Sylvester Sandstones at Watchie Hut, to the southeastern 
extension of the Toko Syncline, where the 1963 Seismic Survey indicated 
a sedimentary thickness in excess of 16,000 ft. Using a doable subsurface 
coverage continuous reflection profiling technique, a section was obtained 
which gave a fair indication of the structure immediately below the 
Mesozoic cover, the thickness of which was between )00 ft and 600 ft. 

The reflection correlation between Traverse A and 
Janary Bore No.1 indicates a predominant east dip superimposed on the gentle 
undulations of the (leeper reflections beJ.ow the relatively flat base 
Mesozoic reflection which OCCTIrs at reflection times of less than 0.2 seCOnQ3. 
The cuntinuity of the deeper reflections is broken at a number of places by 
disturbed zones and associat8d diff~'actions which are indications of 
faulting. It is not possible from reflection character correlation to 
indicate the throw of these faults. There is an indication of a very broad. 
anticlinal feature with a culmination in the region of SP7700, east of th8 
crossing of the Hamilton niver. A deep shot hole drilled to identify the 
high velocity refractor encountered on Traverse A entered at 365 ft, a 
nard limestone which has tentatively ~een correlated with the Chatsworth 
Limestone of Upper Cambrian age. If this tentative identification of 
Chatsworth Limestone and the Upper Proterozoic sedime:mts at 500 ft. in 
Canary Bore No.1 are assumed to be correct then it is not possible to 
correlate these two bores using the seismic dip indications without intro·­
ducing reverse faulting ,nth considerable throw. It is thought that the 
final correlation will only be solved by a programrr.e of shallow stratigr~phi~ 
holes (less than 800 ft) along the traverse between Hamilton River and 
Canary Bore No.1. 

The third part of the 1964 programme was designed t~ 
obtain more reliable reflection information below the main Ninmaroo 
Reflection in the south west extension of the Toko Syncline; by the 
cancellation of possible multiple reflections. Three velocity spreads 
together with a programme of twelve fold multiple subsurface coverage 
were shot along parts of Traverse F. A s~read length of 7200 ft with the 
shot point offset up to 900 1''1; off one end VIas used to obtain a large 
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primary-multiple reflection discrimination. The results of this work 
will be processed in the Central Playback Centre in Melbourne. 

For the r emainder of the field season and for the 
~hole of the 1965 season Seismic Party No.1 will be engaged in the 
Tobermory Area of the South Georgina Basin. The programme here will 
be to develop a seismic technique to obtain reflections on outcropping 
Palaeozoic limestones and dolomites, and then to carry out an extensive 
regional reoonnaissance survey over the areas of interest which resulted 
from the recent aeromagnetic, gravity and stratigraphic drilling results • 

. ' ; , 
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SEISMIC PARTY NO.2. 

Perth Basin, W.A. (Bullsbrook Seismic Survey) 

During the period mid-March to mid-June 1964 
Seismic Party No.2 carried out a seismic reflection survey between 
the coast and the Darling Range in the Wanneroo - Bullsbrook area, 
approximately 30 miles north of Perth, Western Australia. 

The objectives of the survey were to attempt to 
derive a suitable shooting technique for obtaining readable reAults 
from below the coastal limestone formation, to investigate geological 
structure across the basin and to supplement hydrological studies 
being made by the Geological Survey of Western Australia. 

Two east west traverses were shot; traverse A, 
over the Pleistocene coastal limestone formation, and traverse B, 
to the east of the coastal limestone on a Pleistocene sand formation 
(see Plate j). The topography in both areas was flat to undulating 
but access was difficult because of very rough limestone outcrops 
on traverse A and dense scrub and many small forms on traverse B. 
Because. of the difficulty of access to the area it was impractical 
to make traverse B straight and instead it was laid as close as 
possible to a bitumen road. 

The programme consisted of 7 weeks of experimental 
shooting, of which 4 weeks were spent on the coastal limestone, and 
6 weeks of continuous reflection profiling across the basin. Included 
in the experimental shooting were two attempts to record reflections 
from depths in the region of the Mohorovicic discontinuity; these 
attempts yielded inconclusive results. 

Pour noise analyses were shot, three on traverse A 
and one on traverse B. From these, computed results yielded velocities, 
frequencies, wave lengths and relative amplitudes of the main seismic 
noise in the area. These parameters indicated the theoretical best 
shot hole and geophone arrays to be used for obtaining optimum reflection 
results. By using this data, and conducting other tests to determine 
the best charge size and hole depth, and to make any modifications to 
the pattern size and shape which were shovm by experiment to be 
necessary, a technique for obtaining readable seismic reflection 
records over the major part of the basin was found. On the coastal 
limestone formation, how8ver, no reliable reflections were obtained 
even when the shot hole pattern consisted of 45 holes 30 ft deep and 
24 geophones p8r trace were used, 

Record quality was poor to fair in the western 
half of the basin but i:nproved considerably to the east. A complex 
geological section in the west gave way to a more conformable, thick 
synclinal section in the east terminated in the east by the Darling 
fault. Of interest is an apparent reversal of dip in beds lying 
deeper than 7000 ft vii th reversal axis near the centre of t~'le major 
gravity low of the basin. 
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SOUTHERN CARNARVON BASIN, W.A. (Traverse D, Pelican Hill Bore) 

A seismic reconnaissance traverse was surveyed along 
an east-west line 10 miles north of Carnarvon for a distance of 20 miles . 
eastwards from the coast. Both reflection and refraction techniques were 
used and results were correlated where possible with the knovm formations 
in the Pelican Hill Bore. 

Keflections from below the Cretaceous/Palaeozoic 
unconformity were largely interfered by multiples. Refraction methods 
recorded four horizons within the Palaeozoic section showing velocities 
of 14,750; 18,400; 20,280 and 19,100 ft/sec. 

Only the 14,750 ft/sec refraction is within the depth 
range of the Pelican Hill bore and appears to lie near the top of the 
Gneudna Formation (Devonian). The 20,280 ft/sec refractor, is tentatively 
correlated with the Dirk Hartog Dolomite (Silurian), is a fairly good 
marker for structural mapping and shows a mean westerly dip from a depth 
of about 4,000 ft to 5000 ft along the traverse. The main feature of 
the profile on this marker is a broad anticlinal reversal with a relief 
of about 500 feet. 

The initial events on two long refraction shots (15 miles) 
appear to show a refractor having a velocity of 19,100 ft/sec at 0. depth 
of 8000 ft. This could be basement but the depth estimate is very tentative. 

In an attempt to cancel multiple reflections 5 miles 
of 12 fold reflection coverage was recorded by the "roll-along" method 
but stacking is not complete. 
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"VIBROSEIS" CONTRACT SURVEY" 

Ar. experirJental "Vibroseis" survey was carried 
out by Seismograph Services I,td of England on behalf of the Bureau 
from 11th 1~y to 3rd October, 1964. The objectives of the survey 
were to assess the "Vibroseis" method in respect to quality of 
results and economy of operation in seismic problem areas within the 
Otway and Sydney Basins. Areas were selected where dl.fficulties 
had been experienced in obtaining reliable seismic information from 
shot-hole methods and a built-up area vmere shot-hole seismic s 'u..rvey 
methods could not be '.lsed. 

5· 

The test areas and particular factors relevant to 
their problems were as follows: 

Otway Basin 

1. Areas covered by Volcanics in Western Victoria -
6 f~ld common depth point shooting failed to yield 
good results in previous work, however little 
experimentation wa,s carried out to select the optimmn 
recording method. 

2. Gambier Limestone outcrop areas in the Gambier Sunklands 
in S.A. The outcrops have been generally avoi~ed due to 
difficul t drilling and auticipated poor results due 'Ge' 
poor shooting medium. No experimentation has been carried 
out. 

3. Sand dunes and sheet c.9...Y£E. in the Gambier Su."Jklande in S ,A. -
pOG:, resul is from stanCl,arci shooting on sand oover. 

4. In_te0'ch:nal p~()r reflection aroa in tile Gambier Sunkla:1ds 
in S.A. - local area wh8re reason for poor qu?li ty of results 
was not kno\·m. 

Sydney Basin 

5. Ha!'lkesbur~ S§ildstone. ou-';crop areas - hard sandstone with 
difficult drilling and el1.ergy penetration problems. 

6. BuB t-lrrL.Q:.~,ea - City of NTai tland - seismic results were good 
to tile east and "!lest of the area but impractical to obtain 
il:.. the bTll t 'L~p :l.rea with shot hole methods. 

'Fha results of previously obtained shot hole seismic 
work, ,dth Ii tela e:;.::perimentation, were found genera.lly to be un sui tahle 
for compar:i.son with the Vibroseis results i:h:'ch were obtained after 
considerab19 experimentation. 

L VuJ.canics -e:r:Qj'?.:::~ (Plat<;s (~~, 9 1 l,O)(Otway Basin) 

Exp<;;:cim:::nt'3.1 work was c8.rricd out along 3 traverses designated 
as Volcanics 1, 2 and. J over a 6 weeks peri.od in May - June 1964. 

" Volcanics 1 urork was designed as an initial test of the 
t:Vibroseis li method in all area of no basalt cover, near Pretty Hills 
No.1 Dore, where 8hot hole seismic data had been previously obtained. 
Recordillgs wore made using a transposed method, (with geophones placed 
in nests a-i; the normal shot point position and vibrators op';:)rating at 
the stations nOTlDa.lly occupied by geophones in shot hole methods), 
and a lO fold common depth point method along u 2 mile traverse 
straddling the bore. Fair to good. quality reflections weTe obtaiaed 

. to 1.8 sec reflection time (approx. 8000 ft) and the Pretty Hills 
structure was shoi'm on trie reflection section. It was considered 
that the results compared favourably with those. obtairJ.ed from sho't­
hole work. 
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1. Volcanics Pro.ject (Plates 8, 9, 10) (Otway Basin) (cont'd) 

The main experiment:l.l traverse Volcanics 2, 6 mile long, 
was located in an area of thick volcanics cover, near Mt. Napier, , 
where previously conducted common depth point shot hole work had given 
poor results. Noise tests were recorded and detailed experimentation i 
was carried out with differe~t types of vibrator and geophone pattern~ 
and pattern lengths; number of vibrator sweeps, different geophone 
to vibrator offsets, and various sweep frequencies. Transposed 
recordings were made over the 6 mile traverse however in-line and 
common depth point recordings were also made over parts of the line. 
The results indicated. a strong reflectio'1 recorded at times rrulging 
from 0.5 to 1.0 sec. along the section. This reflection is pr0ba~ly 
from basement since it shoVis good character correlation with the 
basement reflection obtained on Volcanics 1 at Pretty Hills No.1 bore. 
The section appear.s to be thickening slightly to the north. 

The same transposed and common depth point recording methods 
were used, on the Vol(;anics 3 traver-se near Heywood, as for production 
recording on the Volcanics 2 traverse. The "Vibroseis" results along 
this traverse were generally fair down to 1.5 sec reflection time but 
the continuity was intermittent. The deterioration in the continuity 
may be attributed partly to the high ambient noise level caused by 
heavy traffic and wind in trees al')ngside the tra'verse. 

The "Vibroseis" results demonstrate that teclmiqu81ci can be 
developed to obtain fair quality reliable refJection infonnation in 
the area of volcanic cover in the Otway Basin in . south yyest Y:;,(; '~oria. 

2. Gru,nlJie; L~mestone Proiiect (Plates 11, 12) (Otway Basin) 

Experimental "Vibroseis" work on the outcropping cayernous 
Gambier Limestone was tmdertaken over a 6 week period in June and July. 

The main 8:l:gerimental programme WA-S carried ('ut on t :oe Gambier 
,Limestone 2 tre.verse located approx. 2 miles west of lVIt. Schank neal: 
Mt. Salt No.1 bore. T~is traverse is located about 2 rr.iles south 
of a traverse, previously recorded by a Gontre..ct party, from which 
no reflection information was obtaitled. Noise spreads recorded on 
the G. L. 2 traverse ind,ica'~el 3 iiscrete high ampli tud.e interference 
events with velocities ofapprox:. 2500 ft/sec, 3300 ft/sec and 7200 ftl 
sec. Transposed recordings were made 9.long 2 miles of traverse in 
a first attempt to attenuate these low valocity noise events wd to 
record reflections. F[d~ quality shallow events were recorded at 
0.8 to 1 eeo. however shallow poorer quality events down to 0.8 sec 
are partly obscured by noisG interfere!'we, and d8ep information was 
not obtained. 

After. considerable expe:i.imerltati011 designed to attenuate 
the interference events and incr~ase the sibnal to noise ratio, 4 
miles ()f traverse were vibrated using a transposed method with minimum 
vibrate::r to geophone ofZi3et of i mla and geophones in diamond. patterlls. 
It miles of CC''1ffiOr. de}Jth point reoorc1.ing vms also made. ThE:: r 800rd 
quali ty :i.mpr'.)v'Jd tm'lards the weste:rn end of the traverse. gVE:nts 
evident at about 1 sec reflection till1e are probably reflections f:.:'om 
near the top uf the UpP6r Cretaceous Sec"tion ",hile those evidellt at 
about 2.3 sec. (equivalent depth approx. 12000 ft) may be from 
reflecting horizons at or near the bottom of the Upper CretaceouB 
section. 

"Vibroseis" recordings were also made o~ Gambier :'imestone 
outcrops near Glencoe about 15 ml. N .E. of Mt. Gambie:::, to test the 
applicabili ty of tl18 methods found to :)e best for recording on the 
Gambier Limestone 2 traverse,. }<'air qU[·.Uty events vlere recorded to 
1 sec (approx. 9000 ft) vvhile poo:t'8r quality non-continuous events 
are evident to approx. 2.8 secs. (15000 ft). Ii:; vms found that the 
coherent noise level was considerably lower in thi.:s o:~ea but that 
penetration for good quality deeper ref18otions was still a problem. 
The results along this line were comparable to thOSe obtained by 
shot hole methods. 



3. Sand Dune Project (Plates 11, 13). (Otway Basin) 

Ini tial "Vibroseis tj recordings on this project were made 
along a traverse, designated as Sand Dunes 1 along the highway 
south of Tarpeena on the Mt. Gambier - Penola Rd. The objective 

"7 
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was to determine if reflection information could be obtained easily 
in this area, just off the sand cover, prior to tackling the problem 
of getting reflections when recording on the sand cover area. Fair 
quality reflections showing slight south dip were obtained to a 
reflection time of approx. 1 sec (4000 ft) over 1 mI. of traverse. 
Poorer quality reflections are evident with reflection times to 
about 2 sec. The results were of similar quality to previous shot hole 
results. 

A noise test was recorded on the sand cover. From the results 
of the noise test a transposed technique was established for recording 
on the Sand Dunes 2 Traverse. This technique differed only slightly 
from that used off the sand cover, however 20 sweeps per trace were 
necessary, instead of 10 sweeps, to obtain penetration into the sectinn 
below the sand. Fair to poor quality reflections were recorded to 
at least 1.8 sec. reflection time with consistent southerly dip. 

The transposed method which gave fair results on the Sand 
Dunes 2 Traverse was found to be inapplicable to recording on a short 
dune traverse in the western part of the basin. Only poor refJ.ections 
were recorded on this Sand Dunes 3 Traverse. It was concluded that 
no standard "Vibroseis" technique can be used in areas of sana. cover 
but that a new technique should be developed for work in each area. 

4. Interd~al Poor Reflection Area Project (Plates 11, 14) (Otway Basin) 

RE;cordings were made along a traverse located in the inter­
dunal area north east of Beachport. The traverse was originally 
surveyed USi"lg shot-hole methods by the S.A. Mines Department. The 
results from the shot-hole work WerA poor in the area over which 

,Vibroseis recordings were made. 

A noise test was initially reoorded. This revealed Jrinciple 
interference events with velocities of 14CO ft/sec and 220 ft/sec. A 
technique similar to that used un the Sand Dunes 2 Traverse was then 
used for recording along this tr.averse. Fair to poor quality reflections 
were obtained to approx. 2 sec. reflection time. There is evidence 
of faulting in the southern part of the section; this faulting may be 
the reason for the deterioration in the quality of the deep reflections 
in the section towards the south. 

5. Hawke§.Qury S1¥}dstone Pro,ied. (Plates 15, 16, 11) (Sydney Basin) 

Experimental "Vibroseis" work was conducted in Hawkesbury 
Sandstone outcrop areas in the Kulnura and Grassy Hills areas of the 
Sydney Basir. during a 6 weeks period in August to October. 
Hawkesbury Sandstone ('lutcrop ar:3as have been generally avo~.G.ei in 
shot hole seismic work in the Sydney Basin because of the difficulty 
in drilling hol~s, 9nd the general poor quality of the seismic 
results when recording on the outcrops, 

A noise test was recorded on the Hawkesbury Sandstone 1 
Traverse about 3 miles south of the Kulnura No.1 bore. The results 
indicated that the principle interference event was the high velocity, 
high amplitude, first break event~ Initial recordings were made over 
the 3 ml. traverse with a t ml. offset, 600 ft. patterns, sweep 
frequency of 10--40 cps and 10 sweeps per trace. In addition experiments 
were carried out with different offsets, sweep frequencies and number 
of sweeps in attempts to increase the signal to noise ratio for deep 
low amplitude events. The results indicated that shallow reflection 
information to 1 sec. could be obtained by simple Vibroseis transposed 
recording techniques in the area south of Kulnura, however deeper 
information to approx. 1.7 sec (12500 ft) could be recorded only 
at the expense of attenuating the shallow reflections. 
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5. Hawkesbury. Sandstone Pro,iecit (Plates 15, 16, 17) (Sydriey Basin) . (qont'd) . 

The technique found to be applicable for recording so~th' of 
Kulnura was used for recording on the HawkesbUry Sandstone 2 Traverse 
along a twisting roa& which passed the Kulnura Bore. On this traverse 
fair 9.uali ty re~lections are evident to approx.l. 4' sec. reflection 
time ~10,500 ft). It is evident that the Kulnura anticlinal structure 
extends in low relief through the section. A test was made of the 
applicability of the best recording methods, used at Kulnura, to the 
Grassy Hills area on outcropping Hawkesbury Sandstone. Fair quality 
reflections were obtained to approx. 1 sec. reflection time indicating 
probably about 6,500 ft. of section, however poor quality reflections 
are evident to 1~6 S8C (i2,000 ft). The reflection quality was 
poorest in the vicinity of de8p, steep gorges on either side of the 
traverse at its eastern end. 

It has 'oeen shmm that reflection information can be 
successfully obtained when record:J.ng with "Vibroseis" methods on 
Hawkesbury Sandstone outcrops in the Sydney Basin. The results 
obtained. in the Kulnura area are much superior to those obtained by 
conventional methods. 

6. Built-up a.rea Pro.ject (Plates 15, 18, and 19) (Sydney Basin). 

Shot~hole seismic traverses surveyed during a recent survey 
in the A~itland area could not be tied through the built-up, ~ighly 
populated areas. It'aulting is evident in this gap "Vibroseis" 
recordings were made through the City of liIai tland in a one week perioc. 
wi th the objectives ;) f assessing the method in the built up area and 
of .0 btaining information on the fault. 

After initial experimentation using the st@laard in-line 
reGording met hod along the roadway, with vibrator force levels at 
25% maximurn~ a high effort transposed recording technique was 
adopted. Vibrators with maximum force level operated a.long tl!.e 
bi tumen roadviaYs but geophones were laid in nests as far from the 
roadway and power lines as possible in order to reduce random noise 
from traffic and 50 cps. interference. 

A high amplitude, high velocity, near surface wave masks 
reflection information down to upprox. 0.5 sec. reflection time &~d 
it limits the amplitude of recording for the deeper information •. 
However, 11 good crmtinuous reflection was recorded at approx. 0.7 
to 0.8 sec (approx . depth 4500-6000 ft). This reflector which 
indicates approx. 30 east dip can probably be associated with the 
Greta Coai Maasurea. Other poorer quality events are evident to 
approx. 1.2 sec . refleotion ~ime (8500 ft). 

The fault is fairly well defined at the eastern end of the 
traverse, It appears to be almost vertical. The Greta CoaUleasures 
are evident in surfaCE:: outcrop to the west of the fault thus it is ' 
estimated that it is dovmthrown approx. 4500 ft. to the east . 
Reflections showing el'1.st dip are evident on the west of t!iE? f ault. 

It has bs-en shown that the "Vibroseis" method can be used 
successfully for obtaining reflection information in a built-up, highly 
populated area, howevE::r, it may not be possible to attain &~ optimum 
recording technique due to ~he limitations imposed on choice of 
recording parameters. 
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2. PLAYBACK CENTRE 

The S. I.E. Geodata MS42 playback centre equipment was 
delivered to the Bureau in February 1964. Since the equipment was 
installed considerable time has been spent in testing its functions 
and in personnel becoming acquainted with operating procedures. 

Standard corrected playback sections have been made in either 
variable area or variable density form for surveys as follows: 

Thargomindah 1963 
Byro 1963 
Bullsbrook 1964 
Canary 1964 (Two fold staoked section in addition to 

standard section) 

Full scale or reduced s~ctions are available for the above. 
Transfer tapes have been prepared for much of the above work in 
preparation for further experimental compositing. 

In addition to the above work, sections will be prepared 
during 1964 for the following surveys: 

Carnarvon Basin 1964 - 12 fold stacked and standard 
seotions. 

Giles Carnegie 1962 - standard mixed section. 
Bullsbrook 1964 - standard mixed section. 
S.E. Georgina Basin - 12 fold stacked sections. 

1964 



3. AEROMAGNETIC SURVEYS (VH-MIN) 

Georgina Basin 1964 

The aeromagnetic survey of the Georgina Basin, which 
commenced in 1963 was completed in 1964. The object was to 

10. 

determine the thickness of the Lower Palaeozoic sedimentary sequence. 

The Mt. DrUmmond, Lawn Hi 11 j Rariken, C amooweal , Frew River, 
Avon Downs, Huckitta, Mt. Whelan, and part of the Wallhallow and 
Alroy 1:250,000 areas were surveyed along east-west flight lines 
spaced at intervals of two miles. The northern half of Illogwa 
Creek and Hay River 1:250,000 areas were also surveyed at a flight 
line interval of four miles to establish continuity with the Simpson 
Desert survey flown in 1962. 

In the southern part of the basin (plate 20) the major 
structures delineatec by the survey are the Dulcie syncline within 
the Huckitta 1:250,000 area and the Toko syncline which diagonally 
crosses the Mt. VIhelan 1:250,000 area. Depths to magnetic basement 
of over 8000 ft. are estimated along the axis of the Dulcie syncline. 
Depths of 16,000 to possibly 20,000 ft. vrithin the Toko syncline are 
in agreement with seismic results. A magnetically disturbed region 
south west of the Toko syncline is considered to be associated with 
a gre~ite body intruded by basic rocks. 

In the northel~ half of the basin, magnetic basem~nt is 
above sea level over all of the Wallhallow 1:250,000 area. Decp 
magnetic basement extends west from the northerly trending Mt. Isa 
Structural High, on the eastern boundary of the survey area to a 
basement scarp which tT ,:::nds south east through the centre of Ranken 
and Avon Downs 1:250,000 areas. This implies a large thickness of 
overlying seciments. 

Ths :uajor part of the sedimentary sequence is believed 
to be Proterozoic because r ocks of t,his age outorop extensively 
in the northern part of this deep r egion. Bore hole information 
supports the interpretation that the Palaeozoic sequence in this 
part of the basin is relatively thin. 

West of basement scarp which crosses Ranken and Avon Downs, 
magnetic basement is generally less than 2000 ft. below sea level. 
The magnet~_c patt8rn suggests that it consists of Lower Proterozoic 
metarnorpbic rocks. 
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4. GRAVITY SURVEYS 

Southern Queensland 

The 1964 heliccpter contract gravity survey is still in 
progress. Preliminary results on the following 1:250,000 sheets 

11. 

have been completed; Barrolka, Jundah, Windorah, Eromanga, Blackall, 
Adavale, Quilpie, Tambo, Augathella, Charleville, Springsure, 
Eddystone, Mitchell, Baralaba, Taroorn, Roma, Surat, Monto, M1IDdubbera, 
Chinchilla, Dalby, Bundaberg, Maryborough, Gympie, Ipswich, Wide Bay, 
and Brisbane. 

A network of road traverses was first surveyed by the 
contractor which incorporated Department of the Interior bench marks 
and previous B.M.R. regional gravity stations. This survey has been 
tied to B.M.R. primary stations, and B.M.R. secondary stations 
established in 1964 by the regional gravity group. This network 
served as a basis for the helicopter survey. 

All previous reliable gravity stations established in the 
area will be integrated with the present survey. Seven private 
company surveys occur in the area, and integration of this work is 
a major problem due to the variety of base maps, elevation data, 
gravi ty dat[:l, and densities used in these surveys. Some 15,500 gravity 
stations are involved in these surveys all of which have to be 
recomputed. 

The following statistics apply to phase 1 of the helioopter 
survey:-

Now read::.ngs (helicopter) 
New stations ( " ) 
New stations (ground control) 

Photo-identifications (previous 
gro1IDd control) 

3503 
2618 
1157 

434 

In phase 2 of the survey, at presen"i; in progress, all apparent mis­
readings will be ohecked, some readings vlill be taken at selected 
boreholes, and the survey will be extended to cover three more 1:250,000 
sheets viz., Toompine, Wyandra, and Bulloo. It is anticipated that 
final maps will be available in late January 1965. 

The accompanying gravity map of Queensland (Plate 21) 
includes the preliminary results of the current survey which indicate 
several major gravity units in ~leensland. 

I!l the 196,1. SurV8Y axea the oorrelation betv,een gravity 
and structural geology is gene~ally good. 

The Nebine G~avity Ridge separates the Thomson Regional 
Gravi ty Low in the wes'c from the Surat Regional Gravity Low in the 
east. This ridge corresponds to the geologist's concept of a 
basement ridge separat:i.ng the Eromanga and Surat Basins. I-t: is a 
continuation of the Anakie Gravi+-y High and mapping on WyanJra 
should show its rele.tion to the Eulo Shelf. 

The Thomson RE::gional Gravity Low is an extensive feature 
containing three north-east trending gravity depressions separated. 
by similarly trending gravity ridges. All three depressions probably 
correlate with low-density pre-Mesozoic sediments and/or thickening 
Mesozoic section. This relationship is knovm to exist in the 
Adavale Basin. 

The Surat Regional Gravity LoVl reflects the geological 
structure of the Surat Basin. The extent of the granite known in 
bore holes around Roma is clearly dGfined by a large negative anomaly. 
A north-south trending gravity ridge occurs over the Meandarra Trough 
resulting in reverse correlation in this area between the Bouguer 
anomalies and the sedimentary thickness. 
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Southern Queenslend (cont'd) 

In the Coastal Gravity Complex structural highs correspond 
to gravity 'highs'. Many gravity 'lows' in this region correspond 
to granites. A regional increase of gravity over the eastern coast 
of northern Queensland is consistent with a rise in the Moho of 
5 to 6 km from land to ocean (Dooley 1963). This steep gradient 
has also been mapped around Brisbane. 

Gravity Readings along Seismic Traverses 

The survey is being conducted, under contract to the B. M.R. , 
by Compagnie Generale de Geopl~sique along Phillips Petroleum Company 
seismic traverses in the Adavale-Cherleville area. 

1. 

2. 

3. 

The objectives of the survey are:-

To esteblish a semi-detailed gravity network 
within the regional network established during 
the 1964 helicopter gravity survey. 

The regional gravity pattern showed good general 
correlation with the broad configuration of the 
Adavale Basin, es delineated by the seismic results. 
The semi-detailed gravity survey is planned +'0 give more 
detail and to investigate the correlation between 
Bouguer anomaly and the smaller structures within the 
Adavale Basin. 

There is good depth control throu~hout the area (from 
seismic and bore hole information) and it is intended to 
carry out a detailed interpretation. 

On the basis of this interpretation it may be possible 
to assess the further use of gravity surveys in other 
parts of the basin as a relativoly rapid and in­
expensive means of outlining structures warranting 
further investigation. 

The survey commenced on 17th August, 1964, and by the 
13th September, 1964, 327 1 mile stations and 72 1/3 mile stations 
had been read. 

It is expected that the survey will be completed by the 
middle of December~ 1954. 
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5. WELL LOGGING 

In June and July the ¥tidco 10,000 ft. winch w'i th the 
Failing logmaster recorder were used for the gamma ray logging of 
existing water bores in the QueGnsl~nd section of the Great Artesian 
Basin. The twenty bores logged are in the Julia Creek, Richmond area; 
The principal marker bcd, the Toolebuc Member, shows out clearly on ' 
most of the logs. 

The work was interrupted at the end of July when a gamma 
ray probe was lost in a bore and the winch was damaged while trying 
to free th8 probe. The winch was repaired but another persistent 
fault in the hydraulic drive to the winch had not been rectified by 
October. 

The 2000 ft. Widco logger is to be loaned to Alliance Oil 
Development late in October for use in E2.stern N.S.W. 

The C.V.L. equipment and Birdwell winch were field tested 
in March in a water bore drilled by the Victorian Mines Department. 
The results were not satisfactory because noise interfered with the 
pulses being measured. Further laboratory testing was delayed for 
about four months while other logging equipment was prepared for 
field work, 

A high temperature gamma ray p~obe h2.s recently been 
delivered and is being tested in the laboratory before being sent 
to Queensland for the wah,r bore logging programme. 

A Record on the 1962 gamma ray logging progrrurune and 
another describing the logging of BMR.ll in the Georgina Basin were 
completed. 



14. 
METALS SEARCH 

1. GROUND METALLIFEROUS SURVEYS 

Dobbyn, Q'la..Tld. (Copper), (Plate 22) 

The survey using E.M. & I.P. methods was continued during 
1964. An area of about 25,000 feet in length has now been covered, 
with traverses about 500 feet apart. Several E.}~. anomalies were 
observed, but most of them w·ere not confirmed by the I. p. method. 
However, one anomaly obtained by both methods persists for practically 
the full length of the layout, and may represent a mineralised zone 
of major importance. The layout of traverses and position of anomalies 
is shown on the attached sketch. 

Dobbyn & Mt. Iso., Q'land., Gravity Surveys, (Copper) 

Brief gravity surveys were made at Dobbyn and Mt. Iso.. 
The purpose of the surveys was to obtain extra information necessary 
to complete interpretation of earlier gravity surveys in these areas. 
The results will be incorporated in the reports on the earlier surveys. 

Herberton, G.' land. (Tin) 

A geOPhysical survey using E.M., S.P., and I.P. methods 
was commenced at Herberton, and is still proceeding. The purpose 
of the survey is to extend the area covered by the survey previously 
made by A.G.G.S.N.A. around the United North Australian mine and to 
provide targets for a drilling cru~paign to test the economic 
possibilities of the Herberton district. The work so far done has 
confirmed the anomalies obtained on the previous survey, but results 
suggest that these anomalies are due to flatly dipping conductors. 
Other anomalies have been obtained in areas not previously surveyed, 
but their significance cannot be assessed as yet. 

Queenstown, Tas. (Copper) 

Surveys us ing E. M., r. P., and S. P. methods were made over 
two areas near Queenstown. One was an area of about 3000 feet by 
1200 feet at Gormanstown, adjacent to the Blow open cut. Weak 
anomalies were obtained, but it is not considered that they are 
due to sulphide bodies. No testing was recommended. 

The other area is at Comstock, a little to the east of 
the area already sUTveyed in 1957. The area was much more difficult 
than had been supposed, and observations were possible over two 
traverses only. An E.M. and I.P. anomaly of only moderate strength 
was observed. It is proposed to extend the survey to cover an exea 
of about 6000 feet by 5000 feet during 1965. 

Oonah, Tas. (Copper and Tin) 

A brief survey using E.M., I.P., and S.P. methods was 
made at the Oonah mine, near Zeehan. The purpose of the survey 
was to fill in the gap between layouts of the survey made in 1963. 
It was impossible to complete the programme envisaged, as the 
central part of the area was covered by a lease taken up by other 
mining interests. The work was confined to extending the traverses 
of the previous survey as far as possible. The anomalies discovered 
by the previous survey were confirmed, and in some cases extended, 
cut no new anomalies were discovered. 

Derby, Tas. (Tin) 

A gravity survey was made over an exea about 3 miles by 
2 miles surrounding Derby to test if the gravity method could be used 
to follow the course of the Cascade lead. This lead, which was 
extremely rich, was mined by thG Briseis Co., until it entered under 
a thick cover of basalt. It was hoped that the gravity method oould 
trace the course of the lead under the basalt cover. 
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Derby, Tas. (Tin)(cont'd) 

The results have not yet been completely interpreted, but 
appear to be inconclusive~ as the country is too rough for gravity 
'~ork. Terrain corrections must be applied, which are often several 
times as great as the anomaly to be expected from the lead. The 
amount of surveying necessary to apply these corrections to sufficient 
aC0uracy over the whole area would be prohibitive. 

Beaconsfie~d9 Tas. (Gold) 

A gravity survey was made over the Beaconsfield goldfield, 
at the request of the Tasmanian Department of Mines, to discover 
if the gravity method coula be used to follow the course of the 
alluvial lead, which was mined in the early days. Seven traverses 
were surveyed. 'Near the old workings, the survey results agree 
closely with the geological section as known from mining operations. 
Other traverses loca:i:;ed to cross possible extensions of the course 
of the lead did not give definite indications. 

Pilbara, W.A. (Manganese) 

A test survey was made by the W.A. Mines Department at 
the request of the Bureau, to see if geophysical methods could be 
of any assistance in prospecting manganese deposits in the Pilbara 
area. It was considered that the only possibility was the use of 
the gravity method, to distinguish between small outcropping deposits, 
and deposits containing significant tonnages. A gravity meter was 
made available by the Bureau for the tests. 

Preliminary reports indicate that the test was successful, 
i.n that a well defined gravity anomaly was obtfjl.ined over an outcropping 
deposit 00ntaining about 100,000 tons of ore. 

Rum Jungle, N.T. (Copper a~d Uranium) (Plate 23) 

Reconnaissance E.M. Surveys were made over two areas near 
Rum Jungle, one known as the Rum Jungle Triangle area, to the west 
of the areas previously surveyed west of the areas of known minerali­
sation, and the other, knovm as the Rum Jungle East area, to the east 
of the Rum Jungle granite. The areas are shovm on the sketch map 
attached. II). the Rum Jungle Triangle area, the survey area can be 
divided into two zones, one containing no anomalies, and the other 
cont.aining weak E, M. anomalies, generally best defined in the 
imaginary componer1i;, The only anomalies indicating good conductors 
occurred toward:::: the northern enc_, and are extensions of anomalies 
already detecte<'l. in previous surveys. They persist for lengths of 
about i mile. In the Rum Jungle East area, the northern part shows 
praotically no anomalies. Proceeding south, a zone of anomalies 
gradually appears (shown as Zone C on the sketch). The anomalies 
are weale at f~_rst, but increase in strength going south, reaching 
extrE.orc!ina::';y strength near the Batchelor Road junction. Detailed 
Turam ~urveys have been made over selected areas (shovVl1 on the 
sketch) .?.11.J. further detailed surveys will be made before the end 
of the S8ason. 
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2. AIRBORNE METALLIFEROUS SURVEYS 

Menzies, Leonora, W.A. (VII-JIlIN) 

The original p:rogr-amme consisted of an airborne magnetic 
and radiometric surv~ at 1-mile line spacing of the Menzies, Leonora 
and Edjudina 1: 250,000 areas. The survey commenced early in October 
and is still in progress. It is unlikely that the time now available 
will allow surveying of more than two of these areas yiz. Menzies and 
Leonora. 

The surv~ was requested by the West Australian Mines 
Department. The obj ect of the surv~ is to provide data to aSSist regional 
mapping. It is expected that the magnetic dat~ will broadly delineate 
the greenstone and acidic type Precambrian rocks, indioate magnetic 
lineations wi thin the greenstone areas and generally gi. va information on 
regional folding. The results wUl be used as a basis for pla..1'lIling the 
detailed aeromagnetic survey in the region of Menzies and Leonora 
townships, requested by Western Mining Corporation and proposed for 
inclusion i1.1. the 1965 Oessna programme. 

The preliminary results of the survey show that the intense 
magnetic anomalies previously recorded in the north of the Kalgoorlie 
sheet extend into the Menzies Sheet. Well defined magnetic trends are shown. 
The anomaly forms are predominantly symmetrical indicative of sources 
wi th near-vertical dip. The towed bird scintillometer haS detected about 
twenty point source radiometric anomalies some of which appe~ to be 
caused by salt pans. 

T.ae VH-MIN party w.ill ccntinue field operations in the region 
until early December. 

Renison Bell::.., TazmanJ.a (VR-GID) (Plate 24) 

'The survey originated from a request by Renison Associated 
Tin Mines for a geophysical investigation to 

(a) look for a f3ultad continuation to the south of the Federal 
o..L"e-oody, and 

(b) elucidate the structt<re and trace the lode occurrences 
of the Dalcoath wvrkings • 

. It ground party waS not available for this work and a detailed 
aeroIDl3.gnetic survey with CE;SS!la aircraft W~ programmed as a substitute. 
The airborne survey was plann~j to cover a much larger area than that of 
the Company's loc.".J.:i.sed p:L"oblemsA ,'l'ha original aim was to survey a total 
area of abou.t 30 square miles around Reni50n Bell, but owing to the late 
start only a few flying days weroJ available and the survey "Tas limited 
to 'fiae Renison Bell area extended. to the east and north-east ~nd to part 
of t:ae Ouni distJ.-:ict. A small amount of ground magnetic sUJ:~.-<:lying was 
carried out ~C~1.c.l:7rent.ly. 

In t~e Renison Bell tinfield cassiterite is found in massive 
sulphide orebodies 00ntaining a high percentage of pyrrhotite and previous 
geophysical wOlk ha/t, shown that the lodes are well sui ted to investigatiQn 
by the magnetic method. 

The resul ta of the airborne survey in the fom'-of magnetic 
contours are show.L..i. :i.:l the accompanying map (Plate '24). Numbers on the 
ma~ refer to the magnetiC features discussed below. The largest anomalies 
(1) are associated with a known pyroxenite sill .outcropping mainly to tho 
east of the Ring River. North of the sill and s~arated from it by a 
magn~ti~ low is a large double anomaly (2), whicH may be due to a second 
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ultrabasic sill. The ppssibility that it is due to pyrrhotite 
mineralisation cannot be excluded and further investigation of the 
anomaly by geological and g&opbysical work or by a test drill hole 
seems warranted. 

No extension of the Federal lode to the south was detected. 
A magnetic high (3) north and east of the Battery Mine could be accounted 
for by the Battery orebody but is stronger than exp\Ju~ed from. a sill type 
lode. It may indicate an additional fissure lode parallel to the Fedzral 
lode or that this lode has been throwr~ west by cross faulting. 

A large anomaly (4) was detected north-west of the Federal lode, 
just north of the area cOllered by earlier ground surveys and roughly 
coinciding with D.r~adnought Hill. To cheCk on the possibility that the 
anomaly arises f~'om a knovmbasal t dyke, the aeromagnetic work was 
followed up by ground magnetic "'irs.verses. Over the ar~a of b5.sal t out­
crop these showed intense negative anomalies, rapid changed from negati.ve 
to positive values and on the northern traverses evidence of a magnetic 
source witb limited depth extent. These anomalies were superimposed 0n 
a broad anomaly from a deeper source, apparently the anomaly shown by the 
airborne results. It is considered likely therefore that the aeromagndin 
anomaly at Dreadnought Hill is due mainly to pyrrhotite mineralisation 
and. the possibility of a repetition of the Federal orebody is suggested. 
The ground work was not sufficient to provide drilling targets but it is 
e:.rpected that the area of the Dreadnought anomaly will be drilled 
systematically as part of the normal developmen"t of th,:;: Fedel'al lode. 

East of tbe Dalcoath TtTorkings an anomaly (5) was det,ected striking 
a few deg:r:'803s north of east indicating a steeply dipping body, The anomaly 
is thought to be r.ue to pyrrhotite mineralisation but this should be 
confirmed by geologica1 TtTork and other geophysical methods before further 
magtlE?tic su:cveying i':'l undertaken. In the Dalcoath area flying ws.s 
restricted cJ ~iffi~ult terrain and unsatisfactor,y aerial photography 
and the working::: were only just included in the aeromagj:letic survey. A 
broad ill··defined anomaly striking approximately north was recorded just 
east of the workings but in general little useful information was obtained 
in the area from the airborne St1Ivey. Some ground IDagl,-etic traverses TtT6J:'e 

read iu th:3 Dalcoath area. These resulted in very disturbed profiles due 
apparently to large boulders of pyrrhotite. No clear magnetic pattern 
emergecl. F-.ll'ther grouno. magnet::.c surveying to the north and self-potential 
coveraga of che l..-bolfl g~dcl seem deSirable. 

Comparison of "the aeromagnetiC results with those of the Bureau's 
ground surveys done betweer. 1950 and 1352 i~ the area between the Battery 
ltine and Renison Bell tcw.ns~ip'~ shoved that the main magnetic features have 
been detected from thA air "but some of the minor d&tail haS "been lost. 
The numerous grourd rnagnetic anoI!luies over the Blow Lode are not resolved 
by the air·oorne s·~·rvey ar~d appecl1:' as a si~g'll; large anomaly (6)~ the 
ma.:,or.~due,e of wnic:2 suggests that the mineralisation is mora extensive 
than Bstimated at; :9rese!~t,. 

Small high gradE'! copper-·l1i~k:el deposits h3.ve bedn lllined in the 
Cuni district. PrAvio~s investigations h~ve shown that magnetic 
segregations carJ:Yir..g nickF.,1 occur in -;;:1':::' pyroxenite si.ll east of CunL 
The aim of the aeroiuagnetic zlL."Vey w·as to attempt to detect such magnetite 
bodies. O~\1J_y or.e "',-'.x"r."{t:;ly tlight was made in the Cuni a1"eas. Owing to 
extensive turbulence~ tt.e coverage was limited and the results incor..clu.dive. 
However further d6·~piletl aeromagnetic work would probably be justified. 

Groun1 m~~~tic ~~rk was also carried out or. five traverses 
,east of the Ped.era! open cut but 110 anomalies of' interest were detected. 



In general the airborne survey showed that useful detailed 
aeromagnetic data can be obt?ined over rugged terrain of the type at 
Renison Bell. However, there are definite limitations to flying over 
t:'le most rugged type of terrain and flying in this region should be 
confined to the summer months. 

Kalgoorlie WA (VH-GID) (Plate 25) 

The survey was made at the rsquest of New Consolidated Gold 
Fields pty Ltd. The 'area programmed for survey covered 48 square miles 
and lqy immediately north-nor+'h-west of the Golden ~lile. This area waS 
eXtended to the east and south (turing the course of the surve;y'. 'i."he 
Company held Temporary Res.arves over much of this area and were carrying 
out auger drillir.-t2; for geological and geochemical investigations, 
concurrently with the aeromagnei;;_c survey. The purpose of the survey 
was to aid the geological mappir...g of an area which was largely covered 
by soil. 

The magnetic data clearly show the pOSitions of thesub-allu.vial 
geological contacts between beds of contrasting magnetic susceptibility. 
The geological identification of these beds has been suggested (Plate 25). 
possrbly the most important result of the survey is that it appears to 
have delineated the beds of Youngp.r Greenstone, which are the bed,s that 
co~tain the major gold deposits of the Golden Mile. 

No mineralisation was detected by t~e surv~, but the possibility 
of a drag gold in the struc'tuJ:'e of Zone 3 warrants further in1rastigation 
as such a st.rl'J~ture might be very favourable for mineralisatio~. 

Ba.Ged on the results of the 1964 survey, further work could 
profi tably ba progra~liD.ed for the area immediately north and nort!!-west 
of the 1964 S'XI'Vey a.T'ea and contained by Arrow Lake, Pac.clingtc:l and 
Broad Arrow townships, MountEJ_lis, LaOy Bountiful mine and Black Flag 
homestead. Paci.dington, Broad Arrow I'\lld Lady BounUful are the- si tes of 
former gold fi~lds whtle just south of Mount Ellis there is a minor 
copper deposit which has been wo~ked from Credo mine. 

During the. fi:r-st half of August, an area of 18 square miles was 
surveyed, 9 miles to the norlh-l1orth-east of Norseman. The purpose of 
this survey was to assist. geological mapping of the area being undertaken 
by New Consolidate(l Go:a Fields pty LtCl,. The company held Temporary 
Reserves ovor nearl;y all '"h."" surveJied area a..".l.d 'Were carrying out a 
p~cgraIlliIle of auge:i.~ drilli-n,g to assist geological mapping and to provide 
samples for a g90chemical investigation. 

T'Jle originCll request was for aeromagnetic Eourveying (lver an 
a:l.'ea of 40 Square mi1e~~ 1mt this had to be reduced to surveying over th.a 
area of Temporary Res.a:rV'es due to equipment problems ~ausing a loss of 
ava.-:'lable survey ti;r.e. 

The magnetic data from -the SUTyey ,laS presented as a con-tour 
map of the intGnsity of -th8 tor-a1 II1agu~tic field (sea Pla'!;a 26) but 
detailed iJ:1.t~:rTI'etation of t:!le results has no't. bsen completed. 

Two ma111 fp.utu:r.es ~e evic.ent from a preliminf.r.y inspection 
of the contour map ~~~ 
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(1) A zone of high magnetic field intensities in the south-west 
corner of the sur~Tey area, which corresponds to the known 
outcrop of part of the norite ~ke, a prominent feature 
traversing the Norseman field with strike slightly north 
of east. 

(2) Another zone of high intensity, which occurs along the 
southern boundary of the survey area and corresponds to 
known, outcrop of band.ed iron foriDation. This appears to 
-oe a cont~uation of the bed of banded iror! formation, 
which occurs to the east of the township_ 

Comparison of the Cessna with the DC3 results show that the 
JIiWO contour maps are basically the same and the Cessna survey may not 
have given much more informatio:.l than was previously available. In 
order to complete the interpreta'liion a detailed examination of the 
Cessna magnetometer records is being made in conjunction with a stu~ 
of the DC3 profiles over adjacent areaS. 

Tennant Creek. N.T. (VH-GEO) (Plate 27) 

The survey was made in conjunction with geological a..'"ld 
geoc~emical work, to aBsist in th~ location of bodies of econcmic 
Eineralisation, either 'by direct detection or indirectly by providing 
new information on the geological structure. The suryey waS carried 
out during September, 1964, and covered three sepa.l:ate areas, 
Aeromagnetic Ridge, North'3rn Star and Gigantic. The resul ti:r.5 magnetic 
cont0urs O.C t!:L~ Aerowagnetic Ridge area are shown in accompanying plan. 

T.:.:.e 'aeromagnetic ridge', an east-y.T9st elongated. magnetic 
high to the; east of tho Tennant Creek townShip, appears as a j!lc::'e 
pronounced :P~ature in the Cessna results than in the .:<arliel' DC3 work. 
It is ter.minated a~~ptly at the eastern end by a strung north-easterly 
lineation (shown mora clearly on tl:."l DC3 map) running close to Nobles No~ 
and Golden Forty? tb9 magnetic pRttern east of the lineation having 
apparen'lily beEm shifted south 9,!:lout one mile. A small er shift of the 
magnetic pattern in a similar sense is aB.3ociatedrlth the Peko shear. 
Th.,re :Ls little 01." ':10 ge.;logic61 eviCi.9nce of lateral movement in the 
Warramunga sediments along the Golden Forty lineation but there is a 
defini te qu,a.rtz filled zone. This suggests that the m01rement is mainly 
a basement feature; rut that there was some activity in the zone after 
deposition of the iiarramunga sediments. 

Al though so:.ne of the sIJiall er anomalies along the I ridge I 
ilia;! be due to i.constone bodies, j.t seems unlikely that they alone could 
produce such an extensive and continuous feature. The ridge feature is 
considere6. to be mainly iue to lID up-faulted block of pre-Warramunga 
(? Arohaean) rock."l similar to the magne'~He-rich me'~amorphic rocks 
intersected. in drill ht: les in B .M.R. No.3 area to the wes+,- south-vlest 
of Terman'(; Creek. Depths to m~gneti c sources along the 'ridge' are 
es'tima"tec. to range; from 1300 ft. to 700 ft below the surface. 

North-~ast of Peko, with.i..n ~}'ld '~lose to the shear zone, there 
are several sl,'aJI circula;:o Z;:1vmalje~. 'These are near higb. copper 
concentration::: ietec~ed by the gec.chemioal partj and further investigation 
may be justified. Th~ lai.~gest of these anomalies, centred at 20,000E, 
2000N (geochemical g~id eo-o:rdinaG&s), appears to be d1.'lo? to C:!. body about 
500 ft. below s'!.u:fa06, and as it is close to both -Gha Peko shear and to 
small geochemi0al ano~alies, would represent a suitable target fer a 
drilling 'iiest.A limited amount of ground magnetic work Tiould first be 
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required to accurately locate the peak of the anomaly. At the 
eastern end of the 'ridge', two anomalies, one centred about half a mile 
north-east of the Golden Kangaroo and the other a little less than a I¢.le 
further north, are thought to indicate ironstone bodies of possible . 
economic importance and further investigation, initially by geochemical 
methods, appears warranted. 

In the south-west of the survey area, tbe dominant magnetie 
feature is a broad complex anomaly with two major peaks. ~. The main, ' 
source is estimated to be less than 400 ft. below the surface and the 
western source slightly nearer the surface. Comparison with sim:i..lar 
anomalies elsewhere in the field suggests that this anomaly is due to 
porphyry rocks rather than to ironstone bodies. 

The Cessna. survey in the North Star area showed the North 
Star anomaly to be more complex than indicated by the DC3 map. The 
DC3 anomaly was resolved into a main anomaly over the l-Torlh Star and 
Northern etar mines and a minor anomaly to the north-east. The results 
give a more complete picture of the main anomaly than obtained by tbe 
A.G .G.S.N.A. ground survey, in which profiles near the peak of the anomaly 
were too disturbed to allow contcu::'ing. The mai.n aeromagnetic anomaly 
indJcates a body a"t dep"th of between 300 and 500 ft., dipping fairly 
stee~ly to the north. 

The anomalies are lOl}ated on the steepest part of a !'lorth-
east striking lI1ao.one'~ic slope, which possibly inQicat·~.:; a fault contact 
in the Warram1'_nga sedimen-~s or in t:Ce l.lllde=-lying basement rocks. The 
geochemical sc:.mpling prog-J.'amme, unfor-t;unately stopped. south a:c)d east of 
the peak of the main aeromagnetic anomaly, whic,h is near the Northern 
Star open coJ.:G. The high1:lst cop!?er concentrations were obtaineo. jn holes 
drilled in the ironstone outcro~ south-east of the opea cut. The eantern 
end of tho;, main aerC'mag!l6tic anomaly, which is a distinct anomaly in tbe 
A.G.G.S.N,A. work, has been p::::-ospecied by diamond drilling which intersectE;0, 
gold ore and copper ore. In view 0:'::' the prev:.ous r€'\sul ts in this area, 
further work on the lnain aeromagnetic anomaly appears justified. This 
anomaly has :aot b,?sn tested at jep'Gh. Ex:tenf:>ion of t1J.e geochemical surve'.{ 
to llwlude the anomaly would bo desirable before attempting to select 
taJ:ge~s for deep cl!':illir!g • 

. ' T:ae DC3 anor.J.aly ncar the Gigantic mine was resolved by the 
Ces~nA. surve;r into tw'c major anOln31ies, which are located on a gentle 
magnetic slope riSing to the s'Juth-east. Estimated depths of the sources 
of these anomalies RIP. unll£ually shallow for the Tennant Creek field, 
being 100-1~O ft 'below surface. Quartz-hematite-magnet;.te outcrops in the 
area and is prol:;ably -:;he sO·o.U'ce of the a.."loma1ies. The a9romagnetic 
contour IDa:9 sh,:ws a slight d.isturbance of the contour pattern which 
may ba due to the extension of th'3 Feko shear. 

The survey s1G~ved -~hat the detailed aeromagnetic method is 
applicable to the Tenna.."'lt Creek fislrl and that major type C'l~omalies 
can be dG-tacted and delin(:ja-~oo. 1~ small amount of ground fO·LIow-up work 
would be necessary in most cases prior to selecting sites for drill holes. 

))arwin-Pi:c!§...Qreek N~(\'H:9:1iJ) 

Th:t'"::e B.reas, Mt. Eunday, Franoes C:!:'eek eJ.1.d iYit. Harris were: 
sele(,-GP-o. for Clo:>tai.led s-.;.rveyiltg with the Cessna aircraft from the results 
of the 1963 Con ~ra~t ~.erllI!l.agne-i:ic suz;r€.y of the La:.:win-Pine Creek area. 
Th~ first -Cwo areaS were also proposed for detailed survey by the Senior 
Resi1ffilt Geologist5 Northern Territor.y. 
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The aims of the survey are as follows :-

(1) Mt. Bund~ - Location of possible extensions to known deposit~ 
and possible new deposits. Iron deposits, in the form of 
magneti te, appear to have been detected by the contract surve;v. 

(2) Frances Creek - Location of iron ore deposits either directly 
or through the detection of marker beds. Haematite deposits 
were surveyed in 1961 using a ground magnetometer but the 
results werd inconclusive in determining whether an airborne 
survey was justified. 

(3) Mt. Harris - This area includes most of the Mt. Harris tinfie1d. 
The object of the survey here was to provide information to 
assist the search for tin i."l the area. 

The survey commenced early in October. It is mlikely that all 
three al'ea& will be surveyed in 1964, and provision is made for completion 
of the work in the 1965 programme. 

MacArthur River Aeromagnetic S~re.y N .T. 

The survey covered part. of the Bauhinia Downs 1: 250,000 area 
and was flown under contract b,y Adastra Hunting Geophysics Pty.Ltd. in 
October-November,. 1963. It formed part of the Special Mineral Survey 
Programme in the Northern Terri tor,y. Analysis of th~ results of the survey 
was carried Ol.lot during 19(;4, by the Geophysical Branch airborne group. 

The magnetiC data show sources of magnetic disturbanoes on a 
regional alod local scale~ The outstanding features of the regional 
magnetic field are intrabasement susceptibility contrasts located at 
depths between 6000 and 8000 feet below ground level whioh trand N200 W. 
These contrasts indicate -'lihat the magnetic baseiuent con'~rolled the Tawallab. 
and Emu faults. It also appears that post 1owoer Proterozoic structure 
does not make a significant contribution to the regional magnetic anoma:!.ies. 

A number of isolated magnetic anomalies arising" from shallow 
sources can be correlatdd with outcrops of either Scrutton Volcanics or 
rocks of the overlying 'rawallah Group. Another series of magnetic 
anomalies, also produced by shallow sources, are characterised by 
pronounced elongation and low amplitude. These anomalies rarely show 
a.QY relationship tc mapp~d geology although on occasion can be correlated 
with faults. The most proh~ble interp~etation for all of these elongated 
anomalies is mineralisa-~ion alor..g f aul t pI anes • 

The mos t important resu.l t olltaine:i from the survey data is 
the d.elineation cf magnetic lows in the immed.i.a.te viCinity of the 
McArthur River homestead. It is most likely that these lows are 
associated with small f'~dime.'1tary basins containing lead-zinc mineralization 
and therefore indicate specific targets for future el.."plora-bion. 
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3. AIRBORNE METALLIFEROUS. CONTRACT SURVEY 
" 

Darwin-Pine Creek Aeroma~~tic Survey, N.T. 

The 1 mile map areas of Mt. Buudey and Burrundie, and parts 
of the aI'eas of Batchelor, Marrakai, Ban Ban and Woolwonga were covered 
by the survey, which was flown by Adastra Hunting Geophysic~ Pty. Ltd. 
in September 1963, under coniract to the Bureau and formed pe.:d of the 
Northern Territory Special Mineral Su:.':'Vey Programme. Analysis of the 
results of the SUXV0Y by the Airborne S3ction of the GeophysicHl Branch 
is at present under way. 

Several outstanding features are evident on the magnetic 
contour maps. Striking across the Marrakai, Batchelor, Mt. Bundey a.;.ld 
Woolwonga areaS in a general north-westerly direction are t wo ~airs of 
lin.es of anomalies, one pair positive and the other negative, which 
appear to be due to liew surface sources although no geological cause 
is evident. 

~1 ...... 

In th;Mi. Bundey area a very disturbed region associated 
with the Mt. Bundey Granite and Mt. Goyder Syenite waS recorded. One 
of the most intense anomalies in this region is believed to be due to 
the known magnetite deposit and the region is being covered in detail 
by a light aircraft aeromCJ.gl1.etic survey. 

Large granite maSses in the Ban Ban ane:. Burrundi e areas 
are revealed as being alUlost non-magnetic .. However, the adjacent rocks! 
the Mt. Ma,~8("1n For.::J.a·~ion a.:nd Gole_en Dyke j!'ormation ~re generally 
disturbed, possibly due in part to associated inte~~diate or basic 
i :rltr..'.dveD e The 1:nowr. :l.:con d8posits in the Mt. Masson Formation at 
FJ:d.nces Crcek a:=e n'Jt clearly as!Jociated with the magnetic pattc:"'l1.. 
The Mt. Ha:r.:r.is Tinf~_eld deposits, which also occur in tIlE) Mt , Hasson 
]"ormation, e:.:e als:.> not 0.LeaI'ly rel8.ted to the magnetiC' results but a 
more deta~led evaluation of the data should aQd to the knowledge of 
strJ.cture in this :region. 



ENGINEERING AND HYDROLOGY 

Lake George, N.S.W. 

A seismic refraction survey was carried out to obtain 
information about the thickness of alluvium and lake deposits and 
to investigate the structure of the bedrock in the basin. The 
survey indicated that the basin is probably a graben with axis 
in north-south direction. The existence of faults was indicated 
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on both sides of the graben. The bedrock is very uneven, the maximum 
recorded depth to bedrock being about 450 ft. In general the seismic 
work and the gravity survey completed in 1962 suggests the sa~e 
structure of the basin. 

Ginninderra Farm, A.C.T~ 

A seismic refraction survey was carried out to determine 
the thickness of the overbur:'.en and the nature of the overburden 
and'the bedrock. The results show that the depth to bedrock ranges 
from about 28 ft. to 48 ft. Seismic velocities in the unweathered 
bedrock ranging from 14,000 to 11,000 ft/sec indicate a very low 
porosity. 

Cotter E. dam site. A.C.T. 

Seismic refraction, supplementnd by resistivity and magnetic 
traversing, was llsed to determine the depth and nature of the bedrock 
at the sHe of a proposed dam in the Upper Cotter valley. 'T'vr::> borrow 
areas were also investigated to collect information s'l;out the quantity 
of clay present which could be used in the construction of ~l earth 
dam. The results showed that the overburden is relati-,rely thin, 
generally less than 50 ft. Seismic velocities of the bedrock 
range from 7000 ft/seC' to 19,000 ft/sec. The low velocity suggests 
the presence of a shear zone. Dynamic properties of the rocks were 
measured on several sample cores from the dam site. 

The seismic results indicate that the borrow pit in the 
Red Hill area is the more promising for development. 

No work was requested by the Geological Branch on the Bendora 
pipe-line. 

Burdekin Delta, G.' land. 

A short extension of the resistivity survey was carried 
out to determine variation of sa.lt water level where intrusion has 
previously been observed and to check on marginal areas previously 
unaffected. Preliminary results suggest a general increase in the 
intrusion of salt water. 

North Stradbroke Island, Q'land. 

To assess the ground water resources of the island, seismic, 
resistivity, and gravity mc~hods were used to determine the thickness 
of water saturated sand and the shape of the bedrock. Preliminary 
results show that the depth to bedrock ranges from 8 ft. to about 
850 ft. The bedrock velocity is 8500 ft/sec to 16000 ft/sec and the 
veloci ty of the overburden beneath the vlater table is about 4800 ft/ 
sec to 1500 ft/sec. In most of the North part of the island the 
overbl~den is below present sea level. 

Experimental resistivity depth probing using different 
electrode configurations were used on several seismic traverses. 
A change of resistivity probably caused by the tide was observed 
for a system of electrodes placed high on the beach. An estimate 
of the water flow rate at several localities was obtained by dosing 
an electrode system with salt water and measuring the temporal 
variation of resistivity at a second electrode system 10 ft. away. 
A fl0\7 of 10 ft. per day was measured at one location. 
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North Stradbroke Island, Q1land. (contld) 

Salinity measurement~ taken on 200 water samples show the 
water is fresh. 

Gravity work:was tried in conjunction with the seismic 
work to test whether it would give information on the bedrock 
configuration. The preliminary reEults suggest that some valuable 
data can be obtained from the gravity results, but a hig11 r'~gional 
gradient may make interpretation difficult. 

Kerang (M~t:'ra.y Valley), Vic. 

A resisti vi ty s~vey wa~ carrieo. out on a 70 sq'la:r:e mile 
area of the Kerang irrigation district to determine whether 
resistivity methods could be used to detect shallow aquifers 
and if so indicate their extent in the trial axea. Resistivity 
depth probing and a small aIr.JUl1t of traversing were used. Th€; 
resistivity work was supplemented by drilling and a water sampling 
programme. Several holes were logged w~ith the Widco 500 ft. gamma 
ray logging equipment but this technique was discontinued when the 
equipme:'1t proved unreliable in operatiolo1. 

In several areas the presence of shallow aquifers 
interpreted from the res:i.sti vi ty prog:t'1:unrne has been verified by 
drilling. In other ar8as the resistivity method h~s been 
interpreted to indicnta clays tc 8. depth of nbout 50 ft. A limited 
number of drill holes in these areas -verify the resistivity 
interpretation. P.cobably the resisti vi ty l.nterpr'3tn.ci.on is 
substantially correct fol. the whol0 area :md shnllo1;"v aquifeI:8 are 
confine<! i.iu a zone 010se to Pyramid Creek. 

Resisti vi'i:;y surveys to determine the extent of ground water 
in three parts of the val18Y W0re c.arried out 1Ising ~~e depth probe 
technique with both alternating and direct cu:crent. The existence 
of a '.:.onsiderable [1.1nount of drilling information has made it possible 
to advance a hypothesis for the difference between the results 
obtained by' using A.U, and D.C. instruments. The i~itial investi­
gation s1:'..ggests that the difference is related ,to the clay and 
mo:i.sture content of the erou:nd. 

VIBRATION TESTS 
VictQEia 
MelbouE}'£ 

'l'he Engineering Secbior.. acted as consultants for. some 
vibration tests car.ded out by the Victorian Railways in connection 
wi th the proposed loca.tion. of on ur.derground railv:ay system beneath 
th8 C()ffi'nonw8a~.th Of:l"i0e biock, Melbburne, Victoria. 

Vibr.ati:m8 produced by rail tra,ffic and the detou',aon of 
<'1ma.:L}. e:;.plosi VB rjharges 'iVf;::8 measured by £) iaff of the Vic '~oL'i8l1 
Railwi:lYs. ThE: tests show8c. that Jche effect of vibration on the 
str'-,oi·ure would bo negligible. 

A vibration tOSG lvas carried out to d.etermine th3 effect 
of vibl:a.tions p:rod'.lcE:d by :1 compressor on adjoining properties at 
the Gas a~n<l Fnel 8orporation I s pumping statJ.·:m, Re&ervo:i.r, Victoria. 
The i;ests showeu that the vibration produced was nogligible compared 
wi th that produced by :'1atural ea'l),8eS~, F:lUi~.I.l 'ct3 people '~'alking on the 
floo:t:'3, 

. ROCK_TESTIN:.~~ 

Seismic velucities and dynami0 prope:rti6s were me~sured on 
about ~O drill hole C01.'03 from the Cotter "E" dam site A.C,T. (Geologi0al 
Br8l1c.h); Broome Jetty site; W.A. (W.A. Department of Works); and the 



ROCK TESTING (cont'd) 

Risdon Brook dam site, Tasmania (Tasmanian Mines Department). 

Ten samples of concrete from the airfield at Darwin were 
tested for the Department of Works. 

25. 
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REGIONAL SURVEYS 

1. REGIONAL GRAVITY SURVEYS 

Pendulum Mep.surGmerr~. 

The doubly read Melhourne-Tokyo tie '1;78.8 completed. However 
there is a difference of about 2~~ l1'gal between this set of readings 
and that obtained using a similar set of equipmen"i in 1959. The 
reason lor this is not clear but from further work which has been 
carried out in Australia it appears that part of tl ... a· trouble may 
be instrumental although the sets of reaclings at Melbourne and 
Tokyo are consistent within themselves. Correspondence is 
contin'"J.ing on '~his point. 

Stations at Sydney, Brisbane{ Mackay, Townsville and Cairns 
(forming pa.rt of the East Coast Chain) have been doubly occupied. 0i.11~r 
a prelimin~'y ?~alysis of the results has been made to date but it 
appears that there are some gignificant differences between valUES 
for some of the stations nnd values obtained by the Cambridge 
pendulums and since adjusted by gravity meter connections. It is 
planned to carry out laboratory tests on the equipment during the 
summer. Modifications to some of the units has alrea.dy commenced. 

Isogal Regiona.l Gravity Survey 

The purpose of this survey is to strengthen the Australinn 
National Gravity Network by making gravity meter ties between existing 
pendulum stations and establishing additional primary and secondary 
base stations at intervals of approximately 100 mile8 along east-west 
traverscs crossing Austre.lia. 'l'he values of gravity along the east 
coast of Australia are reasonably well knovm and this survey will 
oarry these values across Australia. The results of these traverses 
will lo;~er be combined with those of north-south tr:werses to form 
a unified netwcrk. 

A minimum of thr.ee gravity meters are carried backwards and 
forwards between successive stations by a fast light aircraft to 
obtain good drift control and mjnimize meter errors. Gra.vity meters 
used on this survey are La Coste G20) Master Worden 548, World Wide 
35 and/or Sharpe Cana.dian 145. The base stations at airstrips 
along the east-west traverses are selected to have minimum gravity 
differen~es to minimize calibration factor problems. 

The full programme for 1964 is sho~m on map G65-93-2 
(Plate 28) and should be completed by January 1965. The number of 
base stations is 183 mid a total of ever 400 stations (Including 
bases, excentres and tieE ~o existing surveys) will be established 
or re-000upied. 

Final analysis of the results will take some tine, but 
preliminary investigationR indicate a standard deviation of about 
0.1 mgal referred to the datum for eacn east-west ·~raverse. The 
survey will considerably strengthen the Australian network, 

RegIonal N. S. W. & 'i.' land • 

. This survey was !:l.ot carri.?C'. out because of higher priority 
commitments elsewhere fol10wing s+'aff resignations • 

. ~'?.nal Gran ty Victor:i.£;l: 

74 new gravity stations were read and several existing 
stations were reoccupied to tidy up some deficiencies in the gravity 
net in Eastern Victoria. Th3 results of thi8 work will be incorporated 
in the Bulletin covering the regional gravity of Victoria. 

Earth-tide recordiL1g 

Recordings at the Old Melbourne Observatory were obtaim;(!. 
du~ing the early part cf the year, but this work had to be discontinued. 
becau88 of the Jhortage of staff. 



Gravi~ymap of AU3trali~ 

Some data were prepared for addi t:i.on to thr) 1 degr.ee squ'lra 
files but this activity was curta:'.led 'beCi:',t:3e cf ~;r.d shortage of 
staff and because in t:'16 lOl'"'.g run 1 twill '03 Gasior t.) rE,tri3V8 
this information f~om the; (lO.to. tapes. Ro',ever it is 'I.:11likely that 
automatic compu:liinb' .tlrog.cCWllr.les will ,be available for. this process 
for some time. As an intb1.in :neaSU:;"2 th9 1" = 40 miles Bou~uer 

1 t I. , . '1 d d' t anoma y con our maps 1.1..LCO't~·l.y)rr-;lij. :o.g Tc.gl.Ona an SE: l.mclU ary 
densi ties) have bEen pieced t()geth0~:' '1;0 gi ye rt fc.ir overall c;OY0rage 
of Australia. 

Gr.:-:.vi '(Ii r.leter tests ---_ ...... _.;;:;,.;;.=-..;.== 
Calibratiolls as .cE;'luired. 

Tht: prograr:une for reduction of r2.W data to oC8eI'vc~ f:,::cvi t:r 
stage wao developed but t o date has not tested satisfr,ctu::'ily. Using 
h-'UlQ. CO!:W_ltcd observed gravity values, progrGl.lllJ:leJ he.ve been 08V€::i.OlJC:1 
and tested to Cf'xty t'1e r0(lucti0n through 'LO fine.l F'..:'0G-,.~i::' and 
BOl.;.g'J.SL' ailomaly \1'811 1 ':;8. f'rogranllTIes paVG beem mac1Q J.~ra:'.lnb). ~ to 
Wong81n GeophysicaJ for use in reducing thair d'ltt:. ob'hinr;5 '.mddr 
cuncrac'c 'j;o the Bll.,\:0[l.U. 

H.eort3;8r..i~8.tiA t·; {' th., filint; sy3tem has c0ntt::1Uud. 'j'ne 
renumberinf!; of ~<l 81.A.,=,vey data is w81l advanced. 
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2. REGIONAL MAGNETIC SURVEYS 

Isogonic Map: 

The isogonic map of Australia for the epoch 1965.0 was 
completed. Although this was based on a much more complete network 
of stations th8Jl previous maps, most of the changes were those 
predict0d by secular variation. The principal ch8Jlge was a decrease 
in the rate of increase of declination in the south-east of Australia. 

Detailed declination surveys: 

Detailed declination surveys, involving a reading every 
five miles of traverse, were completed over 150 miles in Tasmania, 
1500 miles in north-west 'tueensland n.nd 1200 miles along the coast 
of N.S.VI. A traverse with a station every 25 miles wc.s made from 
Cloncurry to Toowoomba. Results are not yet available. See 
accompanying map for details. (Plate 29). 

Reoccupation of Isln.nds: 

MEl.gnetic stations on Willis Isln.nd, Ocean Island, Nauru, 
Christmas Island, and Cocos . Island, were reoccupied. The reading 
at Cocos Isln.nd removes a discrepn.ncy in secular variation apparent 
from the 1941 and 1960 mea8urements~ (Plate 30). 

Terrella Model Experiments: 

Work on the Terrella model continued throughout the year. 
A more realistic pattern of field directions was obtained after 
the installation of a low conductivity mesh to simulate the shallow 
water north of Australia. This, however, introduced elliptical 
polarisation which is not apparent in magnetograms. A search for 
elliptical polarisation in magnetograms, using digital computation, 
has been started. 
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OBSERVATORIES. 

Remote Seismic Recording: 

The seismometer and recorder are in operation. The 
telemetering equipment has been built and is awaiting P.M.G. 
approval before being installed. 

GeoQagneiic Data Processing: 

29· 

About one third of the backlog (to 1960) of magnetogram 
scaling has been cleared. Practically all computing to be done 
on SilJ.:tac has been completed. The project is being reprogrammed 
for thG CDC computer. 

Toolangi Observatory: 

The normal progr~ne of geomagnetic recording continued. 
Am inductometer, using magnetic tape recording, was operated for 
the University of Queensland. Standnrdisations using proton precession 
magnetometers were cnrried out. The normal progrr.u:une of seismic 
recording was continued. 

Mundaring Observatory: 

The normal programme of geomagnetic, seismic and ionospheric 
recording was car:ded out. The first phase of the field seismology 
progra.....r.une was finished. Informatio:'l from this, combined with that 
deri ved from exploration seismic methods, has given p, ~icture of the 
crustal structure of southern Western Australia more COf,lplete than 
was previously knownJ Thi3 indi(}ates that the Darling Fal1_lt may have 
a throw of 60,000 to 70,000 feet; the lower 30!000 to 40,000 feet of 
sediments ill the Perth Basin ax-e very dense. The upper mantle has an 
unusually high velocity of 8.48 km/sec in thiB nrea. There is an 
intermediate layer with velocity 7.24 km/sec at a deptt of about 
15 km beneath the shield; and about 20 km deep west of the Darling 
Fault. 

A study of the seismicity of Western Australia revealed an 
important tectonic featu..-t'e now known as the "Cape Riche - Yandanooka 
lineament". This separates two natural regions - the Salt Lake 
Division and thE: South-West division of Jutson. Minor enrthquakes 
are frequent along the lineament, which is also a boundnry of the 
area where charnockitic rocks occur. Bouguer anomalies are 0 to +20 mgal 
to ihe west, and -40 to -60 mgal to the east of the lineament. 

Port Moresby: 

The normal progra~e of geomagnetic, seismic and ionospheric 
recording continued. Equipment for field seismology studies was 
received end tested. Recording of radio sCintiliations was carried 
out for R.R.B. 

~ta=otic Observato~ 

The normal p~ogramoc of geomagnetic and seismic recording 
was con-f:inued at Macquarie Island, Mawson nnd Wilkes. The rapid run 
magnetograms from Macqua,rie Island were nsed extensively by the 
Geophy,c1i"Jal Institute of Alaska in their conjugate point study. 

Seismic recording ~tith a three conponent Willmore continues. 
Explox-atory drilling in search of a suHable site for a future standard 
seismic observatory was onrried out at in"teryals throughout the 
year. 

I.S.R.C, Programme: 

A pjlot prograrune of reporting seismic events \nth data cards 
has been in operation f or the last two years. Toolnngi, Mundaring and 
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l.S.R.C. Programme (cont'd) 

Mawson have participated. The pilot programme is now finished and 
the full programme has come into operation. All B.M.R. geophysical 
observatories will participate. Alrea~ several hundred completed 
cards have been sent from Melbourne, reporting arrivals at Toolangi 
and Mawson. 



LABORArroRIES 

1. DESIGN & DEVELOPMENT 

Serious shortage of professional staff and the amount of 
work involved in producing three crystal clocks for the Port 
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Moresby Observatory, placed the emphasis of the group's work during 
1964 on equipment design and production rather than on developmental 
work. Thus it has not been possible to fulfil all five functions 
of the group as outlined in the 1962 summary. 

Timemark Programmin~ Unit 

This instr~ent was designed to provide coded time markA 
for observatory records at Wilke~. As far as is known, its operation 
has been satisfactory. 

Airborne Proton Maffi~etometer 

Prototype development reached the stage when the instrument 
could be used for survey purposes. A standard deviation ()f three 
ga.IJ1.mas is obtainable with readings twice per second.. Further 
development s~ould reduce the standard deviation to about one grumma. 
The instrnJI1(';:nt has operated in VH-GEO throughout the current field 
season. The resul1;s of the l;enna.nt Creek su..rvey were pax·ticularly 
encouraging, as oontou:c;_ng at five ga.mIP.£. intervale wa:J pcsE'::llle. 

Some al.leillary p.CJ.uipment ~n VH-GEO was moctified for 
compatibiliJey with this magnetomE:ter. 

Observhtcry :L,.oton ~fugr18 Lm:eters. 

r:J.'he tyro procon ,i1agnetometers r b-..lilt for cbsm.: vatory 
standardisations J were oVE::rh::mled and modif:i.ed. for greater :t:e:iiabili ty 
at temperatures down to .. lOc-C. 

A prototype power supply, for operating these instruments 
from the ac mains: W:1S ded gned.. Compatibility tests have still 
to be carried 1)11t., 

Some tim8 was spent investigating temperature effects in 
B.M.R. designee! flt!Xgates. Temperature stabUi ty of backil'.g-·off 
current s1A:;/l?lies wa.s only found possible over a small temperature 
range. Further work is in progress, both on this problem and 
also on temperature sta.bility of th9 fluxgate detector. 

Desi.gn was commer~0ed of a tr.:cee··component fluxgate variogra:;1h 
for use by the Obser-Iat:1ry Sec,t;.on ;n fi:i:'st order regional sltx-veys, 

A grollild stati.?n m2.W'.e·:~ometer wae constI'l'.O ~ed fo~ nse, a;> 
a magnetic sto:cm warning device, by the VH-GEO pdr·i;;y. 

Cr;rs tal ClcS;ks 

Produc-cion of thrb8 c:r:'ystal controlled clock~, tor the 
cruste.l thiclG.1eas prce;:rammE: in NeVI Guinea 1 was comple+.ed durir.g the 
year., These clocks p:rc"iid6 -I.ih8 follr.)w:ing fa...:iliiibf. : .. 

l. 
2. 

3. 

4· 

Mer.ha:L1-i..08.1 t:i.;ne display. 
Compariso:i.1 with e ... 1d a.;ljustment to radio time 
oignals, with an aocuracy of ± 10 milEsoconds. 
Various r.0xLa(;t r.losurE:s for tim3 marks on the 
seismometeI' records. 
Accu::'l:1:~e ~O cps power oU'r-put to drive the 
r30orders, 

:'i 

AHhough a prot.ctype had. be(::n built, H).')r8 design effort was 
reQuired foI' reli.ahlo operation of thE: mechanical a,nd power output sections. 



Cry'stal Clo~ks (cont'd) 

Each station include !:' a battery charger anr! time-signal 
receiver. The corrnnercial units obtain ed had to be modified i'or 
reliability and full compatibility. 
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Handbooks for tho clocks are in the course of preparation • . 

Drafting 

The electronic drafting section completed 234 new :lrawings. 
This includes drawings for the Maintenance and Testing Group. 

Coil Winding 

A total of 115 inductl)rs, transformers, etc., were wound. 

Miscellaneous 

Preliminary design of a magnetically shielded room, for the 
Canberra laboratories, was carried out. 

Assistance vias given to the Gran ty Section in modifying 
and adjusting the G.S.I. pendulurr, apparatus~ 

Various electronic components "!ere investigRced for 
:reliabili ty and applicability to B.M.R. equipment. 
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2. lMINTENANCE AND TESTING 

Th=oughout the YGar, the main.tenance group ce.rried out 
a continuous programme of maintenance, overhaul, and installation 
of gerpbysical equipment. Work inclu.ded major overhauls of seismic 
equipment from both sedimentary basin seismic parties and of airborne 
geophysical equipment from both the DC3 and Cessna survey aircr~ft. 
Work of this nature is generally confined to the interfield season 
and the above tasks were completed by March. In addition, both 
aircraft returned to Melbourne for a short period about mid-year 
and the oppcrtunity was taken to do further overhaul work at this 
time. 

The group was responsible for installing and ini tie.ting 
operating procedures on the re0ently purchased seisffiic playback 
equipment. This machine is essentially a~ analogue computer which 
corrects and enhances seismi( field data recorded on magnetic ta~e. 
Results are presented i~ the form of a subsurface cr~as-sec~~on. 
The equipment was installed in W.arch and was operating wj.thin a few 
weeks. Some time was lost due to difficulty in obte.ining accurate 
adjustment of the optL::al system and due to certain critical spare 
parts not beb.g delivered until some weeks after installation. 
After these initial troubles were overcome the machine has operated 
reliably. 

Several desigl: and cons-l:;ruction projects were completed 
(Qr nearly complci;ed~ <luring the year. These are listed below. 

1. Temperature Logger for use lJy the ·:ieolcgical Branch. 

2. Dual 5 ampere variable DC power supply for use 
wi~hresisi:;ivity measuring equipment in difficult 
areas. 

3. Coded Timing Unit to enable shot instant and upl!ole­
geophone time to be trar.smitted by F.M. radio from 
the shot point to the recording cab. 

4. Geophone Patch Pa~el for use with multiple coverage 
seismic shooting techniques. 

5. A frequency module.ted telemetry system tc allow 
remote recorciing of a seismometer installed at 
the Mslbo'.ll'ne Observatory, by means of P.M.G. 
telephone 1i2:8s. 

~his g.!'O~lr i.s also resp,:l!lsiblo for measurement of physical 
properties of rock and ~orc sarrples wd a large number of samples was 
han.dled. during the year 0 l\fugne-';~c 8usceptibili ty is measured on 
a susceptibility llieter which was designed and built in the laboratory. 
Elaati(' properties of reck B8JI'.plef! arc determined from measurements 
of the veloei ":-y of ela.stic waves through thE': specimen and f :(01)1 

measurements of natural re9~nani; fre4.U8n0i8s. The equipme:':lt has 
re06~.::tly been modified to plot amplitude against frequency of the 
excited sample automatically. 

Drafting officers attached to the group have assembled 
master copies of handbooks for most of the Branch's geophysical 
equi pnent. Master ar..d field copies of books for several items of 
eqlJ~ ~'illent haye "bee!) amendGd a.nd expanded. 
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~ORKSHOP§. 

Most of the workshop capacity was required for routine 
maintenance and testir1g of gl30physical equipment, and modifications 
to existing equipment. The majority of the jobs were small, but 
two of the bigger jobs were reo·installation of the Birdwell 10,000 ft. 
winch and Shell CVL logger in a 4 x 4 vehicle, and the overhaul 
and re-installation of the elevation-meter in a vehicle. 

The mechanical components for 3 crystal clock timing units, 
were designed and built in the workshops. These units forw part 
of 3 sets of special seismic equipment required for a crustal thick­
ness project in New Guinea. 

The design of a speCial set of Helmholtz coiis for uoe at 
Port Moresby observatory was completed, and design work commenced 
on the meohanical parts for a 3 component fluxgate magaetometer 
for the observatory grour. 

Two new instruments were constructed for the Geological 
Branch - a parallel guid~~ce ~echanism fo~ use with a Wild stereoscope 
and a thermist0r probe and winuh for engineering investigatio~s. 

The workshop genera~ly was better staffed than last year 
and all sections were fully employed. A oon1'3iderable amounc vf time 
was spent on different aspects of training, particularly of 
apprentic83 . 
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