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FIGUBES 

Metalliterous and Airborne Section field activities 
1912 

Tennant Creek , ground metalliferous survey area, NT 

Cloncurry ground metalliferous survey areas, Qld 

Mary River and Alligator River survey areas, NT 

Bendigo-Vangaratta-Tallangatta airborne survey area 

Victoria ,River airborne geophysical survey area, NT 

Airborne survey (by contract), WA 1910. 

Airborne remote sensing surveysp WA 1970. 

Detailed airborne surveys, Deaf Adder Cr~ek and 
Jim Jim Creek, NT ' 1911 • 

Alcoota airborne survey areap NT 

North Eromanga Basin and Drummond Basin 
aeromagnetic study areas, Q,ld 

Northern Eromanga Bas,in aeromagnetic interpretation 

Aeromagnetic Map of Australia - proposed coverage. 

Alligator River airborne survey area, NT 
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The staff situation ililproVed durlng' the yearv but there are 
still deficiencies in the Metalliferous professional and Airborne 
sub-professional staffso Training of nev recruits both at Head Office 
and in the course of tba field operations formed an essential part of the 
year's programo Figure MA1 shotls \1here metalliferous and airborne 
investigations \1ere' made ,in 1'9720 

The Metal11terous SUbS8C·tloll extended the 'Work of the previous 
year at Captaina Flatp NSWp , into ' several areas 'Wh~re detailed geochemical 
and geological infOrmation had become availableo ' The surveys prov~ded 
particularly useful training and experience for n8\1 staff ,and for testing 
geophysical equ1pmento 

sUrveys at Tennant Cre'ek and ~r.t R+verg ~, were undertaken in 
co-operation \1ith the NT Mines BraDcho 'l'he 'Work at Tennant Creek v comprising 
170 km of traversing with magnetometer and gravity meter .and measurement 
of density and magnetic sUsceptibility of rock samples, 'Was part of a 
program piann,ed to eonttnue for several years and 'directed towards the study 
of · the regi,onal ,struoture' cit the field an'd its :reiation 'to mineralizationo 
In the Mary River area, 'Which . li~8: ,in the. mci..8netical-ly disturbed zone of 
the Lower Proterozoic Masson ' Format1oriarol#ld the Cul-len Granite, various 
geophysical mst~odS tlereeurployedaon: tne baaUo! the results several 
drilling targets' w111 -be reco_elided' and' ,further work in ~he area is 
proposed for 19730 . 

In the CloncUrT;Y ',region, the geophYSical invest.igat'ions ..,ere mainly 
in areas se lec ted · on :thl! bas!a' of BMR I,S ' !iet~11ed' ge61ogic~J; mapping 0 The 
work is part of 'a lon.g ... term· program' to' eva,~u.a·te , the applicability of 
g~ophyaical methods in different geoioglcal environments and generally .to 
assist in mineral exploration' of the ·regiono 

The I8rvin UraniUm Graup geophysical staff continued to provide 
readlometric assaYing and logging servioes as tequired, and carried out 
gravity surveys at Mary River and in the Alligator ~ver to det~rmine 
whether the method could assist in mapping geol6gic.a-l structures and unitso 

,The transient electromagnetic' method was. used for the first time 
in 1912;. BMR took delivery of a set of.' the' 'Russian built MPP01 eqUipment 
early in the yearo Inlt.ial test~ were made' in the Canberra area, ~as a . r¢sult 
of which it , was · found , necessary to make s~e mod1ficat~onB to the circuitry 
of the equ1pmento SubsequentlJr test s'U:r'Veys vere card,ad out at several 
localities in Northern TerritorY and Queenslando . , 

The, A!:r,borne·' Sul:)s8otion·"a' f.ield ~pro~ for the 'l\rin Otter aircraft 
VH-BMG was delaYed by unto~8een prob).ems 1n the development 8.J1d installation 
of new airborne' : survey 'equipment,p ,and: it, W~S' , not until 'AugUst that fully 
reliable opera;~ion' of_ the complet-e system was' achievedo The equipment 
incorporates a digital acquisition: BYe·tem ,whfch records magnetometerp 
ga.mma-r~ spectrometer, and Doppler rlaviga-tional datao The survey of the 
BeJid1go p 'Wa.ngaratt8.:, and :'l'allang&.tta' 1·: 250 000 Sheet areas of Victoria, and . 
half of the ' p"I-amied surVey of Eucla- ~~1n i-n: .. South Aus~traliap were complet.ed 
by the end of ' the field ' seasono 'The remainder of the Eucla Basin will be 
flown early in · 19730 
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The Aero COJDID8Dder aircraft VB-BMR vas used for regional surveys in 
the Alligator River region and Alcoota 1:250 000 Sheet area arid tor 
detailed surve)"s over the Artlup.ga Nappe Complex and'Mary -River area, all 
in Northern Territor,r. 

Excluding flights for testing equipment and training personnel, 
the total survey traverse distances flown by the aircraft during the·year 
weres VH-BMG, 53 000 km, VR-BMR 38 000 km. 

In addition to the surveys by BMR aircraft, contractors continued 
to be emplo)"ed for aeromagnetic work, which in 1972 was direoted towards 
extending the regional coverage of the West Australian .Shield. A contract 
survey of eight 1:250 000 Sheet areas was completed, and' a second contract 
for survey of four 'Sheet areas commenced in December~ The aeromagnetic 
data from a previous surve;y of four Sheet areas by a group of companies were 
purchased. 

The system ot computer processing of aeromagnetic data is now 
well established and is being used. for all Twin Otter and contract surve;y 
data. The maohine-contoured maps serve as a medium for preliminary release 
of surve)" results. Further development of software is in progress to improve 
the efficienc)" of ·the system. A digital acquisition system 1s proposed for 
the Aero Commander in 1973 to allow digital processing to be applied to ' the 
surve;ys by this aircraft. 

A new project, the compilation of a magnetic map of Australia, 
began in 1972 and will continue for several years. 'The aim i8 to produce a 
map at '1:2 500 000 showing residual magnetiC intenSity contours derived from 
BMR I S surveys, Commonwealth. ·subsidized airborne. surveys, ' and BMR t 8 marine 
surveys. 

GROUND METALLIFEROUS SUBSECTION 

Captains Flat, NEW (N. Sampath, F.N. Michail t I.G. Hone, R.D. Ogilvy, 
B.R. Spies, E.B. Wronski) 

A geophysical surve;y was carried out in the Captains Flat area 
between 25 January and 31 March 1912, in co-operation with Electrolytic 
Zinc Co of Australasia Ltd. The surve)" was made in the South Keat1ngs, -
Golf Course, Baldwin, and Grady's areas where E.Z. had been engaged in 
detailed geochemical and geological investigations. ' The primar)" purpose 
of the surve;y was to train newste.ff in various geophysical techniques. 

Magnetic and Turam electromagnetic surveys were carried out in 
the South !eatings area. The magnetic 'results showed no correlation with 
structure. The Turam results iridicated the probable continuation of the 
main South Kea tinge mineralized· shear zone and the presen.ce of a cross-faul t 
which appears to mark the termination of the shear zone. 

Slingram and VLF electromagnetic; graVity, and induced polarization 
methods were used in the Golf Course area. The Slingram results showed a 
weak: anoma17 coinciding with a known Turam anomaly. The VLF resul ts were 
affected by telephone wires and fences, and are of little value~ Several 
traverses were surve)"ed with the gravity method in the Golf Course area 
to further investigate an anomaly detected during 196.0. The results showed 
that the anomaly could not be attributed to an orebody. 
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Electromagnetic (Turam p Slingram p and VLF), magnetic, gravity, 
and self-potential surveys were made in the Baldwin area. The' main magnetic 
anomaly found coincides yith a knoYn dolerite dykeo The VLF results shoY 
anomalies cOinciding with the main magnetic anomaly. Turam results shov 
anomalies probably due to a shear zone; a fault is also indicatedo No 
Slingram or self-potential anomalies yere foundo The gravity results sh~ 
a lev following the trend of the Turam anomalieso 

VLF electromagnetic o self-potential 0 and induced polarization 
surveys were carried out at Grady's areao VLF and self-potential anomalies 
~ere found over known Turam and geochemical anomalies. Induced polarization 
surveys were made on wo traverS8s p and a strong anomaly was found on the 
traverse over the geochemical anomalyo Subsequent drilling of the most 
favourable geophysical target revealed a substantial intersectIon of pyritic 
mineralization at about 100 metres bel~ surfaceo 

Te~t Creek magn~tic and gravity survel (10 Bone) 

From August to October, regional traverses totalling 170 km were 
surveyed along meridionally trending roads and tracks p with vertical magnetic 
foroe and to~al magnetic force magnetometers and with a gravity meter. One 
east-vest traverse waS also surveyed (Figo MA2)o Observations were made at 
0.2-km 1ntervalsp and the gravity readings tfere tied into the helicopter 
gravity base at the airport and also 'to the 1969 and 1911 ground survey 
networks 0 Surface rocks samples were taken and measurements of densityp 
susceptibilityp and in some cases remanence will be made on these to help 
in the interpretation of the geophysical datao 

The main aim of the york was to study the relationship of 
(?)Archaean high-grade metamorphic rocks intersected in drill-holes in BMR 
Area No o 3 to Lower Proterozoic rocks which crop out to th~ northeast o and 
also to study structur~l problems associated with mineralization of the field o 

The liI;les surveyed in 1912 covered the granites to the north and 
south of the Tennant Creek township and the sediments of the vTarraDiUJ189. 
Group containing economic gold and copper mineralization, and extended 
southward to the northernmost outcrops of the Hatches Creek Groupo 

The gravity profile across BMR Area No.3 shows 'a suddenp 
'horst-like' 11-mgal gravity high which coincides with a region of strong 
magnetic anomal~eBo By correlating this gravity high with the high-grade 
metamorphlcs int~rsected in drill-holes o the north-south extension of these 
metamorphics is shown to be rather small p and from the shape and steep sides 
of the anomaly it appears that a block of (?)Archaean rock has been upfaultedo 
Farther north p the gravity values decrease and there is a region of l~ 
gravi ty and flat magnetic readings before, the gravi ty 'values rise and the 
~gnetic field becomes more disturbed as the Red Bluff outcrops are 
approached 0 

Preliminary interpretation of geophysical results along the Stuart 
Highway traverse reveals gravity lows associated with the granites nor'h and 
south of the Te~t Creek townshipo The Warramunga outcrops have a magnetic 
expression suggestive of disseminated magnetite mineralization with local 
concentrations p contrasting with the flatter profiles over granlteso The 
Aeromagnetic ridge and extension of the Mary Lane magnetic high appear to 
be superimposed on the regional magnetic profileo On line NN, 13 km east 
of the Stuart Highwayp passing close to the Rising Sun and Golden Forty 
mines the contrasts in the gravity effects are not as outstanding and the 
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line is too far east for the Aeromagnetio Ridge and Mary Lane highs to be 
revealed. The oorrelation between NN and the Stuart Highway traverse with 
_traverse 96E (surveyed in 1971) is ourrently being studied. 

Clonourry. Queensland (N. Sampath, R.D. Ogilvy) 

From July to October geophysical surveys were made in five areas 
shown in Figure MA3. The object was to evaluate the usefulness of various 
geophysioal teohniques for metalliferous exploration in different geologioal 
environments, and to establish- methods of mapping the Preoambrian buried under 
younger sediments. 

Areas 1 and 2 are in the Marraba Voloanios and are alluvium covered 
with soattered outorops of basic rocks and quartz. Copper mineralization 
oocurs mainly in east-trending-minor fault zones, and is closely related to 
basio dykes. The objeot of the survey in the Marraba Volcanios was to explore 
the alluvium oovered areas and in the process to test various geophysioal 
methods. Eleotromagnetio, magnetio, self-potential, and induoed polarization 
methods were used. The eleotromagnetio results show the presence of a number 
of shear zones in both areas 1 and 2; Bome of these shear zones coincide 
with known mines, and some are under alluvium. Induced polarization results 
show weak anomalies over some of the shear zones, inoluding the ones with 
mines associated with them. In general these results show a number of shear 
zones, some of whioh oontain minor, shallow sulphide mineralization. No 
self-potential anomalies were found. A n~ber of magnetic anomalies were 
found, and these have been attributed to basio rooks. 

Area 3 1s in the Marimo Slate, mineralization occurs in carbonaceous 
slates, mainly at the intersection of faults parallel to local fold axes and 
minor faults. Eleotromagnetic, magnetiC, self-potential, and induced 
polarization methods were used to test their response to mineralization in 
a carbonaceous environment. No magnetic anomalies were found. The 
carbonaoeous beds produced strong, broad selt-potential anomalies; they 
are highly oonducting and oaused strong el~otromagnetic and induced 
polarization anomalies. It was not possible to separate the response to 
the mineralization (known to ocour) from the response to the carbonaoeous 
beds. 

Area 4 is in the basal calcareous facies of the ,Corella Formation. 
Three traverses were pegged over a strata-bound copper deposit, and magnetiC, 
self-potential, and induced polarization surveys were made. No self-potential 
anomalies were found. A number of magnetio anomalies were found; one is on 
the contaot of dolomite and quartzite, but the others have no visible 
geological feature associated with them. None of the magnetic anomalies is 
associated with the oopper deposit. The induced polarization results indicate 
possible sulphide mineralization. A fourth traverse was pegged over a 
dolerite dyke to see if this oould be deteoted. ~~etic, self-potential, 
and induoed polarization surveys were made, but no anomalies were found on the 
dyke. However, magnetio and induced polarization anomalies were foupd east 
of the dyke, over dolomite. Two dipole lengths, ;0 m and 60 m, - were used 
in the induced polarization survey, the results using 60-m dipoles showed 
the stronger anomaly, indioating that the mineralization could increase at 
depth. Further work inoluding drilling is being planned in this area. 

ResistiVity depth probes were made in Areas 5 and 6 to determine 
the thioknesses and resistivities of sediments overlying Precambrian rocks 
east of Cloncurr.r; this was a preliminary part of a projeot to-establish 
methods of exploration of buried Precambrian rooks. Initial interpretation 
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of results indicates about 25 m of low-conductivity sediments in Area 5 
and over 200 m of medium- and I CRf-Con duct!vi ty sediments in Area 6" It 
appears from the results that Precambrian rocks were not reached in Area 60 

Bock samples ~ere collected from the Cloncurry 1:100 000 Sheet area 
for laboratory conductivity tests o with the object of obtaining data for a 
resistivity map of the Sheet" This is the first part of a regional study of 
the relation between the occurrence of mineralization and the electrical 
properties of the rocks of the area" 

Maxy Rivero NT (FaNe Michail, PoWoBo Bullock, EoBo Wronski) 

GeophysiCal surveys vere made in Government Mining Reserve No o 275 
in the Mary River area, NTo to looate drilling targets (Fig" MA4)" '!be area 
is ~ith1n a mineralized and magnetically disturbed zone- of the L~er 
Proterozoic Masson Formation around the Cullen Graniteo Diamond-drilling of 
a goss&n (the Gubberah Gossan) in the Reserve by the Mines Branch in 1970-71 
intersected 6,,4 m of 19'}& zinco '!bree grids were pegged 9 one in the area of 
the Gubberap GosBan and ~o on aeromagnetic features; electromagnetic p 

magnetic, self- potential g and gravity methods were used o 

No magnetic anomalies were found on the Gubberah Gossan grid" 
The self-p~tential and electromagnetic results show 'anomalous zones 
corresponding to carbonaceous shale beds east and west of the gossan" The 
gossan itself produced no recognizable anomalies" 

TVo areas were selected from aeromagnetic resultsJ the areas, 
named Minglo 1 and 2p are mainly flat and alluvium-covered with little 
outcrop 0 The magnetic results show anomalies with shavp boundaries and 
steep gradients indicative of faultingo No significant self-potential 
anomalies were found" The elctromagnetic results show wi de elongated 
conducting zones probably due to carbonaceous shale, with many individual 
anomalies wi thin the zones," No interpretation has as yet been made of these 
anomalies 0 

A gravity survey over the Gubberah Gossan and over selected 
eleotromagnetic -anomalies in the Minglo 2 grid was started in Octobero 

From the geophysical work carried out by this party together with 
the t ransient EM investigations p several targets will ,be recommended for 
drilling by the NT Mines Brancho 

Transient electromagnetic tests D NT and Qld (Bo Spies, J. Williams) 

Evaluation tests of the Russian built one loop transient 
electromagnetic equipment ''MPPO- 1" \:Iere carried out at local! ties in the 
Northern Territory and Queensland during the period 4 August to 17 Octobero 
In this method a square loop is laid on the ground and current -pulses are 
sent through ito If conductors are present in the vicinity of the loop 
eddy currents are induced in them" In the off periods the electromagnetic 
field caused by the decaying of the eddY current in the conductor is 
measured at delay times ranging from i to 15 m sec o 

Tennant Creek area D NTo Tests were done using 100 and 200-m 
loops in areas C6, C11, TC~~9 and BMR Area Noo ~ (Plate 1)0 The results 
were promisingp ~ith none of the interference effects experienced in test 
areas near Canberrao The results are indicative of conducting overburdeno 
Anomalies were obtained over kn~ ironstone bodies of moderate conductivityo 
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A double-peaked anomaly was found at Area C11, a broad anomaly 
at BMR Area No.3, and a localized anomaly at area TC35W. In area C6 a 
linear zone of higher conductivity was outlined. A traverse using 1Q-m and 
20-m loops was surveyed over the anomaly. 

It was found that in areas of highly conductive overburden small 
negative readings were sometimes obtain.ed on later sample times. This 
effect was oaused by the large initial signal saturating the amplifier, and a 
modifioation was made to alleviate this effect. With this modification the 
first part of the signal is blanked out for reading later sample times 
(t=4 msec and greater). Accurate readings could thus be obtained under the 
higher amplifioation neoessar,y for later sample times. 

Mary Rive'r Area, NT. Work here was done in the Minglo 2 area, and 
over the Minglo mine and Gubberah-Cossan (Fig. MA.4). 

In the Minglo No. 2 area, an area of 3 km2 was covered in a week 
using 150-m loops, thus proving the effectiveness of the method as a fast 
reconnaissanoe tool. Two large anomalies were found, both caused by rocks of 
high oonductivity. One of the, anomalies was surveyed in more detail using 
60-m loops, the results shoved the anomaly to be due to an elongate body 
about 100 m wide. It is proposed to bave this anomaly tested by drilling. 

No anomaly was picked up over the Minglo mine, but an anomaly Was 
found to the east (caused by black shales). 

. The Gubberah GoassaD area vas surveyed with 60-m loops. An 
anomaly, corresponding with a Turam anomaly, was caused by a black shale bed. 

Rum Jungle Area, NT. Several traverses were surveyed using 60-m 
loops at the Mount Minza area and the Woodcutters L5 prospect. 

In the Mount Minza area an anomaly was found over a conducting 
shale, corresponding with an S-P and Sltngram anomaly reported by earlier 
workers. 

In the Woodcutters area a small north-trending anomaly was found 
coinciding with a weak Slingram anomaly detected in previous work and 
estimated to be due to a conductor at about 40 m below the surface. These 
anomalies are to the west of and not associated with the known orebody. 

Clonc~ Area, Qld. Surveys using mainly 60-m loops (and in some 
places120-m loo~vere oonducted in areas 1, 2, 3. and 4 shown in Plate 2. 

The ' best results vere found in Area 3, which includes the Red Sierra 
workings and is an area of very steep topographY. Other EM methods such as 
Slingram and V1F are unsuitable, but the one-loop transient Er·Y method is not 
affected by topography. A large anomaly was found, which corresponds with a 
sequence ot Carbonaoeous shales. 

In Areas 1 and 2 only very small anomalies were obtained. One 
anomaly in Area 2 corresponds with a Turam and IF anomaly over the Dawn 
mine. A small anomaly in Area 1 occurs over a creek bed. Since there is 
also a Turam anomaly but no IP anomaly, salt concentrations may be the cause. 
No significant anomalies were obtained in the Timberu area. 

Some interference effects were observed when using the low scales 
~n areas of small signal. The interference ia thought to be due to 
thunderstorm activity. 
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The MPP0-1 equipment proved to be reliable and fairly fast, most 
of the time was spent in laying and taking up the loopso Large areas can be 
covered using 100- or 200-m loops, and follov-up workuBing smaller loops 
delineates the anomaly. ' 

The depth penetration of the method is approximately equal to 
the ~ize of the loop used. , ' 

The main advantage of the transient electromagnetic method is that 
it can be applied in areas of high surface conductivity where moat of the 
other methods fail. 

Because -the method is basically an, EM induction method it cannot 
distinguish between orebodies and carbonaceous shales of similar conductivity. 

Test area 

This project was commenced in 1911 and its object is to find an 
area in or close to the A.CoT. suitable for testing geophysical equipment 
used 1n metalliferous explorationo No such area was found within the A.C.T. 
Several sites outside the A.CoTo were considered, but no field tests vere 
carried out during , the, year. 

Darwin Uranium Groug (PoW.B. Bullock, E.Bo Wronski) 

Routine maintenance and calibration of field and laboratory 
equipment ~ere carried out. Numerous sampies were assayed with the gamma-ray 
spectrometer for the Alligator River geological party. Methods of assaying 
mixtures of uranium and thorium with the gamma-ray spectrometer were tested. 
Geophysical logs were -made of nine holes for ' the Alligator River geologioal 
party and of one hole for the Mines Branoh. The Manton seismio station ' 
became operational in May and the East Point seismic station vas dismantled 
in June. Provisional sei~ic data were issuedo 

~1n Uranium Group staff were seconded to the Mary River survey 
party from July. In June a brief test survey was made in the Maranboy , 
Tinfield for a private company to see if lodes could be d~tected beneath 
alluvium 'and sed1mentso Self-potential, Slingram, and magnetic methods were 
tried, self-potential anomalies were found, and the company was advised to 
make a detailed self-potential survey. 

At the e.nd of September a test gravity survey was started 1n the 
Alligator River 1: 250 000 Sheet area to determine if detailed gravity can 
assist in mapping geological units and structures in the areao The survey 
is being made ,on the traverses shown in Plate 3, with stations ~ km apart. 

AIRBORNE SUBSECTION 

Bendigo-Wangaratta-Tallangatta airborne magnetiC and radiometrio survey (VH-EMG ) 

_ This ~~y _cOTering the BENDIGO, WANGARATTA and TALLANGATTA 
1: 250 000, map areas was flovn -between FebrUarY ana -Octbber1972'" The survey 
was divided into tWo parts, of approximately equal size, at the 1460 30' 
meridian. The eastern part includes the highest terrain in Australia and 
was flown at 1800 metres above sea ,levelo Only magnetic data were recorded 
in this area. Radiometric and magnetic data were recorded in the western 
area at a height of 150 metres above ground level. 
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· This survey was the first undertaken by the Bureau's Twin Otter 
aircraft VR-BMG and saw several significant advances in the geophysical, data 
acquisition, and navigation equipment used. The airborne data acquisition 
system, which includes a small digital computer, records geophysioal and 
navigation data on magnetic tape for subsequent processing in Canberra. 
Experienoe has shown the data acquisition system to be virtually trouble free 
in survey operation. Considerable effort was devoted to· the development or 
techniques that make effioient use of the Doppler navigation system, with 
the ultimate objective of placing full reliance on Doppler for all future 
survey work. 

The magnetic profiles reoorded over the eastern area show a moderate 
number of well defined, low-amplitude anomalies, forming elongated zones 
that parallel the regional geological strike. Lower Devonian acid to 
intermediate intru~ives are the major source of the anomalous magnetism. 
The description of these rocks is quite variable, ranging from gran! te to 
diorite, and this is reflected in the variable magnetic response they produoe. 
A well defined magnetic trend follows the metamorphic zone that extends for 
100 kID. SSE from Albury. East of this zone several isolated anomalies correlate 
with high-grade metamorphic rooks (Fig. MA5). 

Over the western region the magnetio field has generally low 
relief. Two zones of relatively intense magnetic anomalies were reoorded 
over Cambrian basic volcanic rooks near Dookie and over the belt extending 
from Heathcote north towards Roohester. Other magnetio anomalies were 
reoorded over Tertiary and Quaternary basalts an4 over areas of subsurface 
igneous activity. 

The radiometric data display low and uniform count rates, in all 
four ohannels, over the allUVial plains and sedimentary rook areas. Zones 
of higher POtassiWD and Thorium oounts oorrelate with granites, partioularly 
those of Silurian age, and with aoid volcanios. Examination of the radiometric 
data using a lODg time-constant may reveal ohanges in count rates that are 
not apparent in the raw data recorded at an interval of one seoond. 

Southern Euola Basin airborne survey (VH-BMG), SA (S. Lambourn, E. Olsen) 

~is survey covering COOMPANA, NULLABOR, FOWLER, and part of 
NUYTS 1 :250 000· Sheet areas was planned to oomence in August 1972. Ov1ng 
to delays experienoed in the development of the fluxgate magnetometer for 
the Twin Otter it was not possible to begin until November, when the survey 
party established a base at Ceduna. It isexpeoted that the survey flying 
will be oompleted late in February 197~ • 

. Such data as ha~e been recorded to date are being processed, 
but interpretation of the data has not cOlllllenced. 

Outfitting of Twin Otter aircraft VB-BMG 

it was expeoted that this projeot would be completed early in the 
year so that the regional survey ot the three 1:250 000 sheets of Bendigo, 
Wangaratta and Tallangatta could be completed before the winter. Airborne 
testing of the prototype equipment systems began in February and survey 
flying baaed on Canberra commenced in March. Early results were surfioiently 
encouraging. to move the survey party to Albury in April to inorease daily 
covera&e. Construction ot production standard equipment ~ont1nued in 
Canberra. 
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Surveying in Victoria continued in May but it was becoming apparent 
tha t the magnetometer performance was unstable and data were being lost 
because of erratic baseline drifto Apart from occasional power-supply 
problems other systems were performing satisfactorily and testing of the 
Doppler navigation system yielded promising results o Further ~evelopment of 
the Doppler digital recorder and associated software enabled Doppler 
co-ordinates to be included on the digital magnetic tape record4 

The survey party returned to Canberra in June so that laboratory 
sWf could investiga. te the problem of magnetometer ins tabili ty 0 Surveying 
was not resumed until Augustp but in the ensuing period ,valuable research of 
the magnetometer design was completedo This resulted in a much improved 
warm-up and baseline drift characteristic. These improvements will be 
incorporated in the production version. 

Surveying baaed on Canberra ~as resumed in August and the party 
reoccupied the Albury base in Septembero All systems operated satisfactorily, 
and despite the unsuitable weather the survey was completed in October. 

The delays experienced in magnetometer development resulted in a 
late commencement of th~ southern Eucla Basin surveyo The survey party 
moved to Ceduna for this purpose in November and it is expected that the 
work will be completed early in 191,0 The status of this project may be 
summarized as follows: 

10 W~ now have a reliable digital acquiSition system recording 
both geophysical and navigational datao The ease with which this complex 
system was brought into operation says much for the Hewlett-Packard hardware 
and the quality of the BMR-produced softwareo 

20 The designs of the fluxgate magnetometerp the timer, and 
associated digital scalers and displays, whioh were all Geophysical Branch 
laboratory projeotsp appear to be completeo However p the installed equipment 
is all prototypep and satisfaotory mean times between failures cannot be 
expected until production models are installed and supported by spare unitso 

30 The Marconi Doppler 8,Ystem has proved to be a useful aid to 
survey navigation over lando The off-track error is of the order of 
0 0 5 km on a 225-km traverseo The performance over water remains- to be testedo 
Digitally recorded Doppler co-ordinates have been used as an aid to flight 
path recovery in the Victorian surveyp but the value of this teohnique will 
be fully realized when the relevant oomputer software is developed by the 
Airborne Reductions Groupo 

VH-:BMR (Aero Commander) testing and training program (E.Po: Shelley) 

About 100 hours were flown. in the Canberra region during the year, 
for the purposes of testing geophysical eqUipment and training new personnel 
in equipment operation and photo-navigationo In June some 10-1mIl colour 
ph~tography was flown over the Mallacoota estuary for the Geological Branch. 

Considerable time was spent in maintenance of the geophysical 
equipment and rewiring of various unitso Tests revealed e~ectrical inter­
ference . between the equipment raoks and the airframe, and . several nEnf 
power supply and earthing cables were installed in an attempt to ' overcome 
the interferenceo The new metal containers for the gamma-ray detectors were 
also "found to cause interference p and were insu1atedo In I"iaYP the towed 
'bird' beoame detached from the cable during recovery. This problem has 
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resulted in a study of an alternative cable g,ystem, which, it is hoped, will 
be implemented at the end of the year. A study of the magnetic field of the 
aircraft bas also been made. 

The aircraft nov bas a VHF navigation system and a :second VHF 
transceiver. It is planned to install further navigation aids, including a 
new radio altimeter, during the 1972 Christmas lay-up. A new, lighter solid­
state inverter has been purchased for installation in the aircraft. Tender 
specifications for a digital data acquisition system have been prepared. It 
is hoped that this system will be ready for installation in mid 1973. 

_C_l_on_c __ ~~d~e~t~a_i~le~d~m:-a~;.;e..;t.;;;.i_c....;an=d ___ ra=·d;.;;;i_ome;;;;..;;..t.;;.;;r;;,;i;;,;c;.....;;;s..;;;urv;;;..;...e:&..ll.-..,;;~dL· _1.;,.,9:;..:7~0 ( S. S. Lambourn, 
E.P. Shelley 

Interpretation of the geophysical data was completed in January 
and the draft ot the record in March. 

Ngalia Basin project (E.P. Shelley) 

No progress was made on this project, which is being carried out 
jointly with the Geological Branch. 

contract aeroma etic surve s NT, 

This project was resumed in December 1971. Depth estimates were 
calculated from the magnetic data, and a map showing basement structure and 
surface magnetic features was completed. The area covered is shown in 
Figure MA6. 

High-frequency magnetic anomalies correlate well with Antrim 
Plateau Volcanics. The subsurface extent of the volcanics has been 
delineated. The basement ranges in depth from 100 m below M.S.L. in central 
LIMBUNYA to 13 000 m below M.S.L. in northern DELAMERE. Many of the features 
in the magnetic basement can be correlated with gravity features. 

The draft of the Record has been completed; relevant parts will 
make up the section's contribution to the Bulletin, which is a joint 
project with the Geological Branch. 

Inte retation of and Ki ton areas contract aeroma etic 
survey, VA, 1970 

The area covered is shown in Fig. MA7. Geological strikes and the 
boundaries of major rock units were interpreted by delineating magnetIc 
trends and subdividing the area into zones of specified magnetic character. 
This interpretation was assessed with reference to mapped geology. 
Correlation between the magnetic data and the geology is good, especially in 
regions of greenstone and whitestone rocks. A further region .of these rock 
types has been interpreted in the southeast of the KINGSTON area; 

Four cross-fold axes were interpreted, one of which has several 
mines located along it. All four are recommended for further investigation. 
The Record on the interpretation was completed. 
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Airborne Remote Sensing suneyo WAg 1970 (E.P. Shelley) 

This project ~as continued in co-operation with C.J. Simpson of 
the Photogeology Groupo 

Combined photogeological and geophysical interpretations were made 
for both areas (Figo MAe)o Some reinterpretation was then done ahd final 
combined interpretations were prepared that vere compatible with the initial 
datao Some published geology was available for the area near Laverton, and 
this ~as incorporated into the resultso Finally, interpreted Archaean 
geological maps were producedo 

The project s~o~ed that combined 'photogeologieal and geophysical 
interpretations produce more information than either method independently. 
It was ~ecommended that this technique should be ' made an integral part of 
most detailed mapping projectso 

Deaf Adder Creek and Jim Jim Creek airborne 
KoRo Horsfall 

This survey (Fig. MA9) was carried out in November 1971 with 
Aero Commander aircraft VB-BMRo 

The radiometriC data revealed five weak anomalies in the Jim Jim 
Creek area which were attributed to thoriumo The magnetic results disclosed 
a trend which is .possibly due to the basic rocks of the Zamu Complex p and 
anomalies associated with volcanics in the Kombolgie Formationo 

The results of the survey were issued as Record 1972/58 (Restricted). 

Tottenham detailed aerOmagnetiC surveyp NSW p 1971 (J.E. Rees) 

Digital processing of the magnetic data and the geophysical 
interpretation were oontinued in January and Februaryo A draft Record of 
the survey was oompleted. 

Alcoota re ional and Arlt detailed airborne ' sical surve NT 1972 
Bo It,yatt, Ra Taylor 

The survey party assembled in Alice Springs on 2 October and test 
flights were eommencedo Routine surveying began on 9 Octobero 

The Aleoota 1: 250 000 Sheet area is being flow as an aid to 
geological mappingp and selected areas within the Arltunga Nappe Complex are 
being, flown to help solve some problems regarding geological structure and 
metamorphiC facies changeso These areas are shown in Flga MA10a 

Mary River detailed aerOmagnetiC surveYg NT g 1972 (KoRo Horsfall) 

A detailed aeromagnetic survey was flown in the area over and 
around Mary River Mining ReBerve 275 in June. This was to provide further 
information for ·the planning of-tbe · ground - geophys~cal surveY9 ·which commenced 
in August. It was flown at an altitude of 150 m arid a ' line spacing of 150 mo 

A number of offsets of the prevailing regional strike have been 
interpreted from the magnetio datao These are currently being investlgatedo 
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Northern ErOmanga Basin project (H.D. Hsu) 

This project consists of a detailed study of the aeromagnetic 
data in the Northern Eromanga Basin and the Drummond Basin in Central 
Queensland. A locality map with indication of the data coverage is shown 
in Fig. MAll. 

Detailed study of the aeromagnetic data can be divided into tvo 
parts. The first part is quantitative interpretation which included depth 
determination of magnetic basement units and separation of upper and lower 
magnetic basement depth estimates with the aid of borehole information. 
Contours of the upper magnetic basement which should be representative of the 
crystalline basement are displayed in Plate 11. The second part, qualitative 
interpretation, involved delineation of the magnetic basement into a number 
of magnetic provinces on the basis of magnetic expression and intensity. 
A reasonably good correlation was noted between the gravity and magnetiC 
provinces. The observed magnetic response from each province was explained 
in terms of a Simple magnetic model. This may stimulate further discussion 
on the understanding of the magnetic basement. 

Preparation of a Record on this project will be completed at the 
beginning of 1973. 

Development of a magnetic interpretation program (R.D. Hsu) 

A magnetic interpretation teohnique making use of the available 
computer facilities has been investigated, designed, and developed. The 
Bcheme of magnetic interpretation is: 

Removal of first-order regional effect 

Computation of the power spectrum for the given anomaly 

Spectral analysiS from which the burial depth and the width 
of the magnetic source are determined. 

The program (AMIBSH) which carried out the above operations is in 
working order. It can handle a number of separately digitized anomalies in 
each run, and gives depth and width estimates or magnetic units which can 
be approximated to 2-dimensional prismatic bodies with an infinite depth 
extent. With further development, the program will be extended to cover 
bodies resembling a vertical cylinder with infinite depth extent. 

Documentation of the new interpretation program is expected to be 
completed in mid-197', but the program is ready for all users. 

AerOmagnetiC Map of Australia project (R.D. Hsu) 

The aim of this project is to produce by digital techniques a 
magnetiC map of Australia at 1:2 500 000 scale from all the workable 
aeromagnetic data from various surveys. The map will show I true residual 
magnetic intenSity contours' without discontinuity at the boundaries of 
adjoining surveys. 

It was decided that the bulk of the routine work involved in this 
project will be let out on contract. However, a substantial amount of 
preparation work bas been carried out: 
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- An inspection of all available aeromagnetic conto-qrs maps in 
terms of their suitability for digital reduction; 

Compilation of a coverage map (Figo MA13); 
- Examination of some ground magnetic control information; 

- Preparation of a pilot run for this project; 

- Arrangement vith the Draving Office for the reproduction of 
company' contour maps; 

- Preparation of a Preliminary Operational Report; 

Investigation of the suitability of the I.G.R.F. as a basis 
for regional correlation (vith Jo van der Linden); 

- Preparation of tender speciflcations o 

The pilot run designed as a feasibility study of the scheme of 
digital reduction of contour maps' has been successfully completed by E.C.S. 
and T.C.G. Tbe results indicate that the digital technique is a: feasible 
means of reducing contour mapso The tender specifications 'are being 
prepared and will be finalized in the near futureo 

Cobour Peninsula Alli 
and radiometric surteyp 1971-72 

The Burvsyof these three 1:250 000 Sheet areas commenced in 
September 1971 and vas resumed in June 19720 Surveying was completed in 
September 19720 

Data were collected along east-vest flight-lines spaced 105 km 
apart v with an altitude of 150 m abqve ground level. It was obtained in 
analogue chart form for both magnetiC and radiometric information. 

eUc 

Ul timately a 1: 250 000 ZQaglletic contour map will be drawno At 
present, contouring is proceeding at 1:50 000 scale. Stacked profiles, at 
1:250 000 scale, are completed to assist magnetiC interpretation. 

Radiometric data are still in the raw state but will be drawn as 
stacked profiles at 1:100 000 scaleo This Bcale is proposed because 
geological mapping will be finally presented at 1:100 000. 

Magnetic interpretation is based on the magnetic stacked profiles 
except for the portion of the Mount Evelyn sheet for which a magnetic 
contour map we dravn during the 1971 survey 0 

The Mount Evelyn sheet 1s dominated by the Kombolg1e Sandstoneo 
This is reflected 1n the magnetics as ,a relatively flat field interrupted by 
the effect of a conjugate w,rstem , of vertical tansion joints with major 
components north and northeasto These give a distinctive type of anomaly 
and can be traced for many kilometres (Fig. MA14). Volcanics occurring in 
the sandstone may be responsible for these featureso These volcanics may 
belong to tvo different ages v as some give a positive anomaly whi'lst others 
are associated vi th a negative anomlyo This may indicate that there vas a 
reversal of the magnetic field between the times they were formed o 

The Cullen Granite, in.the southwest of the area, is surrounded 
by a moderately disturbed field due to metamorphism of the pyritic siltstone 
sediments of the Masson FormatioDo 
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The Mount Partridge Formation, consisting of arkose, conglomerate 
and hematite-rich siltstone, is evident from the profiles. It . extends 
from the Mount Evelyn area north to the mouth of the East Alligator River. 
Trends also indicate its presence west of the West Alligator River. 

Dolerltes found east and southeast of Oenpelli Mission give 
anomalies of several hundred gammas. That which is mapped as striking 
southeast from Nabarlek has a positive anomaly associated with it. The other 
limb is characterized by a negative anomaly. - Dolerites occurring in the 
Nimbuwah Granite (northeast of Oenpelli) also give a negative anomaly. This 
suggests that the ~apped exposures of dolerite could be parts of a 
continuous sheet. 

A very disturbed magnetic pattern in the south of the Cobourg 
Peninsula sheet extends to the Arafura Sea. 

Large magnetic anomalies, of 1200 gammas, occur in the Mount Roe 
region of Cobourg Peninsula, and larger anomalies, up to 2700 gammas, occur 
in the Port Bremer area. The reason for these anomalies is not obvious at 
present. 

Radiometric anomalies were detected over all known deposits. Count 
rates over the sandstone were ver,y low except for the Cretaceous sandstone 
in the southeast of the Mount Evelyn sheet. Some uranium anomalies were 
detected here. Additional uranium anomalies, other than those associated with 
deposits, were detected along the South Alligator River. 

Owing to the extensive soil cover in the west of Alligator River 
sheet and Cobourg Peninsula sheet, few anomalies were detected. 

More correlations with geology will be made when the total 
radioactivity channel and three spectrometric channels are reduced to map 
scale. 

Data Processing 

AIRBORNE REDUCTIONS AND CONTRACTS GROUP 

(C. Leary, J. Rees, B. WYatt, R. Taylor) 

Victoria 1972. Field data for the BENDIGO, WANGARA'lITA, and 
TALLANGATTA 1:250 000 map areas were edlted, stored, profiled and the flight 
paths digitised. The magnetic data will have levelling adjustment applied 
during November and December. 

western Australia (Data Purchase). MagnetiC field data for the 
HASON, MINIGWAL, CUNDEELEE, and PLUMRIDGE 1 :250 000 Sheet areas were edited 
and profiled for quality assessment. The data were found to be unsatisfactory 
and were returned to the vendor (Ausminex) for upgrading. These data are 
being assessed again after upgrading. 

Da ta mapping 
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New South Wales 1971. The magnetics for four maps at 1:31 680 scale I 
forming part of the NARROMINE 1 :250 000 Sheet area were contoured at a 
1Q-gamma. contour interval by computer program and plotted in Sydney. 
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_ Western Australia 19690 The mB€;D.etics for sixteen maps at 
1: 100 000 in MURGOO, CUE, YALGOO and KIRKALOCKA ",ere contoured at a 50-gamma 
contour interval by computer program and plotted in Sydneyo 

Preliminarl mapping released . 

- Weste~ Aust~lia 1969. The . preliminary contours for "the JDO.gDeticQ 
for 24 maps at 1,100 000 in the 1 :250 000 Sheet -areas of BIRO, BELELEp MURGOO, 
Ct}E, YALGOO, and KIRKALOCKA ",ere made av:ailable for releaseo 

- -

Queensi~d 1969o The preliminary conto~s for the. me.gneticD for 
the three maps at 1125 -000 for WALSH, MOSSMAN lI and CAIRNS ",eN, made 
avaHable for relea8e.. -

PrOgram development 

~o _programs were designed to determine -the datum a~justoent~ 
necessary for the total integration- of the ~etic data of a s~e7areao 
One employs successive least-squares adjustments m1n1mizing the misclosure" 
in the -crossover grid, which is requ,1red to be regular in the spaco domain .. 
The other analyses the misclosU:reS in the croalover- grid defined .. 1D the t1.j:!o 
domain and minimizes the -misciosur8S b7 determining the- systematic ~rror 
patterns.. A general plotting subroutine has been develo~d vlth optioulll 
for scaling, originp location, and plot annotationo 

Three programs handling flight path recovery have b~en 1nt~~tod 
to cut. dOl:lll theturncoarOund tilil8 -frOil , days 'to 1 dai .. . · -

A program to integrate flight path photo control points with the 
digitally recorded Doppler data is, nearing compl,etion .. 

Documentation of the bank of ,user programs continued throughout 
the year .. 

Contracts 

Western Australia 1912 (1yoTh~ contractor, Aeroser'V'ic,~ (Auto) 
Pty Ltd, completed, the field operational) and the magnetioand navigational 
data for PERENJORI, NINGBAN 9 MOORA p _ and' BENC-UBBIN 1 '250 _-000 , Sheet areas rill 
be delivered by mid-Novembero The data for ROBINSONRANGEp PEAK BILL, 
NABBERU,- ST.ANLEY:, and GLENBoRGIi 'are ~xpeeted to be rsady 'at the bagilming 
of December ~ , 

Western AUstralia 1912 .(2).. A tender has beenr'acomWnded to 
Contracts ,Board for contractual -acquisition' Or a~rborne' m88D.tlc data in 
KELLERBERRIN p CORRIGIN, PERTH and ' PDlJ~ '1'1 250 -000 ' Sh~.t &rea8 o -

- , 

western- Australia (Data Purcha~e) 0 . -The 'analogue data ha-,r:e been 
assessed and accepted .. The -digital reoords ot the m&gnet1c -data are being 
assesQedp and the _ contract l:fi th Ausminex to purohase t~e8e Qata should be 
f inali zed by -the:"-end- of --November 0 - ' 
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SUMMARY 

This summary of the work of the Observatories and Regional 
Section covers the interval November 1971 to December 1972 inclusive. The 
reports issued and . addresses delivered during the year are listed at the 
end of the Record. 

The main activities of the Observatories sub-section were the 
operation of, and processing and analysis of data from, 5 geophysical 
observatories, 15 seismological stations, and 21 accelerograph stations. 
Figure OR,l shows the posi tiona of all recorders at November 1972. 

.Four new seismograph stations were opened (Marble Bar, WA, 
Manton, NT, Bellfield, VicJ Talasea, ·PRG). Temporary station. were cloaed 
at: Karratha, WAf Darwin, NT, and Pomio, PNG. 

Seismological data processing and analysi8 were improved by the 
introduction of the computerized 'Earthquake Data File' - a storage, 
retrieval, and plotting system for regional earthquakes; it functions 
through the co-operation of other seismological as-neiesin the relion. 

Two third-order regional magnetic surveys were made, in northwest 
Western Australia and in South Australia. Partial (total intenSity) resurTeYB 
were made in selected areas of eastern Australia to help in the atandari­
ization of airborne magnetiC results. Figure OR2 shove the 8urTey area •• 

. . 
Among the main activities of the Regional Gravity Group were 

planning and preparation for the joint BMR-Soviet pendulum and eraTi ty meter 
ties, maintenance of horizontal pendulum tilt-meters at Cooney Observatory 
near Armidale NSW (see Fig. OR1), calculation of crustal 'mode ls wh10h are 
consistent with the regional gravity field, recomputation to .odem standards 
of central Australian helicopter gravity surveys, and completion ot & suite 
of computer programs for manipulating gravity data. 

Maintenance of manual and oomputerized data filea take. up most 
of the group's time. The huge influx of gravity data over the last 10 year. 
is 'illustrated in Figure OR3. Such a volume of data can be handled .ffectively 
only by computer, and 80 the data are being recomputed and placed on magnetic 
tape. Figure 0R4 indicates the areas for which at least some prel1m1nar7 
gravity data are ourrently held on magnetio tape. . 

The Australian Calibration Line, whioh controls the Australian 
gravi ty network, was further strengthened by a run USing LaCoste & Romberg 
gravity meter G104 (Bee Fig. OR5). . 

The main efforts of the Regional Struotural Surveys group during 
1972 were in the interpretation of the results of crustal structure surveys 
in the New Britain/New Ireland/Bismarck Sea area of .Papua New Guinea, and in 
the development of recording systems for future seismic refraction surveys. 

The Papua New Guinean data (seismic, gravity, and magnetic) were 
obtained during 1967, 1969, and 1970 and bave led to a number of concurrent 
analyses resulting in interpretations which highlight diff.rent· aspeeta of 
the work. 

The development of an unattended tape recording seismocrapa s1stem has 
been bigh on the equipment priority list of the Geophysical Branch. The 
system is planned for use in deep seismic refraotion sUrYeys for deter-iniac 
crustal and upper mantle structure, an~ bas now been field tested at Goo«onc 
damsite, in the Galilee Basin, and on the Trans-Australia survey. 
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OBSERVATORIES SUBSECTION 

Headquarters, Observatory Group 

Geomagnetismo About 79 observatory-months 'of magne:t;ograms '"were 
reduced to mean hourly values, loeo' the backlog was reduced by only , 19 months. 
As 17 years remain, priority must be given to (a) restoring the digitizer 
to reliable operat~onp and (b) the introduction of digital recording equipment o 
Partly to increase the output p manual ' scaling of magnetograms at the Antarctic 
Observatories was reint~odueed (~rom 1973)0' 

. - . 
The monthly 'Geophysical Observatory Report' was · prepared and 

distributed. About -mid-year, printing of the Report was transferred from 
Melbourne to Canberra; after some initial 'problems, this resulted in a 
more rapid production. 

A two-component (X and Y) fiuxgate variograph was run after March 
as a contribution to ' the Australia-USSR oonjugate pOint project. Strip 
chart records are produced at a sensitivity of about 102-mm/gamma and a rate 
of 150 mm/hr 0 

It ~aB decided to abandon development of the BMR. digi.tal variograph 
based on conventional variometers, and instead to develop ,fluxgate variogr~phs 
to observatory standards o One- of the fluxgate systems will be compared .with 
an Elsec digital system and a commercial fluxgate 8,1stemin 1973-74"to 
determirie future replacement systems. ' 

The Forests Branch Department of Interior was opposed to- the 
development of the Kowen Test Site for a permanent observatory, but · 
offered another area farther east. This was tested and shown to be suitable 
but it is not readily accessible and would be ' costly to .develop. Therefore 
negotiations ~re begun with ANU to examine the Mount ' Stromlo area •. 

SeiSMOlogy. The long-planned Earthquake 'Data File finally 
came into operation. This is a computerized storage and retrieval system 
for all recorded earthquakes in the region 0-900 S, 75-165°Eo ISC phase , 
data (from 1 January 1971) from all institutions within Australiap PNG, . 
and Honiara are now processed in 'Canberra, and collated into a 'time sorted' 
oatalogueJ unfortunately many ne~ork ' data are not included, but network . 
re'sul ts will eventually be added to the fileo 

The strong-motion data centre vas maintained, and twelve 
accelerograms from' PNG ~ere dIgitized and processedo' netailed .studies 
were made of the Lake Mackay series of earthquakes (wi th Mundar:l:ng .. and 
Port Moresby officers), and of the Simpson Desert series of August 1972 
(with University of Adelaide personnel); results of the Ord River ' explosionsi 
(1970 and 1971) were published. 

A telemetered seismograph system was' installed in May.near_. Manton 
Dam about 70 km by road southeast of. Darwin; the seismograph. ",hich .. had_, 
operated at -East Point since~p1 waB then shut down. The new seismograph 
has a peak magnification (at 004 s) of about 300 000, and shoUld detect-' 
minor regional events within a radiUS of several hundred kilometreso 
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The Giles Meteorological Station was visited to determine its 
suitability for a seismograph station (planned for 1913). Ground noise 
tests showed that the seismometer will have to be placed about 1 km from 
the station to avoid vibrations from the power plant; otherwise there 
should be no great difficulty in- est{iblishing a high-gain station there. 

Crustal Studies. Assistance was given in the 'Trans Australia 
Seismic Project' in October when three field parties made recordings ' at 
Mill Ridge, Mount CaTenagh, Granite Downs, and Mount Fitton. 

Crustal movements project, Papua New Guinea. Six survey pillars 
were constructed in the Markham Valley, by the Commonwealth Department of 
Works, in connection with the Papua New Guinea crustal movement surveys. 
The sites for the survey of the St George's channel region were selected and 
it is proposed to proceed vith this part of the program t provided suitable 
land tenure agreements can be negotiated. An intradepartmental committee of 
Aronsen, Denham, Dow (BMR), _ Cook (NAT 1.u..P) and ~illiams (MIN EN) are 
currently managing the project. 

Mundaring Observatory Group 

Standard Programs. Standard observatory programs in geomagnetism, 
seismology, and ionospheric recording were continued, and preliminary results 
were distributed. There were no significant record losses, nor changes in 
instruments. Instead of listing ISC -pbase data in manuscript form, the 
data were produced on punch cards for processing in Head Office; otherwise 
there were no changes in data production. 

Ground tests over the Mundaring Weir site showed that it would 
be possible to operate a digital magnetograph there, but the urgency for 
utilizing the site decreased when the W.A. Government disapproved the 
construction of an alumina plant near, Gnangara. 

Regional SeismolOgy. Seismographs were run at Kalgoorlie, 
Meekatbarra, Kununurra (with FWD), Karratba (to August), and Marble Bar 
(from October). The new visible writing-amplifier system at Marble Bar is 
the first stage in the establishment of a high-sensitivity seismograph in 
the northwest; the seismometer will be moved to an optimum site near the 
airstrip when telemetry components are available. Installation of a seismograph 
in the Swan View tunnel (near Mundaring) was held up because an APOtelemetry 
line was not erected. . 

Accelerographs near Meckering were not triggered during the year, 
although several small earthquakes were felt there. No microtreroor or 
other short-term recordings were made because the transportable cabin had 
to be air-conditioned. 

A contribution-vas' made to the study of the Lake Mackay series of 
earthquakes, and a Record was written which showed that the rises in 
water bore levels at Gnangara were oaused by rainfall and not local 
earthquakes. 

Crustal Studies. Observatory personnel manned three field stations 
(one at the Kununalling shot-point) during the 'Trans Australia Seismic 
Project' in October. 
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Port Moresby Observatory Group 

Standard Programs. There .... ere no changes in the observatory 
programs of geomagnetic, seismological, and ionospheric recording and 
distribution of results. 

Regional Seismology. Seismographs .... ere operated at Lae, .Goroka" 
Wabag, Momote" Kavieng, Pomio (to June), Talasea (from August), and Kobuan. 
The station at Pomio had been installed temporarily in 1 ~11 to record 
aftershocks from' tvo large earthquakes in the Solomon Sea:; it .... as : 
maintained until facilities at the· Talasea regional station .... ere completed; 
then the equipment was transferredo The station at Kobuan (which has been 
running for several 'years) is owned by the CRA Company, and recordings ' 
were previously analysed by the Rabaul volcanological group. ' The establishment· 
of a ,regional station at Vanimo was deferred because of lack .of equipment; 
testing of a site in the Star Mountains was deferred for the s~e reason. 

Accelerographs" largely CMled by other institUtions" were 
maintained at Lae" Wewak" the . Ramu damsite" Star ' Mountains, Frieda. River, 
Rabaul" and the Musa damsiteo Recordings were sent to Canberra f.or 
processingo A ne'd type of accelerograph - the ·Kinemetrics ~-19 bought by. 
Department of Works - waa put into use late in the year; it , appears ' to have 
some advantages over the Mo-2 used so faro 

Studies and reports were made on FNG tsunamis, PNG seismicity, 
focal mechanisms" Australian seismicity, and the Lake Mackay serieso 

Toolangi Observato;y Grou£ 

Geomagnetic and seismological observatories were operated at 
Toolangi, and preliininary data' were distributed o ISC phase data were' 
produced on punch cards before being sent to Head Office (as for, Mundaring)0 

Operation of the seismograph at Norfolk Island'. continued 'and ' 
routine analyses were madeo A new high-gain single-component· station was 
established at Bellfield Reservoir (Western Victoria) in October, it. is 
designed to complete the magnitude 305 cove~age in southeastern Australia by 
filling the gap between Toolangi and Adelaid~o 

Antarctic Observatories 

At Macqua.rie Island and Mawson . geomagnetic and seismological ' 
recording and analyses continuedo A telemetered seismograph. system at 
Macquarie Island was established; the seismometer is pOSitioned on : th~. 
plateaup where earlier tests had indicated a significant, reduction: in ground , 
noiseo At Havson an underground vault became available and its: preparation'. : .. 
for the seiBllometers ' .... as beguno ' ': '.;, 

A tide-gauge and a micropulsations recorder ·at· Macquarie Island 
were attended t9 for other organizationso 

REGIONAL SURVEYS SUBSECTION 

Regional MagnetiC Survey! 

Third-order 'surveys were completed in southwestern- and northwestern 
WA and SAo Over the areas accsssible to a 2-wheel-drive vehicie, observations 
of D, Hp and F were made at nominal 15-km intervalso Altogether about 1500 
stations vere ocoupied and 70 000 km of road traversed; the average station ' 
densi ty was about one pe'r 1400 km2. 
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A few opportunity observations were made in the Prince Charles 
Mountains (Antarctica) during the 1971-72 summer expedition. 

Third-order repeat measurements of F were made in seven areas in 
eastern Australia where difficulties were encountered in reconciling ground 
and airborne data. 

There was no call for tests of compass-swinging bases. 

Regional Gravity Group 

Gravity Map of Australia. A coloured contour map of Bouguer 
anomalies over Australia is to be published in 1976. The map will be printed 
in four sheets at a scale of 112 500 000 and the denSity to be used in 
calculating the anomaly is 2.67 g/cm3. Discussions between -the Drawing 
Office and Regional Gravlty Group involved data availabili ty. colour Bcheme, 
soale. and projection. Initial compilation will be made from computer 
contoured maps at a scale of 11250 000 and Transverse Mercator projection. 

The new map will provide an opportunity to introduce Australian 
Height Datum (AHD) elevations and the new International Gravity Standard 
Network (IGSN71) gravity values. 

Recomputation of gravity surveys. In order to prepare data for 
the Gravity Map of Australia the accuracy and availability of data for all 
surveys indexed in the group's filing ' system was investigated. A special 
form was prepared for listing the quantitative information and an assessment 
of the recomputation for each survey. These forms were filled in for all -' 
known surveys and the totals of station numbers and surveys were calculated 
under several headings such as total number of surveys ' by ffi1R, total number 
of stations read by private companies in 1970. Graphs showing the p~ogreBsive 
totals of surveys and number of stations are shown in Figure OR}. The 
total number of gravity stations was estimated at 540 000. 

Recomputation of the surveys in Central Australia was commenced 
and the control network of road surveys was computed. Recomputation of 
several Commonwealth subsidized surveys were also finalized. The 1962 
helicopter survey by BMR has been recomputed but some follow-up work was 
found to be necessary. About 100 additional stations have been read by 
Wongela and the data for these are rea~ for computing. New flight diagrams 
were drawn, drift control vas checked, and the new Australian Height Datum 
(AHD) elevations were used. 

Other recomputation work was done on the East Victorian road surveys 
and the Eildon survey, and computation continued on the 1971 Western Highlands 
survey in Papua New Guinea. 

Tender specifications for the trial contract for recomputation or 
gravity data were drafted and tenders have been called. This pilot contract 
is a forerunner to the full-scale recomputation proposed for the next three 
years. 

Computing and Calculating. The format of the magnetiC tape files 
was changed during the year and a new sui te of programs to handle the data 
reduction, storage, retrieval, and mapping was completed. The new system 
oompresses the data into multi-station records on the tape and enables much 
more data to be held on each tape, as well as increasing the efficiency of 
data access by a factor of ten. A tape datum has been introduced which 
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uniquely defines the units and datum of data on each tape and thus all~s 
automatic conversion of data on input or output by specifying' the required 
datumo At present there arlit 32 ways in ~hlch the data may be read or 
presented, by a combination of options such as decimal degrees or degrees 
and minutes for co-ordinates o The format of the print-out chAnges automatically , 

. depending on the units being usedo The flexibility of the system is greatly 
improved and data in any format can be read off cards and internally converted 
to the standard desired o The system is also able to perform functional 
transformations ' on the data for each stationo A new, smoother contouring 
routine developed by 10 Briggs of the Marine Group has been incorporated 
into the grav! ty data contouring programo The earth tidal gravity value 
program now has the option of & histogram representation of the tidal 
corrections 0 The program for locating data has been generalized and allows 
up to s'ix tapes to b~ searched under several criteriao 

SUbm'issions 'Were made for the purchase of a .Hewlett Packard 
Model . 20 calculator and plottero The BP9100B programs have been catalogued 
and documentedo . 

Australian National Gravity Filing System 0 , Major improvements 
w~re made to both manual and ~omputer files 0 A card index covering all 
survey numbers allotted, inclusi'on of photocopies of subslciy 'reports, and 
the. 'redrawing of key maps was completedo A lecture wa~ given on the use 
of '. the manual 'filing system to officers who are using or IIIa.Y' need ' to use 'the 
fHeso 

The magnetic tape files were rationalized by reorganizing ,the 
random areas on the 19 old tapes to a set of 10 regional tapes cover1Qg 
8 segments of Australia, Papua Ne\f Guinea, and marine datao The new area 
blocks have been assigned a file number and a logical name to permit quick 
location of datao 

The area of coverage of gravity data (both final and preliminary) 
on the magnetiC tape files is shown in, Figure OR4o ' 

Interpretation of datao A spectral analysis of mean altitudes 
and free-air anomalies over two-degree squares along tvo continental ~raverses 
indicated crustal ' isostasy for wavelengths greater than 200 km and a 
significant decrease of horizontal density variation below 60 kmo An 
Australian crustal model consistent with isostatic equilbrium p deep seismic 
resultsp and gravity fields of \favelength betveen 4 and 20 degrees ~as 
eonstructedo 

Further work on Gasses Bluff involved the construction of a new 
residual gravity map~ ahd several gravity profiles were matched against 
cylindrical density modelso 

Joint BMR-Sovlet exerciseso Preparation for the joint BMR-Soviet 
gravity meas~ements along the Australian Calibration Line (ACL)and the 
pendulum tie Mosc~-Sydney-MoseO\f proceeded for mQst of the yearo . , The. ACL 
work bas been deferred until 191;0 

Six scientists from the Soviet Academy of Sciences arrived .in 
December and made measurements with five sets of Soviet pendulumequipmant ' in 
the basement of the National Standards Laboratoryo The measurements will 
provide a comparison between the absolute gravity determinations at Sydney 
and Mosco\f and will strengthen the ,ties between Europe and Australia in the 
world gravity network o 
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. ' Horizontal pendulums and earth tides. The first long-term 
continuous records of five weeks' duration were obtained and spectral 
analysis was commenoed to determine the components of the earth tides. 

Since these records were , obtained the record quality' has been 
badly affected by condensation on the pendulums and optics. Several attempts 
at overcoming this problem have been made. The niche ,in the rock wall 
w~ich contains the pendulums has been sealed off by a plate glass door and 
concrete with a waterproof covering of epoxy-resin has been spread over the 
floor. Si11ca-gel is being placed in the niche, and cool dry air is ducted 
in and made to impinge on the glass door where the light beams pass through. 

Australian Calibration Line survey. The LaCoste & Romberg gravity 
meter G104 belonging to the Antarctic DiVision, Department of Supply, was 
taken on a run along the ACL in December. It had been hoped that this meter 
could have participated in the joint BMR-Soviet exercise but its commitments 
in Antarctica necessitated a special run. The results were satisfactor,y 
apart from trouble with the power lead on the first three readings, which 
were repeated later. Two new stations have been established on the ACt at 
Tullamarine Airport in Melbourne and at Brisbane Airport. A diagram of the 
calibration run is shown in Figure OR5. ' 

Antarctic gravity survez. The regional gravity ' survey of the 
Mawson-Davis area of Antarctica was extended by fifty gravity readings in 

. the Mawson area and the southern Prince Charles Mountains during the SUDlDer 
field season. The establishment of an Antarctic network with ties to 
Australia and the rest of the world is part of an in t ernational program. 

A draft Bouguer anomaly map of gravity data in the ~~wson-Davis 
area of Antarctica was prepared. 

West Sepik gravity survey_ The gravity coverage in the Western 
Highlands of Papua New Guinea was extended in co-operation with the West 
Sepik geological party. The helicopter was used for gravity work when it 
was not needed by the geologists. 

Equipment. Construction and testing of the timing equipment for 
the BMR relative pendulums was completed. With the new electronic circuit, 
laser light source, and rubidium time standard, the required accuracy in 
timing can be aChieved, and direct read-out of the period greatly facilitates 
analysiS of results. However, the results with the National Standards 
Laboratory low-profile knife-edge pendulums, tested in Canberra, have not 
been satisfactory and the pendulums were returned to NSL for alterations. 

The long-term drift characteristiQs of the tidal recording gravity 
meter were tested and found to be satisfaoto~, but no further progress 
was made with the construction of the ancillary electronics. 

BMR's four LaCoste & Romberg gravity meters were sent to the 
manufacturers in the United States for overhaul and were thoroughly tested 
on their return. The' drift , and· 'calibration factors were measured to ensure 
the stability of the meier readingB'~ " " , . ' - ' 

General. No progres8 was made with the Isogal' reporting, or the 
review of the East Papua gravity surveys. , The proposed Lake George gravity 
survey was cancelled owing to a lack of vacation stUdents. 
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Regional Structural Surve,_ Group 

,Iote retation of the 1 6 -6 Ne~ Britain New Ireland seismic 
refraction data WoAo Wiebengap DoM" Finlayson, JaP" Cull, Bo Drummond 0 

The 1nterpretation of the data from , these surveys has been substantially 
completed although there are aspects ~hich still warrant further investigation 
as special projectso The writing of reports on theinterpreta~ion will 
continue into 19730 

, Interpretation lias undertaken using two methods: the delay-time 
method and the time-term methodo The two methods highlight different 
aspects of 'structure, but both identified four refractors: (a) the near­
surface refractor in the Rabaul Caldera area; (b) basement refractor- in 
some detail in the Gazelle Peninsula/southern Nev Ireland area and in 
general terms in other areas; (c) the intracrustal refractor detected 
over the lfhole survey region, and Cd) the Moho refrae.t.or over the whole of 
the survey region" These refractors are illustrated in the plot of.' reduced 
time-distance data given in Figure OR60 Figure OR7 shows crustal. sections 
in six areas wi thin the lIhole survey. regiono These resul ts are taken' from 
the initial interpretation of the da~ao 

Googong Damsite seismicity study (J"P. Cull)" During the , second 
half of 19719 observations were made of seismic activity in the· region. of 
the proposed Googong wa ter' storage area near Queanbeyan.. '!'lie: data were 
a.nalysed during 1972" Figure ORB shows the disposition of the, f.ive-station 
seismlc arrayv and the areas from which seismic events were ,recorded" These 
areas are all known quarries" Figure OR9 illustrates the instruments' used: 
during the survey" No earthquakes were detected from the Q,ueanbeyan Fault, 
which lies at the eastern edge of the storage area, and none occurred in 
~ part of the catchment area during the period of recording" 

The results of the seismicity study were thus unable to give any 
positive indication of the level of seismicity in the catchment area" It 
was recommended that ,the design criteria for the dam wall should be the 
same as those used in the Snowy Mountains Schemeo 

Galilee Basin deep crustal ·investigation (J.P. Cull 0 EoJ" ~esz)o 
The interpretation of deep seismic refraction and relfection data collected 
during November 1911 in the Galilee Basin of north . Queensland (Figo OR10) 
was completedo The north-south crustal section int,erpreted for the area is 
illustrated in Figure OR11o 

Bismarck Sea maeetic interpretation (J. B. Connelly) 0 The' 
interpretation of a number of marine magneti~ profiles across the Bismarck 
Sea has been completed using two-dimensional computer modellin'g techniques" 
The 'interpretation indicates that the Bismar~k Sea is divided into tvo 'main 
provinces and that the boundary between them roughly coinoides with a line 
joining ·Hanus Island and the Willaumez Peninsula of New Brl tamo An area of 
apparently nonmagnetic basement about ·10 km wide coincides with a we~l, 
defined band of shallow earthquakes lIhich runs east-west across the entire 
seao A major boundary occurs at the eastern end of the Bismarck Sea along' 
the west coast' ot the Gazelle , Peninsula of New Britain, and con.tinues along 
an offset in th~ band of e~thquakes to Nev Hanovero 
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Trans-Australia seismic surve TASS (D.M. Finlayson, J.p. Cull, 
J.E. Connelly, B. Drummond. In association with State Departments or Mines 
of WA and SA, and with con~ractors. BMR organized the detonation in the 
last three months of 1912 of two SO-tonne land explosions and 'one 10-tonne 
marine explosion in order to determine the structure ot the upper mantle at 
depth down to 300 km. The locations of the shots and recording stations are 
shown in Figure OR12. The SO-tonne land shots were fired on 25 October in 
an old gold mine at Kunanull1ng (near Kalgoorlie, WA) and in an old copper 
mine at Mount Fitton (north Flinders Range, SA). These shots were made 
possible by WAFET having donated 270 tonnes of surplus explosives to BMR. 
The 10-tonne marine shot was fired on 19 December 1n 250 m of water in eastern 
Bass Strait. The shot was deployed from the oil rig supply vessel 
'Smit-Lloyd 33'. 

About 45 recording stations throughout Australia vere expected to 
record at least o~e of the shots. These stations included fixed observatories 
and mobile field stations set up at selected sites by BMR and the Universities 
of Adelaide, Melbourne, Queensland, and Tasmania and the Australian National 
University. The 10-tonne marine shot was also deSigned to test the possibility 
of recording such shots at much greater distances (Japan, India, Hawaii, 
Antarctica) and thus give information on structure deep within the Earth's 
mantle (3000 km). This forma part of an investigation recommended by a 
committee of the International Union of Geodesy and Geophysics. 

The collection and checking of data will not be completed until 
the end of 1913. Unfortunately the 10-tonne marine shot had to be fired at 
~ unscheduled time at short notice when the float supporting the explosive 
began to sink. For this reason a number of the local mobile field stations 
did not have the opportunity to record the blast. Reports from overseas are 
not yet available, but the shot was recorded as far away as Darwin. 

East Papua crustal survey planning (D.M. Finlayson) ~ Planning 
continued for the deep seismic refraction survey proposed for Eastern Papua 
during 1973. Information was gathered on all proposed recording Sites, 
and possible logistic facilities were appraised. Contract specifications 
were drawn up for the shooting ship, ship navigation, and recording station 
positioning. The general pattern of proposed shots and recording stations 
is illustrated in Figure OR13. Because of difficulties which have arisen in 
the development of seismic tape recording equipment by BMR, the survey has 
been postponed until the second half of 1973. 

Equipment development. The Regional Structural Surveys Group has 
been co-operating with BMR's DeSign and Development Section to produce 
workable seismic tape recording systems for seismic refraction surveys. There 
have been a number of delays in the supply of components, but prototypes were 
ready for field testing shortly before the Trans-Australian Seismic Survey 
in October. Field 'use highlighted a number of shortcomings, and the equipment 
will require further development before being used on the East Papua crustal 
survey. 

Further developments to reduce the power consumption of the system 
will be conSidered after the equipment has been used in PNG. 

Seismic model ray tracing by computer (J.P. Cull). Various methods ' 
have been tried to develop a seismic ray tracing computer program to enable 
structural interpretations to be tested. The programs are still in the 
preliminary stage and will he developed further during 1913. 
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JOIDES drilling proposals , (D.M. Finlayson, J.B. Connelly)~ 
SubmisSions were prepared for inclusion' in BMR 'proposalB for deep Bea 
drilling by the U.S. JOIDES organization since it was known t~t Leg ;0 
of the cruise plan of the ,drilling ship 'Glomar Challenger' woUl~ pass near 
PNG. These submissions vere prepared in co-operation'vith BMRObserVator,y 
and Marine Groups and included the Regional ' Struotural Group proposals . 
for drilliD8 in the BisJDarclc Sea, Solomon Sea~ and Woodlark Basin areas ot 
Melanesia. However, ' it is teared that the JOIDES organization has already 
picked drilling sites for the area and there i8, a8 yet, ' DO 1ndioat1ontbat 
BMR submissions will be sucoessful. 
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SUMMARY 

The main field activity in the Seismic, Gravity and Marine.Section 
during 1972 was the Continental Margin Survey. Tbe conttnuous nature and 
magnitude of this contract survey was demanding of both professional and 
technical staff. Operations covered the southern and western coast. and 
some resurveying was done· in the Tasman Sea. In 143 operational ~8 to 
1 October, 29 000 nautical miles were surveyed. BathymetriC, seismiC, 
gravity, and magnetic data were recorded on traverses 20 to 30 miles apart. 
It will be some time before the data are ready for release because of lengthy 
processing. Methods of marine data aoquisition and processing have been 
developed and introduced. 

Staffing for the high level of marine aotivity was again maintained 
at the expense of land seismio and gravity activities •. However, a seismio 
survey and assooiated detailed gravity survey of about four months' duration 
were carried out in the Officer Basin, WA, on a co-operative project with 
BMR's Geological Branoh, which is mapping the area. GeologiCal and geophysical 
information wasrevieved, and objeotives tor the seismic and gravity survey 
were defined. In the field, reflection and refraotion probes wereaurve78d 
at intervals along the Laverton to Warburton Mi.si:)n road, and g,ravi ty , 
magnetic, and radiometric readinga were taken along and to each 8ide of the 
traverse, and along the road from Cosmo Newbury to Lake Yeo. The seislDic . 
results indicate that the Officer Basin is deeper than was previously thought, 
and add substantially to knowledge of its southwestern margin. The gravity, 
magnetic, and radiometric results all show anomalies of shorter wavelen~h 
than were previously disce~ible in the regional gravity results, and these 
anomalies are probably associated with sedimentary features. Theresulta of 
the gravity survey will be used where possible to extend the seismio 
interpretation. 

The results of deep crustal reflection studies in eastern Australia 
during 1966-69 were reinterpreted and reports were written. The crustal 
structure of the Precambrian shield in the southern pa,rtof Western Australia 
was derived from an integrated study of the seismic refleotion, seismio 
refraction, and gravity data. The seismic and gravity results from a traverse 
across the Galilee Basin in 1971 were interpreted and' a structural model 
was derived for the eastern margin of the basin. . 

The reoonnaissance helioopter gravity survey in Western Australia, 
which had been commenced in 1971, was oompleted in mid-year. This oompletes 
the regional reconnaissance gravity coverage of Western Australia at a 
station grid spacing of about 11 km. 

Preliminary studies and preparations were carried out for gravity 
surveys planned for 1973. These comprise the reconnaissance helicopter 
gravity survey of New South Wales, Victoria, and Tasmania which will complete 
the reconnaissanoe gravity coverage of Australia, and a detailed helicopter 
gravity survey in central Australia. 
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SEISMIC SURVEYS 

Deep crustal reflection studies, eastern Australia. 196~9 

A reinterpretation wa. made of the data trom e;EP8ri~ntal seiamic 
reflection surveY's, at Mildura, Victoria; and BrokeD 11111, lI.S'.W., in 1966 
and at Tidbinbllla, A.C.T., and Braidwood, N.S.W., in 1969 • . These ~e7B 
had been carried out mainly to develop teobniquea tor reoording deep crustal 
reflections. Fair-quallty events believed to be primar.r refleotions trom 
an intermediate crustal layer, the Mohorovicio disoontinuity, and an upper 
mantle disoontinuity have been reoorded at t1lles between 5 .and 15 seconds. . 
Models of the crust and upper mantle bave been oaloulated, depths to the 
reflectors are baaed on velooitY' intormat1on obtained trom expanded spread 
data in the Mildura and Broken Hi,ll areas and troll previous retraotio n work 
at Tidbinbllla and Braidwood. 

The crust appears to thioken from about 31 kID at Mildura to , about 
31 kID at Broken Rill. An interaediate layer at a ·depth of about 24 and 1'5 km 
in the two areas respectively baa an interval velocity of about 1.0 km/s • . 
In the crust above the intermediate layer, the average vertical veloo1t,r variea 
from about 6.1 at Mildura to 5.9 km/s :at Broken Hill'. A aub-Moho 'discontinuity­
is indicated at 49 aDd 50 km respeotively in the tvo areas. The difference 
in gravity eftect obtained. from a comparison of crustal and upper mantle 
columDs down to the level of 8ub-Moho discontinuitY', baaed on the seismic 
mod.l, is calcula~ed to be in agree~nt with the difference .in the observed 
free-air anomalies in the tvo area •• 

In the Tidbinbilla aDd Braidwood areas, an 1litermecUate lqer is 
estimated, on the basia of refraction ve'1ooi ties, to be at a depth " of about 
16 km. The crust at Tidbinbilla is estimated to be about 33 km thick, 5 
to 1km thinner than estimated previously froll refraotion resul ts and. about 
.6 km greater thap the 21 laD estimated at Sydney from previous refraotion 
work. A comparison ot Bouguer ano_lies also indioates the : thic)qless ot 
the crust at Tidbinbilla to be about 6 km greater than at Sydney. 

~oorda on these surveys have been, prepared. 

. Geotraverse Project, W .A.. 1969 

In addition to the interpretation of the ' seismio and gravity- data 
along two traverse., namely, offshore Perth to Jubile. Mine and off.hore 
Perth to Offshore Albany, prevlouely desoribed in the 1971 SUmmar.r of 
Activities, the data along the RV-SE part of the Geotraverse, between 
CoolgarcUe and Point Culver, were analyzed. '!'be fiDal results of the 
integrated stuQT of all seismio reflection, 'refraction, and gravity data in 
the southern part. of the W •• ternAuatraltaD .hield are summarized in 
.Figure SGM1 wbiob shows three aeqt10M aero sa the .hield In a tenoe d~t.ram. 

The crust 1s of Dormal continental type in the east but 1s 
abnormal towarda the Perth Basin in the vest. It consists of two l.qera 
and ia ~4 km thick near Kalgoorl1e, whereas close to the continental m&rgiD, 
near Perth, 1t is 44 km thick and cons1sts largely of a hip-velocity- basal 
l~er, which thiDa out towards the east and southeast. The upper two l~ers 
in the crust, on the other hand thicken in these directions. In the Perth 
Basin, about 1.5 km of sediments overlie a block of the ,shield crust thrown 
down to t~e weat along the Darling Fault. Southeast of Coolgardi., the 
high-velooity basal layer 1s e8timated to be thin and the .outheastern part 
of the crustal block has been upthrust to the northwest along the Fraser 
Fault. The velOCity 1n the mantle underneath the abnormal crust ia measured 
to be 8.4 km/s in E-V direction and 8.1 lr:m/s in W-SE direction. 
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This model of the crust is consistent with the observed Bouguer 
gravi ty field in the south of western Australiao Due to the oons~:i'a1nts 
imposed by the geometry of the crustal structure along the Geotraverse p a 
value of 3045 g/cm3 for the density of the upper mantle can be estimated 
with reference to a thickness of 31 km for the standard column and a density 
of 2.078 g/cm3 for the uppermost layer of the crusto Crustal 'root calculations 
based an Airy's concept indicate that the shield crust in general is in 
isostatic: eqU1librium p and the high positive free':'airanomalies in the 'southwest 

, I ' 
corner of the shield therefore reflect the excess mass of the basal layer 

. J .-

in thec.rusto 

A Record on the seismic field ~ork and a Report on the interpretation 
of sei~c and gravity data are in preparationo 

. / . . 

Galilee Basin seismic survey, Qld 1971 

Seismic refiection, refraction" . and detailed gravity data record*d 
in 1971 were analysed. to define the structure of the eastern margin 9f th~ · 
Galilee Basin and i tsrelation to the western margin of the Drummond Basino 
Figure SGM3 shows a model based on an integi'ated interpretation' of the ' 
geophysical da tao .... 

The ea.stern margin of the Galilee Ba:siJi is . a seismically .complex 
zone which ·1:ias be~n moderately disturbedte.ctonlcal1yo ~inningof sediments 
in the . pre-Triassic Galile0 Basin sequence occurs fre>.m about 20 laD: we~t of 
the Belyaildo River to the eastern margin of the' basiJio D.rUuimond Basiil­
sediments do not. appear to extend farther than 20 kmwest 'of :' the Belyarido 

. , I · " , . 
Rivero A sequenoe of about 1800 m of probable Middle to Upper Devonian' 
sediments, which may be a northerly contiliuation of the AdavaleB8.sin· 
sediments, underl~es the Galilee and Drummond Basin sequenceso Further 
exploration for petroleum in the area appears to bejustified p particularly 
since Eiimilar sediments in the Adavale Basin are petroliferous 0 

. . . . 

Upper Permian coal measures appear to 8ubcrop at relatively shal+~ 
depths below Quaternary sediments west of the Be lyand 0 Rivero 

A Report on the seiSmic and gravity surveys is being preparedo 

Officer Basin seismic s'urvelg \lAg 1972 

During the . period from mid-July to the end of .November p a s8isiil.i:c 
survey conaisting . of ' reflection and refraction probes along the Laverton to 
Warburton Mission roa.d was carried out in the Officer BaSin, WoAo p to' 
determine thicknessancl structure of sediments in the basin and to define 
the south-western margin of the basino The reflec·t1on: recording coniilst0d of 
Single as well as multiple ' (6' and 12 fold )co-vera.ge and the refraction 
comprised reversed profiles up to '3 km longe Figure SGM4 shO\1S the location 
of the seismic traversese 

Refraotion data indicate (1) the presence of two high-velocity . 
good refraotors(velocities 5400 and 6200m/sand depths 650 .and 6900 metres 
respectively ~ith dips of about 1050 to the nor~hwest) in the central part 
of the basin and (2) a high-velocity (6100 m/s) refractor' at. s~lloW depthS 
(c. 1000 m) in probes up to a distance of 200 kmnortheast of the Shield 

.outcrops near Lake Throsselo . 
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The reflection data show fair to good reflectors at depths 
corresponding to record times of 0.5, 0.8, 1.5, 1.9, 2.1, and· 2.9 seconds 
in the central part of the basin, at times of 0.5, 2.2, 2.4, and 3.2 seconds 
in the area about 100 km to the southwest and poor to fair reflections at 
0.2, 1.9, 2.2, and 2.9 seconds about 90 km northeast of the edge (shield 
outcrop) of the basin. A fair reflection at about 3.3 seconds has also been 
detected at the above looations. However, no reflections deeper than 0.3 
seoond have been recorded at 55 km northeast of the edge of the basin. 

An integrated interpretation of the seismic and gravity data along 
the traverse is being made. A review of the earlier geological and geophysical 
information in the area has been made in the Pre survey Report. 

Seismic data processing 

As in 1971, the work involved the use of analogue playback 
equipment, the Laser-Scan optical equipment, contract digital prooessing, 
and CSIRO's CDC 3600 computer. 

165 seismic cross-sections have been produced, mainly from BMR's 
Officer Basin Survey (1972), Exoil's Lake Galilee Survey (1962), BMR's 
Galilee Basin Survey (1971), BMR's East Otway Basin Survey (1967), Emerald­
Duaringa Survey (1961) and Hay Equipment Tests (1971). . 

Data from the Galilee Basin Survey (1971) were digitized and 
computer processed by Western Geophysical Co. 

Modifications and overhaul were carried out on the MS-42 analogue 
equipment and associated Omnitape equipment. 

East Otway Basin seismic survey, Vic, 1967 

A reinterpretation of seismic data recorded in 1967 is under way 
to try to obtain a better correlation between the refraction and reflection 
results. 

GRAVITY SURVEYS 

Two field operations were conducted. A contract helicopter 
operation completed the reconnaissance gravity coverage of Western Australia 
and a BMR field party made a detailed ground survey in association with the 
concurrent seismic survey over parts of the Officer Basin in Western Australia. 

In the Canberra office, the staff of the gravity group were 
concerned in large measure with interpretation and preparation of reports 
on past surveys and with studies related to surveys planned for 1973 and 
1974. 

In addition, recomputation of earlier survey data proceeded. A 
suite of computer programs for reduction of helicopter gravity survey data 
was finalized and converted for use on the CDC 6600 computer in Sydney 
through a Canberra terminal, initially at CSIRO but later a separate 
installation in the BMR building. 
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Contract reconnaissance helicopter gravity surveys WAg 1971-72 

The \:fork commenced in 1971 and continued through most of 19720 
About ~O nel:f readings were made at a spacing of 11 km over all or 'parts of 
60 1 :250 000 Shel8t areaso The survey area is sholm in Fi«'1%'e SGM5 with 
preliminary Bouguer anomaly oontours g at a scale of 40 millS8 to one ineho 
At the end of . the survey a small amoun~ of follo\:f-up observations ve~ made 
in an adjacent area c_overed previously in 19620 . 

The contour pattern is note'dorthy in the regional sense in depicting 
' the Yilgarn Block as an area of relatively low gravity bounded on the ,,,,est by 
a band of higher gravity and in the southeast by a large area of higher 
gravi ty extending from the Fraser Range granulites to the Great ··Australian 
Bight 0 In greater detail there is a large Variety of trends and anomalies 
which l:fill provide much opportunity for interpretation and corralation l:fith 
other data .. 

Computation and contouring will require another montho Preliminary 
maps should then be available a't a scale of 1 :250 000 ahol:fing each', gravity 
station tlith its sUrvey number p height p and Bouguer anomaly value and contours 

' at 5-milligal intervals .. An operational Record is in preparation p and 
interpretational Records \:fill follOl:fo 

Detailed gravity survey, Officer Basing WAp 1972 

A partyp including t\:fO surveyors and their chainmenp spent 4 months 
establishing about 1000 points with gravityp magnetic p and radiometric 
observations along tvo strips in the southwest part of the . Officer -Basing 
covering several lines' of seismic obserVations and tying ·bewem1· themo 
Optical levelling provided greater-accuracy in elevation contro~ for . the 
gravity than -the helicopter reoonnaissance gravity Bariey can achie.veg ' and 
closely spac'sd stations permitted a more detaileddefini tion of anomalies .. 
Both gravity and magnetic results ahO\:f' characteristic anomalies l:fhich \:fill 
be used in the interpretationo '!he radiometric results shOtt two ,levels of · 
background p apparently related to the type of surfaceo Calcrete is .reported 
to show a higher level in some places, but this was not observed by tha 
part Yo An operational Record is in preparation, it will be followed ' by an 
interpretational record covering both gravity and seismic' resultso 

Galilee Basin survey, 1971 

Data reduction 'das' completed early in the yearg and co-ordinated 
interpretation. vas undertaken l:fith geophySicists of the Seismic Subsection, 
who were interp~eting the concurrent seismic Burvey, 8lld geologis'ts _intereated 
in the local geology and structureo The main feature of ·the gravity field 
is a Bouguer gravity maximum.. It corresponds with an area of · outcropping 
Lower Carboniferous clastic sediments "hieh form a complex anticlinorium 
exposing the' complete ' suite of Lower Carboniferous sediments down to th~ 
acid Silver Hills Volcanics of Devonian-Carboniferous age .. ' The ' anomalY. 
cannot be explained 'satisfactorily by the structure revealed at the surfacep 
but requires a large dense underlying body 0 . ; . ' 

The seismic interpretation of the sedimentary section l:fest of the 
anticline \:fas used to ' control the form of ' structural models in tfhich the dens(,J 
body is represented by either an intrasedimentar,y body. or a basement ,higho 
Aeromagnetic interpretation indioates deep basement under the antlclineg 
supporting the first alternativeo A Reoord is in preparationo 

:' " 
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Reconnaissance helicopter gravi~ survey. New Guinea Highlands, 1970 

This survey had been carried out by the Regional Gravity Group 
as an opportunity survey to extend the regular reconnaissance gravity survey 
of New Guinea during a geologioal mapping operation in the highlands. A 
contour plan shows the location of gravity stations (Fig. SGM6). Parts of 
the area could not be coveTed during the time available. Three extensive 
gravity anomalies in the central and eastern part of the area - the Kubor 
Gravity High and the Wahgi and Bismarck Gravity Lows - , were correlated 
readily with exposed geological featuree. These are, respectively, the 
Omung Metamorphics in the core of the Kubor Anticline, the Yaveufa Syncline, o 
and part of the Bismarck intrusive complex. The gravity provides insight on 
the form of the syncline and the distribution of acid and basic phases in 
the complex. 

A strong, extensive gradient in the west, 'the Hagen Gravity 
Gradient, cannot be correlated with surface features but apparently reflects 
a large, dense intrusive bo~, possibly composed of deep crustal material. 
Several models were tested and these indicate that a density contrast of 
0.5 g/cm3 is required, suggesting a rock density of 3.2 g/cm3 for o the 
intrusive body. A depth of about 5 km to its upper surface is postulated. 

A Record has been prepared. 

Reconnaissance helicopter gravity survey, SA, 1910 

During September-October 1910 a reconnaissance helicopter gravity 
survey was made by BMR in the Flinders Ranges area of South Australia. A 
general interpretation of the data was carried out during 1972. The geology 
comprises predominantly Adelaidean sediments occupying a tightly folded 
geosyncline aligned northwards, with a branch eastwards, between the Gawler ­
Craton on the west and a basement complex represented by the WillYam& Block 
on' the east. 

The Bouguer anomaly field, broadly speaking, is slightly negative 
but shows three large areas, on tbe west, northwest, and east of the 
geosyncline which are prominentl7 negative. That on the east may correlate 
wi th outcropping granite. The north end of the geosyncline 1s slightly 
positive. ' 

The interpretation indicates that the depth of the geosyncline 
reaches 16.5 km but seems to lie more generally at 10 km. This ' is 1n contrast ' 
to aeromagnetiC interpretation which suggests a maximum thickness of 8 km. 
A noteworthy feature of the gravity field 1s the northwest alignment of at 
least five large, str()Dg minima along the eastem side of the area (Fig. SGM7), 
at least three of which can be correlated with outcropping granite. However, 
a reasonable assumed density oontrast (0.1 g/cm3) for granite enclosed in 
Adelaidean rocks leads in two cases to unreasonable Computed depth to the -
base of the granite (23-26 km). Therefore some further complication seems 
probable, presumably involving a stronger density contrast of a larger rock 
mass incorpora t1ng the grani te. -

A Record has been prepared. 
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Kalgoorlie detailed gravity survey, VA 1970 

One 'of the main objectives of this -survey ~as to investigate the 
subsurface dimensions of greenstone bodies .in the Yilgarn Bloc~o The data 
were dra~ up in profiles and interpreted as·- two-dimensional teatureso The 
interpretation generally indicates that the greenstones are tabular masses 
whose roots reach a depth of at least 4 km in the Kalgoorl.1e area . but a -' 
lesser depth to the east :in the Southern Cross areao .-

A strong -positive anomaly over the Fraser Range ~s - 1nterpret~d 
as the effect ofa granulite body elevated by reverse thrusting be.:Wo3n-th~ 
Fraser Fault and a ~arallel fault 35 km to the BoutheastoTbe rootl of thio 
body reach a depth of 8 kmp assuming a denaity oontrast of Oo3 .g/cm'o , 

The detailed gravity on three profiles near the' ,south coast at 
Albanyp Bremer Bayp and Ravensthorpe was interpreted in ,the b~oader setting 
of the reconnaissance gravity as revealing an arcuate Albany/Esperance bloc~ , 
of de'~ser rocks parallel to the coastline arid trending tovards ,the: Fraser· 
Range granulite at its northeast extremityo 

A Record is in preparationo 

Reconnaissance helicopter gravity surveys liAg 1969 

Preparation of the interpretative records on Area A and'- Area B ~ag 
resumed on the ret~ from overseas study of the .authorp AoRo Fraser~ ~~o 
is aI-so preparing' a . paper on the gravity field on the Western Australian 
shieldo 

Recomputation of reconnaissance gravity survey data 

Before 1966 9 the BMR reconnaissance helicopter gravity surveys 
were computed using paper tape data input to a Sj,riua computer a.nd obt~1ng,_ 
printed outputo· Since that tillie _ the data input has been -, on punoh~:d - card~ 
andp iIi add! tion to printl8d- output p a permanent file has been .Creatl8don' , ," 
magnetiC tape p su1tab~e for auto~tic accessing and f~ther ~ta_ prOC8SBiDgo 

One, activity of the Group has been the conversion ot th~ older,:- d8.~: 
to the present sY'stem of permanent magnetic tape flleso The' clSgN8 of-' "''':~ 
reworking required depends OD the age of the surVen the older~e8 wh1'oh-' 
used less consistent observ1ngp bookingp and computing routines gl8nerally --.­
require more work to achieve a satisfactory magnetiC data_ tapeo 

During 1972p the survey cUita for the 1964 helio_opter, gravity · .' ,;' 
reconnaissance Burvey vere completely rewritten and rec~mputedo using -the " .' 
modern rormat for preparation of new field sheets and the computer' program 
GRAVHT05 for adjustment of closed loopso The final data- ~ere ~itten on--ti,: - , 

- . '.-
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magnetic tape in et'andard EMR formato . . ._ , ,' ., ;. " ,". _, , --
, . , 

- A magnetic tape of final data for the 1965 helicopter g1:avl ty. ,' :: -, -, f' - . "\ ,~:'- : 
re~onnaissance survey vas completedo :. ' _, :.- :---./ .. :-:" 

The data from the 1963 survey wen exam1n~dt sorted "and ' amlotat~ci ::- :,,-, ,".,' 
in ,pre para tion for recomputation ~ . p - .- ,. ," -;;;:::.:' ,.', --':i'~ ' : __ ,.,:' '- ,_';:--,-,:: 

A Record is iIi preparation, dealing, with the recompu~ t10n --of ' tb:J·~-; :: . .-· ·' ";:-.:, -/;,\ 
1964 datao' : ~~ '.,. ",". 
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Gravity data reduction program 

A comprehensive program was completed for use in automatically 
reducing helicopter gravity survey data to final observed gravity values by 
computer. It incorporates a high degree of error analysis with messages to 
permit more rapid and reliable correction of data, and editing routines permit 
the incorporation of corrections at various stages as the data from a complete 
survey are built up on magnetic tape. 

The program was converted for use on the CDC6600 computer in Sydney, 
using a Canberra terminal initially at CSIRO and then in the BMR building. 
This permits more rapid turn-around of individual runs and greater flexibility 
in handling large blocks of data. 

Documentation of every subroutine and auxiliary program was 
commenced, beginning with draft driving instructions. 

Density project 

Rock density was measured for a selection of specimens collected in 
recent field seasons by officers of the ~ologlcal Branch during mapping 
surveys in the nappe country of the Northern Territory. These data were 
punched on cards along with standard geological field data and written on 
magnetic tape uai.ng the computer programs prepared previously for the purpose. 
They will be particularly relevant to gravity work planned for the area in 
1973. 

The density file on magnetic tape now holds density and geological 
data for about 3200 specimens collected by the Geological Branch, mainly in 
Cape York Peninsula and the Northern Territory. 

Preparations for future surveys 

Central Australia and Arltunga Nappe detailed gravity surveys 

A study of operational methods suited to this prqject was made, 
particularly regarding methods of radio positioning ~hich would pe~it 
choice of station position independent of its photo-identification. A 
speCification for contract helicopter hire was prepared. Initial study of 
rock densities in the areas was undertaken. 

The Survey Branch of the Department of the Interior undertook an 
aerial photographic projeot to provide more detailed photography in strips 
about 16 km vide along the line of both project areas. The intention is 
to use navigation by aerial photogra.phs as a back-up t.o and a9 a means of 
assessing the radio method. 

Reconnaissance helicopter gravity survey, NSW, Vic, and Ta.smania, 1913 

In preparation for the final stage of the helicopter reconnaissance 
gravity survey of Australia, benchmark lines for elevation control were agreed 
wi th the Survey Branch of the Department of the Interior. - Avis! t vas paid 
to the Tasmanian Department of Lands, to obtain photography and photo-centre 
maps or computed photo-centres, and orders for corresponding material were 
completed by the Victorian and NSW Lands Departments. A preliminary list 
of existing geophysical surveys of regional importance was compiled and their 
locations plotted at a scale of 1 inch to 40 miles. . 
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MARINE SURVEYS 

Introduotion 

During 1972 Compagnie Generale de Geophysique oontinued the oontraot 
bathymetrio, gravity, seismio, and magnetio survey oovering the Australian 
margin between the 20- and the 4000-metre isobaths. A total of 29 000 
nautioal miles was surveyed in 143 operational days up to 7 Ootober 
(Fig. SGM8). The Marine Group devoted a large effort to supervising the 
survey, that is to planning, supervising, inspeoting data, and reporting. 

Interpretation of the 1970 Gulf of Papua and Bismarok Sea survey, 
and of the segments of the 1971 program in the Coral Sea, Tasman Sea, and 
south of Tasmania oontinued as operational requirements permitted. Magnetio 
data acquired during the marine survey of the northwest oontinental shelf in 
1968 were digitally prooessed. 

Continental margin survey operations 

Most of the 1972 operations were conducted around the southern 
and western ooasts of Australia, but some resurveying was done in the 
Tasman Sea. The regular progression westwards along the southern margin 
of Australia was halted by bad weather during July at a point near Esperance 
in Western Australia, and work recommenced up the west ooast of Western 
Australia. Missing traverses were left until the summer of 1972-73. 

Traverses omitted during 1971 south of Victoria and along the east 
coast of Tasmania were completed in January. Resurveying between 240 and 
280 S was carried out to improve the quality of seismic data in the Tasman Sea 
in February. 

East-west traverses were recorded in April up the west coast of 
Tasmania and as far west as the Victorian and South Australian border. No 
work was carried out in Bass Strait between King Island and Flinders Island. 

The main traverse direction was ohanged to'north-south for the 
South Australian coast and Bight between May and July. The work included 
surveying inside Spencer and St Vincent Gulfs. Traverse spacing was increased 
from 20 to 25 nautical miles along the Western Australian coast between the 
border and Esperance. 

North of Perth an increase in spacing was made to 30 nautical miles, 
and lines were oriented east-west. From Perth to North West Cape lines 
varied from 60 to 420 nautioal miles long. North of the cape the survey 
covers the areas outside those surveyed by BMR in 1968 and 1967, extending 
east-west across the slope from the edge of the north west shelf and as at 
7 October 1972 it is planned to extend existing coverage of the Timor Sea to 
the boundaries of Indonesian and Portugese territorial waters as far as 1320E. 
Proposed sites off the W.A. ooast and in the Timor Sea intended for drilling 
on Leg 27 of the Deep Sea Drilling Project were intersected to provide 
additional site survey information. . 

Instrumentation and recording teohniques were substantially the same 
as in,1971. 'A new data acquisition program was implemented, and this oontinued 
to record samples of data from bathymetry, gravity, magnetics, and several 
~vigation aids at 10-second intervals, using a Hewlett-Packard 2116B computer. 
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The main bathymetric recording devices w~re not consistently 
recorded in digital form on the data acquisition system, and vater depths I 
for the first half of 1912 were hand digitized from the seismic and bathymetry 
charts. 

The marine gravity meter was returned to the U.S.A. for testing, I 
repair, and maintenanoe in January" In May a single-electrode 120-kllojoule 
sparker replaced the four-electrode system, and in July new seismio amplifiers 
containing 24 channels replaced the 12-channel system used in 1911. Other I 
seismic equipment remained the same as in 1971. 

Refraction profiles were recorded, using sonobuoy receivers and I 
the 120-kilojoule sparker as a source, at locations shown in Figure SGM8. 

The continental margin survey program is expected to be completed I 
by the end of 1912. 

Access to marine data 

It will be some time before copies of sections and profile and 
contour maps from this survey are ready for formal release, because the 
lengthy proceSSing task is lagging behind the data acquisition. MeanWhile, 
visitors may inspect preliminary maps and sections that are available in 
BMR. 

The Tasmanian margin (P.J. Cameron) 

During 1911 and 1972, 9100 nautical miles of traverses vere 
surveyed in the areas of eastern and western Victoria, and Tasmania. The 
survey extended across the continental shelf and slope to approximately the 
4500-metre isobath and delineated the northern part of the Tasmania Ridge 
and the Cascade Plateau to the south and southeast of Tasmania. The survey 
area, with indications of approximate sediment distribution 1s shown in 
Figure SGM9. . 

On the broad continental slope of the vestern margin of Tasmania 
and Bass Strait, basement is not visible on the seismic cross-section but at 
least 1.5 km of sediment is present. A regional unconformity, probably 
between Upper Cretaceous and Eocene, can be traced over a large part of this 
elope. 

On the eastern margin a steeper slope has developed with less than 
1 km of sediments above an undulating basement. It is characterized by 
numerous igneous intrusions which form a line, approximately half way down 
the slope, trending along the margin in a northerly direction. In several 
places the base of this slope drops abruptly to the abyssal plain and 
elsewhere oceanic basement can be seen abutting continental basement, indicating 
the fault controlled origin of this margin. 

Evidence for a more abrupt transition from continental to oceanic 
crust on the eastern margin than on the western margin is shown by a higher 
Bouguer anomaly gradient in the east. 

Sediment cover on the rugged Tasmania Ridge is generally sparse, 
but some pockets are up to 1 laD thick. This contrasts vi th fairly uniform 
sediments 1 to 1.5 km thick on the Cascade Plateau. Between these two features 
a broad channel trending south, then southeast around the Cascade Plateau, is 
present and contains at least 1 km of sediments. Basement 1s not apparent 
in this channel. 
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Crustal thicknesses of about 17 km beneath the ridge .. anq. ,plateau 
indicate that they are probably subcontinental blocks. The 'thicknesses--were 
estima ted .from free-air gravity at:lomalles , based 'on a stand.8.rd model cont.1nental 
crust 34 km thick. , ' ' 

queensland 'continental margins 12-24°S (JoCo Mutter) 

Twenty thou~d nautical miles of combined seiamicp _gr&vityp and 
ma:gnetic data b.a:ve been collected over the plateauxp troughsp and rises of 
the continental margin of Queensland behfeen 120 S and 240 S. - Although a 
de,tailed interpretation has not yet been made p ,some fl!atllnts of a -tentative 
structural pioture which' has emerged from work done so far , ~ shown in 
Fi'gure SGM1 O. 

The Queensland and Marion Plateaux both appear to "be underlain by 
crust of continental thlcknesso This 'interpretation 1s made e~tirely from 
the gravity results of the BMR survey and is cbnsistent with the seismic 
results of EMing et al (J. geopbyso Res. p ' 75p 1953-129 1970)0 The Queensland 
P1:ateau is separated from the Queensland coast bytheQuee~land'l'roughp 
which appears to 'be fault~bounded _ on ' both sides~ 'ioeo a 'g:t.abeno ' It is <not 
p08~ible to _ posi~a te a ~' simil~ oharacter for ~he -Towf!vt'iie '-'Trough p :--which 
forms the ,' southern margin of ' the 'QUeensland' Plateau ' and separates i ,t from 
the Marlon Plateau. The latter ,is at a much sba-llower dep:th than the Q~ensland 
Plateaup _is approximately half its size p and ha~: no ~g1nal trough. 

Between 500 and ,1500 metres of stratified sediment on the plateaux 
overlies acoustic basement apparent on the sparker monitorsections p but 
analysis of magnetic anomalies and sonobuoy refractions _:indicates that 
basement is more than 1000 metres belo" sparker penetrationo It is suggested 
that the acoustically observable sediments represent Terti&ryg post~subsidence 
depOSits overlying New England Geoeyncline sedimentso These lower sediments 
are distributed, in a pat tern ~hich closely resembles the highs and lows of 
the New England and .Tasman Geosynclineso 

Within the ?Tertiary of the Queensland Plateau is an angUlar 
unconformi ty ' which is' ,believed to represent the regi,onal Oli'gocene -unconformfty 
found by-the', JOI-DES drilling on' LE_G XXIo 

Formation ot the plateaux appea.rs to have resulted -'from ,a- three­
stage process: , firstly subsid,ence by dowbuckling of -the eastern 'margin 
foll<ming the opening,.of the Coral SeaJ aec'ondlY , subsi'den~e of the plateau 
as a ~hole. and' finally formation of the marginal troughs. ' 

East of the Marion Plateaup the Cato Trough was seen to contain 
m0re than 15OQ -metres ' of sedimento Only the northern end of the Mellish 
Rise 'Was traverse do It was seen to have a very rugged base,ment and a thin 
sediment covero All features east of the plateaux appear from the gravity 
data to have 'oceanic or suboceanic crustal sectionso 

" Figur~SCH~ shaus the relation of Tasman Geosyncline trends on 
land with possible _ structures, ' identif_ie~ .from _the ~ survey \f~rko 

-I!------------~----~--~---------
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Tasman Sea area , (P.A. Symonds) 

The area under consideration extends from the coast to 160~ and 
lies between latitudes 400 and 24°S. Since the initial summary in 1971 
of work 111 ' the area, coverage has been increased from about 18500 to about 
26500 nautical miles of traverse. The 8000 nautioal miles of traversing 
completed in 1972 consists of rerunning eleven east-west lines between 
latitudes 340 S and 240S, one regional traverse across Lord Howe Rise, and 
five regional traverses 111 the central Tasman Basin between latitudes 
340 and 400S• About 4500 nautical miles of the new traversing was run without 
a gravity meter. Due to the good quality of the seismic sections obtained 
these extra traverses have allowed a more confident interpretation to be made 
of the Tasman Sea area, and deductions about the regional tectonics of 
this part of the Southwest Pacific. The traverse plan in the Tasman Sea 
area is now as shown in Figure SGMB. 

A description of the major bathymetric magnetic and gravity 
features in the area has been given in 1911. Two characteristic sketched 
seismic sections (Fig. SGM11) across the north and central Tasman Basin are 
included here as ' they indicate the general nature of these two distinct 
areas better than _a desc~iption. The locations are shown in Fi~ SGMB. 

Most of the major- structural features of the Tasman Sea region 
are shown in Figure SGM12. '!hey are the Tasman Basin, whioh may be divided 
into the abyssal plain and abyssal bills provinces, the' Dampier, Ridge, the 
Lord Howe Rise, the Middleton and Lord Howe BaSins, which lie between the 
Dampier Ridge and Lord Howe Rise, and Mellish Rise, and a NW-trending, highly 
disrupted basement ridge, which Ringis (1970) and ~es & Ringis (1972) 
suggested may be an ~xt1nct spreading centre.. . 

Mutter and Symonds' have deduced 'a tectonic evolution of the Tasman 
Sea area, which is similar to that proposed bI Griffiths '& Varne. (Nature, 
234, 203-7, 1972). Mutter and SlDIonds tentatively' suggest that the Tasman 
Basin was formed in two disorete stages. The initial stage was due to the 
seafloor spreading that occurred from about 80 to 60 m.y. B.P. creating a 
triangular rift between Australia and the southern part of Lord Howe Rise. 
The oceanic orust created by this stage now exists as the swale and abyssal 
hill province of the central and southern Tasman Basin. In response to the 
spreading a rift developed between Australia and the northern part of Lord 
Howe Rise, whioh may have been a marginal plateau at ,this time. The second 
stage of formation of the Tasman Basin was the result of the ' 'differential 
spreading of Australia and the Campbell Plateau from Antarctica during the 
Tertiary' leading to 'the establislmien't of a zone of transourrent displacement 
through New Zealand' (Griffiths & Varne), namely the Alpine Fault. This 
produced further rifting between Australia and Lord Howe Rise, thus forming 
the 'oceanic' basement beneath the present ab,ssal plain as the rise moved 
northeast with respeot to Australia. Mutter and SImonds suggest that the 
Mellish Rise may nave been formed as a result of igneous activity in a zone 
of transcurrent displacement resulting from the northeasterly movement of the 
northern end of' Lord Howe Rise. That Is, the Mellish Rise may be the northern 
equivalent of the Alpine Fault. During the second stage of rifting, the !e.mpier 
Ridge, which probably formed as an intrusive complex in the initial rift 
between Lord Howe Rise and Australia, also moved northeast with respect to 
Australia in a Similar manner to Lord Howe Rise. ' This movement may have been 
responsible for some rifting between the Dampier Ridge and the rise. 
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Three Deep Sea Drilling sites have been proposed in the Tasman 
Sea area, as shown in Figure SGM11 as BMR 3, 4 and 5. They are designed to 
provide information on age and biostratigraphy to help elucidate the tectonic 
evolution of the area. 

Marine Development and Standards Group (R. Whitworth, I.C. Briggs, A. Hogan, 
E. Jacobson) 

Much of the group's effort throughout the year has been directed 
towards analysis of problem areas of the marine contract survey and 
introduction of improved methods and programs. The group also provided 
Marine Group with programs for handling hourly data files on the C.DC 6600 
computer, and created a working aooession fiel system and baokground 
information and driving instructions for programs. 

Programming for the marine oontract survey. The major effort 
during the year has been the conversion of existing programs to the CDC 6600 
computer, oompletion of programs for the later phases (Phases 3 and 4) of 
the marine data processing system, and programming assistance to the contractor. 
The rate of progress in this work has improved considerably since the 
installation of the CDC 6600 terminal within the BMR building. 

The remoteness of the CDC 6600 maohine has required considerable 
changes in some of the programs to avoid the several days delay between 
punching card output and its reoeipt baok in Canberra. All punched oards 
are saved on disc file and edited as necessary as they are read into the 
next program. 

The muoh larger areas now covered annually on the Continental Margin 
Survey, and the non-uniform movemen'b of the vessel around the continent, 
have necessitated reorganisation of the programs in Phases 3 and 4, as some 
areas are covered by up to five surveys. All programs will now accept 
multiple survey data files limited only by the capaCity of the disc system on 
the CDC 6600. 

Many problems were encountered in extending the facilities within 
the plot program used for verification of digital data acquired on the 
surveys. Sub-plots of about three feet in length are now created as 
independent plots, allowing restart with minimal loss of information. 

New data acquisition program - NEWDAS. In June, 1971 an enlarged 
memory was acquired for the Hewlett-Packard 2116:a computer being used for 
data acquisition, on board the 'Lady Christine'. This was to allow 
modification and enlargement of the existing programs. The aim of the 
changes were to: 

(1) Include geophysical calCUlations currently being done manually 

(2) Improve data checking 

(3) Simplify the operation overall from the point of view of the user 

(4) Improve the navigational part of the system 

(5) Allow automatic resynchronization of the program timing with 
the external clock. 
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On inspection the old s,rstem was found to be unsuitable for the 
modifications, because: 

(a) It was not planned around a central monitor; and 

(b) Interrupt routines were too long and used library programs. 

A total new system was then' designed around a monitor with all 
input and output buffered. Operator comunioation was made in the form of 
question and answer, in order to eaae the operator's task. Half-hourly 
dead-reckoning positions are adjusted to satellite fixes, as fixes are input. 
These positions are then used for calculating free-air anomalies and the 
regional magnetiC field every half hour. 

The system was flow-charted and described in seven weeks to July, 
when coding began. The monitor and operator lnput-putput was punched and ' 
tested in Septmeber 1911, while most of the eight thousand statements were 
coded and punohed by December, 1971. 

In Maroh the first system was running, the main difficulty being 
that only when the ship was in port could the system be tested satisfactorily. 

The firet test run was in May 1972, when the new system was used 
to survey the St Vincent and Spencer Gulfs. 

A problem occurred at this time because the gravity data input 
uses a serial interrupt system. After minor changes the system was 
retested from 4 July, 1972. The gravity data input was again a , cause of 
trouble, and the c'orresponding interrupt routine was rewritten. 

After five weeks of testing and 'changes a 'final s,ystem was reached 
on 31 July 1972·. 

The system has now been running for three months without baving 
to be altered. The output tapes are ' satisfactory and there are fewer gaps 
in the data. 

Marine seismic system improvements. Operational problema with -
the Sercel AS 626 amplifiers used on the survey since January 1911 showed 
that replacement with a more versatile amplifier system was desirable. A · 
study of the return energy levels expected from diff~rent depths indicated 
that individual channel gain control was preferable. 

The SIE PT700 system was selected with the addition of a PT100 
filter bank. The amplifiers give a maximum output of 10 volt (RMS) for 
digital purposes, which is sui table for the seismic stacking system, and 
the filter bank gives a wider and more selective range of filters than the 
standard ~700 filters. 

The new amplifier system was installed on the boat in May 1972 
during a port call at Adelaide. The increase in the number of amplifiers 
available has been utilized to provide improved monitor recording and a 
wider recording band-width on magnetic tape. 
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The following cruise was used to define the desirable reco~dlng 
characteristics, signal levels at variouB points in tbe system, and checks 
for measuring cable noise and amplifier performance. 

Since installation of the new seismic amplifiers, reliabilitT 
of recorded data has improved; A more consfstent q~li ty of monitor 
recording has also been achieved. 

-I--------------~--------------~ 
I 
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SUMMARY 

The section comprises three Subseotions: Eleotronics, Mechanical, 
and Services. The Electronics and Mechanical Subsections a~e concerned 
primarily with equipment development construction and maintenance, and t~e 
Services Subsection covers procurement and utilization of equipment, 
measurements of physical properties of rocks, engineering geophysics, and 
geophysioal drafting. The aotivities of the lubseotions and group I are 
reported under these headings. 

In 1912 the trend toward greater use of digital recording systems 
and mini-ooaputers oontinued. The 1l1n~omputer based data e.cquisi tion 
system in the Twin Otter survey aircraft became operational and tenders were 
called for equipment to provide automatic digital recording on magnetlc tape 
in the Aero-Commander surTey aircraft. A CaloOllp 145 digital flat-bed plotter 
was acquired and installed and a contract plaoed for e. mini-oompute;r based 
AID and DIA conversion system. 

The completion of a'prototypehigh performance airborne fl~te 
survey magnetometer and partial production of 21 remote autOmatic recording . 
seismographs were major electronio design tasks. Greater uee vas made of 
oomputers in circuit design and CDC 3600 programslUmOLE, MANYPLOT ~d 
MERRY were written to assist in prediotion of oircuit behaY!our. 

In the Services Sub-section the Engineering Geoph1sics Group carried 
out many small surveys in support of engineering geology' in . the ACT, oonduoted 
a major dam-site survey on the Musa River in PIG and hydrologioal 8urYeys on 
Darn Island and the Markham Valley in PNG and in the Goulburn Valley in 
Victoria. Other aotivi ties were in shallow 8ei8mic protiling, 'bl.at and 
vibration measurements and well logging. 

Phy'sical properties were measured on 350 rock specimena in tbe 
Rock Measurements Group. 

The GeophyliiJical Drafting Office produced approximately 1100 
plates or illustrations in support ot geophysical. ~y reoords and reports. 
Eleven aeroagnetic maps and over 100 BolJ8U8r ano_ly ~Tity.map.s were 
printed and released. Approximately 81,000 dy'.l111el were printed tor use in 
BMR and in production of Records. . 
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ELECTRONIC SUBSECTION 

!he lull.cHiem 1s 41 vided into three pooupa. Instrulilent 
Development, ' Systems Development, and Electronic ~intenance ~d Testing. , 
As 10 ' 1911, 'Instrument Development' projeots bad to ,be given priority at the 
expense 'of progress in aome Systems 'Development projects. Hovever, much 
has been accomplished during the year. 

Instrument Development Group 

Tvo major projeots occupied the group almost con·t1nuoualy thi~ 
year. These were the MFS? Airborne Fluxgate Magnetometer with associated 

_ installa~lon and the remote recording seismographs for the Regional Crustal 
. Groups. ' To cope vith these projects, sub-professional starf vas increased 
, from two' to an average of about eight by seconding staff from the s,yatems 

Development, Airborne, Regional Crustal, and Workshop groups. . 

MFS7 fluxgate magnetometer. Following intensive work on the drive 
channel and power supplies, the MFS7 prototype was installed in VH-BMG and 
flown ' on trial surveys in February-March. At this stage the noi •• level wa. 
helow one gamma, but the temperature drift was several gammas per degree. 
.' ·VH-BMG· left· for 'A.1 bUry 1n April but had to return twice, owing to -: 
various forms of trace shift and noise w~oh had developed. ~e causel of 
these effects were numerous and included distortion; pick-up, component nOise, 

-, 'inverter nOise, and mechanical maladjustment of the orienter gimbals. New 
CirCUits, developed to overcome these problems, reduced the basic noise ' level 
to below 0.2 gamma and the drift to 4 gammas in 10 minutes at turn-on, then 
below a gamma for the rest of the' flight. An independent 400-Hz inverter to 
power the ~S7 was also necessary. 

Operation has been satisfactory since AU8USt apart from occasional 
minor noise due to malfunction of the original ASQ-10 orient~r amplifiers. 

Because of the physical difficulties in building the prototype 
in the ASQ.-10 chassis, this system is regarded as temporary and the design of 
a production 'model was started in March. Power supplies, detector and drive 
channeis, and magnetiC compensator interface filter have been completed. The 

. new orienter system is to' be all solid-state, and prelimi.ria.rY designs of 
servo systems based on a detailed analysis of the ASQ-10 circuits have been 
b~nch tested satisfactorily. Empirical stabilizing networks are being used 
until the mechanical transfer function of the gimbals is determined to 
permit proper design. It is expected that the production MFS7 'vill be 
finished by Maroh 1973. 

Investigations vere carried out on the bandwidth requirements of 
the MFS7 fluxgate as a function of aircraft height and speed. These used 
Fourier transform teohniques to show that the present bandwidth is more than 
10 times the theoretical requirement for the Bureau's present aircraft and 
altitudes. The magnetometer noise oould be decreased even further with a 
bandwidth reduction. The findings will have application in all airborne ' 
magnetometer design. Hovever, there is still some additional work to be done 
in these computations. 

Regional crustal seismOgraphs. The conBt~ction of 12 ot 21 ~ote 
seismic low-power recording stations was completed for field trials in 
October, and the remaining 9 stations vill be oompleted in 1972. A complete 
station is housed in three portable cases having a total weight of 90 
kilograms including batteries. 
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Eaoh station comprises a Willmore seismometer, two TAM5 seismic 
amplifiers, a TMF1 dua1-ohanne1 FM modulator, an NCE1 crystal clock with 
time-code generator and programming faoi1ities, an SSC1 seismometer 
oa1ibrator, two power supply modules PP1 and PP2 for the olock and 
amplifiers/modulators, an optional high-voltage monitor amplifier TAM6 with 
power supply PF3, a modified Labtronics time-signal receiver, and a four­
channel Akai tape recorder modified for pre-programmed operation with low­
speed ~ulti-po1e synchronous motor drive and various monitoring circuits. 

Test schedules were drawn up for each module, and a handbook 
produced. Specifications were compiled for an associated playback system. 

Aircraft installations. Installations in both the Bureau's 
aircraft required modifications during the year. In the Twin-Otter, VH-BMG, 
design improvements were made to the timer, Doppler display, and chart drive 
systems. A digitizer was designed for the radio altimeter, and airoraft 
cabling and power supply configurations were altered to reduce interference 
to the magnetometer. Design of a production model timer was started. 

In the Aero-Commander, VH-BMR, installation noise caused interference 
to the gamma-r~ spectrometer and proton magnetometer. Ai~craft wiring was 
altered and bonding improved to eliminate ground loops and pick-up. An 
improved line filter was installed to reduce interference from the 50-Hz 
inverter, and the power distribution box was rewired •. Recorder input 
circuits were modified to make them less sensitive to noise. There is still 
a problem of magnetio noise, probably from the generator system, interfering 
with the proton magnetometer. 

Proton magnetometers MNS2. Following a break of several months, 
work resumed on production model MNS2 proton magnetometers. Serial No. 2 
had been installed in VH-BMR since May 1911, and construction of Serial 
Nos 1 and 3, using high-temperature logic, wasoomp1eted in May 1912. 
High-temperature logic was installed in Serial No. 2 in June. All three 
units are now held by the Airborne Section. 

Some minor design changes were made to improve operation as ground 
stations. Three more cylindrical detectors were constructed, and another 
three were commenced. An experimental toroidal detector is still to be 
tested. 

Construction of serial Nos 4 to 6 was started in September and 
should be completed by March 1913. 

The feasibility of designing future proton magnetometers using 
CMOS logic, LED read-outs, and improved signal circuits was investigated 
and the concept was recommended. 

COmputing. The CDC 3600 terminal was used for computations 
assooiated with the design of the MFS1 orienter system and the optimization 
of the compensator filter. D. Kerr developed three general-purpose programs: 
MANYPOLE provides a print-out of either frequency- or time-domain performance 
of a linear, time-invariant system with known poles, zeros, and gain; 
MANYPLOT provides a plot and print-out of frequency-domain performance; 
MERRY enables either of the above programs to be used interactively from the 
console. 
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The CDC ' 6600 texminal was used for Fourier ·analYsis of' magnetio. 
anomalies. 

Miscellaneous. Several training lectures were given to airborne and 
laboratory staff on the MFS1 and MNS2 u:agnetometers. 

The Instrument Laboratory continued its fWlction of calibrating , 
and ~intaining test instruments and was able to assist the Metals Group with 
modifications to the Russian electromagnetic equipment MPP01. A mathematical 
model to determine the effects to be expected from a body below a conducting 
layer was analYsed. 

The Electronic Drafting Group was fully occupied with the MFS7 and 
Regional Crustal projects. It operated with only tvo of its three positions 
filled for most of the year, and a baoklog of lower-priority work bas 
ac cumu.l.a ted. 

Systems Development Group 

For most of this year the two technicians fro m the group were on 
loan to Instrument Development, leaving Hillman and Ramsay as the only full­
time members of Systems Development. 

Tidal gravity. No work was possible on this project, apart from 
a visit by Hillman to National Standards Laboratory in Sydney to discuss the 
problems of temperature control and temperature measurement of the North 
American gravity meter. Both problems will haTe to uee very advanced 
t echniques to obtain the accuracy of 5 % 1o-50c required for the tidal gravity 
records. 

Semi-Absolute gravity equipment. A project to redesign the measuring 
electronics for the Japanese GSI pendulums was commenced in 1969. The aim in 
1972 was to produce a working system ready for field teste. The prototype 
equipment was completed, and laboratory tests indicated some outstanding 

,problems. 

Two types of photo-deteotors were tested USing the original GSI 
pendulums. The system accuracy ~ing a photo-multiplier optical detctor was 
determined at about 4 parte in 10. Using an ~tificial pulee it vas , 
possible to obtain an accuracy of 2 parts in 10. Solid-state detectors and 
a laser light source were then tried, and the system acc~cy using the GSI 
pendulum was improved to somewhat better than 1 part in 10 • 

During the tests the vacuum system in the original pendulum svingi.g 
chamber was found to be inadequa. te mainly as a result of deterioration. An 
improved system was designed, and this reduced the pressure to 0.01 Torr. 

During the year the low-profile knife-edge pendulums designed by 
National Standards Laboratories, CSIRO, were swung. Tests showed that the 
period was extremely dependent on amplitude. The pendulums have been returned 
to CSIRO where it is intended to relap the knife edges to 1730 instead of 1780

• 

L0ns-period seismometer. The DC to DC inverter card has to be 
modified slightly to prevent the output transistors from overheating. 

Tests carried out at Koven Forest showed that the boom stabilization 
system did not introduce any measurable noise into the seismometer output. 
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Three modified ·seismometers p with transit cases, and four eerTo. 
amplifiers have been completedo Cables from tl;le amplifiers." t9 . the seismometers 
have still to· be madeo 

. . Remote Bensi~o PoJo Hillman attended meetings of 
committee·, assisted· 'c:I. ~ Perry (Geologi~al Branch) from time 
cont1D\~·d readingre~evant literatureo 

Electronic Maintenance and Testing Group . 

the AoCoE.R.T.S. 
to .time p ~d 

The El~ctric ~ntenanca and Testing G~up providea a service of 
repair and overhaul of electronic equipmaot used by BMR. A further function 
is the aoceptance testing ·ot new survey and laboratory equipma~t and tb0 
installation ot new equipment in aircraft p shipe and motor .v~hicleso 

One- 9f the major non~rout1ne jobs this year was the ~in-to-Manton 
Dam observatory seismic telemetry projecto This involved. collaboration with 
the ObserVatory Group in assembling and tes~ing a system designQd to telemeter 
data from Manton ·Dam seismic vault to ~ino The work lnvolvedconstruction 
of some equipment'- assembly ·and· cbeck~ou'~" ·ot the····system ·ic ·CaD.herra, . . 
inBtallitig .1 t ·on · Bite, and carrying out c·omplete operational ·chec~a~· .. ·Other . 
tasks completed for ~he obBerva~ory Group.were the repair and installation of 
a 3-colDPoneilt · fl~te ~etolll!ter (at KowenForest)"9 mod-1fioation · ~o digital 
clocks, and overhaul of the magnetogram "scalero 

Shallow marine seismic profiling trials were carried out on Ia.k;e 
Burley Griffin in collaboration with the Engineering GeopbTsics Groupo nnd 
assistance was given .to survey parties at Gudgenby River near Tba~ and in 

. Port Phillip Bay 0 Assistance was also provided to Engineerin« Geophysics in 
preparations for the Y~Ba Gorge dam site survey and in experiments on th0 
effect of "blasting on eleetricity transmission line pylons. Th~ w~~l ,log€~ 
group .was helped as required with the installation of 6quipmant in thQir 
logging vehicle. . . 

"A .major task was assistanee in ·the constructi9n of remote seismograph 
recording stations" for the· Crustal· Studies Groupo M~st of the assembly and 
wiring .. waa : done in .Electronic Maintenance and Testing Group. 

. ~ marine proton magnetometer was installed on a ba. thymetric ·survoy 
vessel operating under contract to Div~lion of National Mappingo: 

Acceptance testing of new equipment· contlnuedo ~ork commenoed on 
the check-out of "aset ·of Geotronics magnetotelluric equipment in prQparation 
for f~eld work in 19730 Work was a180 done on software for the system p vizo 
writing up of a data acquisition program £or the Hewlett-Packard ' oomp~ter and 
Bome work on a data processing pro~ · AVSPEC supplied by Geot~onic~ to mcka it 
acceptable ~n ~t~ . CDC ~600 terminalo " 

A series of fie'ld · tests of single-sideband transceivers waS carried 
out to determine their performance and sui~ability for ~ purposes. 

" __ . ~e "supervision and practical training of seven -trainee· technical 
. officers falls to thiS- groupo Six of the trainees ha.ve made satiBfact.ory 
p~ogresB ip the technical ··side of their training, and the seventh haa op6nt 
most of ·the .year ·on sick ieave as a reBultof a road accident in April. 
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An increasing volume of ad hoc work is now being done for othe.r 
Branches. The Marine Geology group has received assistance on. var10UB occasions 
during their survey of the continental margin. · Field geological parties have 
been equipped with radio traneceivers and portable loggers. They in turn have 
issued various complaints about the performance of this equipment, to which we 
have responded with demonstrations, instructions, and advice. C9nductivity 
and temperature equipment and depth-to-water-table . indicators have been 
repaired for the ACT groundwater group. A number of miscellaneous items, such 
as stirrer motors, centrifuges, and grainsize counters have been repaired for 
various geological laboratories. 

The Drawing Office, which operates a number of copying machines, has 
made numerous calls throughout the year for modifications and repairs. A 
lot of time was spent on their new dyeline printer, which cannot be operated 
on full power without overheating. The electrical installation and 
modification of a Barcro process oamera was carried out for the photographic 
laboratory, and the usual run of repairs to items such as timers, driers, and 
flash equipment oontinued. 

MECHANICAL SUBSECTION 

The subsection comprises three groups: Mechariical Design, Mechanical 
Instrument Construction, and Mechanical Maintenance ana Testing • . The position 
of Mechanical Design Engineer Class 2, which bas been vacant for several years, 
was filled in July of this year. 

MeChanical Design Group 

The Mechanical Design Group designed and drafted detailed: plans for 
the construction of electronic chassis and other components for the Crustal 
Study Group's remote-recording seismographe. It refitted the 1000o-ft well 
logging vehicle in preparation for the 1972· program of logging .'diff1cult 
boreholes 9 , completely rebuilt the logging cab following the 1972 survey and 
transferred it onto a new Dodge chassis in preparation for the 197} logging 
program, and modified bore logging tools to allow Video and Gearhart-Oven 
tools to be inter~hanged • . Other work included modifications of a Bingle­
electrode sparker frame to accommodate a special BMR-developed sparker .with 
bubble suppression device for use in relatively shallow marine seismic 
profiling, and an 'improved tail marker buoy for protection against lOBS of a 
Chesapeake marine seismic cable used on deep seismic profiling. Various 
other minor jobs included a film casette for a 35-mm film processor; ·a two 
bar for the Twin Otter aircraft; a housing for the transducer in a Marlin 
depth recorder, a transit box with vibration isolators for the protection of 
quartz w,rstems in gravity meters during transport in aircraft; various 
mechanical assemblies for the gravity pendulum apparatus; and a gear reduction 
drive for Porta logger shallow logging eqUipment. 

Working drawings were supplied for a decomposition vessel and a 
teflon-lined stainless steel sediment squeezer for use by the Baas Becking 
Laboratory, and a float for the sUspension of explosives in offshore crustal 
seismic surveys. 

. The group carried out experimental determinations of the open loop 
. transfer function of the mechanical orienter system of an ASQ-10 magnetometer 
detector head assembly. This is required for the design of .the· orienter 
electronics for the production model MF5-7 fluxgate magnetometer to be used 
in the Twin Otter aircraft. 
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Mechanical Maintenance and Testing Grour 

The group serviced and calibrated t~st and field instruments such 
as rate meters; Esterl1ne,...ADgWJp Moseley" Rustrak, and Rikandenki recorders; 
Mechanism . microbarometers, Worden. and. LaCoste: & Romberg gravity meters.; AVO 
and Philips multimeters; small instrument gearboxes; camera . shutters, ·. vater­
table detector; bore logging. flow-meter . tool, a gear drive for a Mar;U.n·, depth' 
recorder; . and a strip camerao Unobtainable replacement parts ' were. 'fabricate'd 
for. instruments as 'requiredo Parts vere made' for the gravity pendulum 
equipment" an X-ray spectrometer and a Widco Porta loggero Work continued on 
the upgrading of a . spare airborne strip camera to a prov.en ·BMR .design. A 
number of Aka! magnetic. tape recorders were modified for .use in remote. 
recording seismographs for.- the Crustal Studies Groupo 

Mechanical Instrumant Construction Grou~ 

The .iro~pp comprising the 'Machine Shop p the Heavy' Workshop, and the 
Modelmakers ' Shop p vas mainly concerned with the construction of. n~w equipment 
and tDstrumentso Throughout the year the group contr1butedheavily to the 
n:ianufacture 'of electronIc cb8.ssis. for ' the Crustal . Study .. Group,' s .:.remote: recording 
seismographs' and to. the manufacture, of parts' and modifi'cations, of ~ tools , f .or 
the ··refit of the well logging cab and .its equipmento 'rfu9:' group"alSOt' cClnstructed : 
chassis for the Dal'1iin-to-Manton .Dam telemetry 's;yatem p , 1I'rr, 2K7 0 ' and'..: 10MT 
electronic. modul,e, bins, a decomposLtio,n vesBel and: .a teflon-lined aedime~t : 
squeezer for the Baas Becking ,Groupo , ~o 35-mm film ·casettes . for ·the' A1rborne 
Groupts BF985 film processoro; parts for, a n~ber. of Cree4 'paper,:·pllilches" . 
various transit . boxes: to bold del-icate . instruments:,,· . a "number. of transducer :and 
other floats for offshore surveysg a . support. for~ an OCE.-7 pat.tern. printer ", in ' 
the Drafting Office, lead lined battery boxes g a number"or ins:trument- racks 
to house the MN5-2/NTA1 proton magnetometer ,and· timi.ng mdt· on ' an . aircraft, 
and a nOJ?-magnetic field housill8 and support for.' a storm .wam1:ng,: magnetometer 
detecting heado 

The group ' modified such ins.truments and equipment as. a . Thermionic 
tape playback unit" a number of dovnhole logging tools, a seismic . office 
caravan" and a fume ' cab1:neto Repairs and ·oterhaul were carried out on· an 
outboard .motor p seismic . cable lIlnder.s" JL09 Honda, ABEM,. and T200. Lyon Norman' 
motor generators, a core barrel for. a Proline ' auger, and a ~Jeda:g, . rock crUsher 
in which ' the jaws were refurbishedo 

SERVICES SUB-SECTION 

The Services Sub.'9ction ·comprises four groups:, Procurement,. RocJc: 
Measureme~.tso Engineering Geopbysics p and Geophysical Draftingo 

Proourement Grou£ 

The group <irell up specifications to purchase through publlc.- tender 
a wide range of. geophysical equipment requir'9d for the Branch·ts · pro~amo. 
Tenders were assessed and recommendations. made . for purchaseo One· ~embe~ of" 
the group was engaged full-time arranging purchase of oomponents ' for ' the,' 
construction' of 21 automatic seismic 'stations for orustal .. studieso' . .. . 

A considerable time' was spent answering 'queries raised_by: depart.­
mental and inter-departmental groups relating . to the purchase. of "a f;lat~bed \ 
digi tal plotting table and associated equipmanto This equipment ha's ' now •. been' 
installed in the Geophysical Drafting Office. 
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Rock Measurements Group 

Some '50 rock samples vere measured during the year, including 70 
samples from a co-operative palaeomagnetio project with the Ge~loglcal Survey 
of N.S.W. It was hoped to establish that the Kempsey Block in N.S.W. has 
rotated through a large angle since its formation. The results proved incon­
clusive because of remagnetization of samples during weathering. A further 
difficulty encountered was the near-vertical inclination of the Earth's 
magnetic field in Australia during the Upper Carboniferous, when -the Kempsey 
Block sediments were deposited; steep inclinations necessitate a very high 
degree of accuracy in sample orientation and remanence measurements to 
determine rotations. It vas concluded from this work that determination of 
rotation would be feasible in only strongly magnetized, magnetically stable 
rocks such as fresh, fine-grained, red sediments. 

The remainder of the measurements vere carried out for various 
groups in support of field geophysioal survey activities. These were mainly 
magnetic Busceptiblli ties, remnant magnetizations, ultrasonic velocities, 
and electrical resistivities. 

Two sun compasses were manufactured for palaeomagnetic sample 
orientation. 

The oharacteristics of the Sharpe susoeptibility meter were 
investigated and the meter vas adapted for measurement of small samples. 
An in-situ susceptibility meter built by BMR was given field trials. The 
in-situ meter may be used successfully in regiOns of fresh to lightly 
weathered outcrop. 

After various teohniques for measuring ultrasonic shear wave 
velocities direotly in rock samples had been examined, types of shear mode 
transducers were designed and constructed. These will help to determine 
elastic moduli of rock samples for engineering projects. 

Preliminary work was done on measurement of sound absorption in 
unconsolidated sediments. These measurements would be useful for shallow 
seismio profiling interpretation where bottom and sub-bottom samples are 
available. 

Engineering Geophysics Group - Engineering Surveys 

During the year the group was at full strength. 

E.J. Polak went on a study tour of Hong Kong, Japan, USA, and 
Canada. During the tour he attended the Third Southeast Asia Conference on 
SOil Engineering, Bong Kong, November 1912 and read a paper "The Application 
of Geophysics in the Design of Underwater FOWlda tions". · F. J. Taylor attended 
"A Short Course on Rock MechaniCS" at the University of NSW. Five geophysiCists 
from the group attended the Institute of Physics Summer School ot Geophysics 
in Canberra. 

Two officers trom the Department of Shipping and Transport vere 
trained in measuring and interpretation of resistivity depth probes to be 
used to locate a SUitable area for an Omega navigation station in Australia. 
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Four geophysicists attended tjle , soil meohanics coursQt ·g1ven .in thQ 
BMR building by Professor Davis of the School ot Civil Engineering 'of the 
University of Sydneyo 

Musa Gorge damsi te survey PNG. Folloving a r .econnaissance seismic 
survey in 1970 a detailed seismic refraction survey vas made at the req~est 
of the Common~alth Department of Works to ' determine the most sUitable .of ' 
two alternative dam sites for the proposed dam on the Musa River in eastern 
Papua 0 The proposed dam ~ill be a rock-fill structure 150 metres high 
intended for hydro-electric purposes and is located in a rugged gorge in the 
ultramafic belt of PNG. The investigations included a survey of two alternative 
dam axes p two possible po~er station sites p areas for location of spill\1&ys 
and diversion tunnels o and.a landslide area which intersected the toe of the 
downstream dam siteo 

A total of 13 km of seismic traversing ~lth 5-and: 10-m~trQ 
geophona spacings was done, much of t,he traversing was on very .stel8p and 
rugged terrain which necessitated the use of safety ropeo Cross-river 
traverses were also carried out' in the area of the dam axeso Bedrock 
veloei ties range from 4000-5000 m/s at river level to 2000-3000' m/s" in . tha 
higher slopeso ' The results indicate that at river level between. 20 to 30 
metres of 2000 m/s material overlies fresh bedrock in the area of the' dam· 
axeso Preliminary reBUl ts s.uggest that both sites have · similar foundations 
condi tions and are 'capable of supporting a rock-fill structureo Drilling is 
to be done and seismic velocities of cores are to be measured to provide' 
further control for geophysical interpretationo 

Up to 70 metres of scree material (1800 m/s) was detected ,on the 
slopes above the proposed site of the downstream power site and in the ' area 
of a possible spill~ay for the downstream dam siteo On the basis of these 
geophysical results the upstream dam site would possibly be a more suitable 
siteo Sediments 50 to 60 metres thick were detected on the top of the 
landslide areal however, the main slide mass and the base of ·the slide 
consisted of 4000-5000 m/s fresb rock with little evidence of shearingo 

A seismic depth probe in the Musa Valleyo which will be eventually 
flooded to an area of 640 km2 by the dam waters, showed .tbat the valley 1s . 
probably a large graben structureo The seismic probe failed to detect 
ultrabasic basement .within the structure o but the results show. that sedimentary 
fill of the trough is at least 1600 metres thick and suggest · that there .has 
been a subsidence of at least 800 metres since the Pleistocene o 

Molonglo Valley interceptor sewer D ACTo Seismic refraction .. 
investigations using 2-m geophone . spacings\1ere carried out at seven bridge 
sites along the sewer line from Weston Creek along the Molonglo Rivero 
Basement velocities of 3600-4600 m/s were encountered at depths general~y 
less than 10 mo 

Mount Stromlo water distributionp ACTo A seismic refraction survey 
over the· area of .excavation for a \:later storage reservoir indicated .tqa:t 
Bome blasting ~ould be required for tbe northern part of the excavat1ono 
Velocities up to 3800 m/s vere measuredo 

Civic Centre fOUlllllation test!! ACTo A seismic refraction ,~ey was 
carried out in the area of a car park near Monaro, Mall, Civic Centreo ''!be 
information was required to determine the conditions for excavation of a 
multi-level underground car parko Deep weathering was recordedo 
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King's Avenue overpass, ACT. Seismic refraction work was done to 
determine the foundation and excavation conditions for an overpass on the 
intersection of King's Avenue with Parkes Way. The results indicated great 
depths of weathering and that excavatio~ could be carried out without 
blasting. 

Tuggeranong Urban development, ACT. A reconnaissance seismic 
survey of 13 spreads using geophone spacing of 2 and 4 metres was made to 
determine the general foundation conditions of the proposed town centre and 
urban areal. - The area of the Town centre was found to be covered by up to 
15 metres of highly weathered material (1000-1700 m/s) overlying fresh 
bedrock (4300-5000 m/s). Detailed seismic refraction investigation of any 
major multi-storey building within the town centre is recommended. A 
colluvial fan located south of Point Hut Crossing showed up to 37 metres of 
colluvium overlying generally deeply weathered bedrock. Bedrock depths up 
to 50 metres were measured in the Tuggeranong South area. 

Molonglo Freeway. ACT. A seismic survey was made on parts of the 
proposed Molonglo Freeway to be located between Lake Burley Griffin and 
Black Mountain. Refraction techniques were employed on land and parts of 
the lake, and shallow reflection techniques using the I Sonar Boomer' and 
'pinger' were employed on the lake. 

The deepest refractor encountered on most of the traverses on the 
slopes of Black Mountain bas a seismic velocity of about 2500 mise There is 
a marked contrast across the Deakin Fault; the' bedrock t velocity changes 
from 2500 to about 3500 mis, and the • bedrock' depth changes from about 2 
metres to about 24 metres over the area surveyed. 

Tugg!ranong Freeway, Stage II, ACT. Additional seismic refraction 
traverses were shot along the line of the proposed freeway south of Hindmarsh 
Drive and 18 spreads with 2-metre geophone spacing were completed. The object 
of the survey was to interpret the measured seismic velocities in terms of 
rippability of the near-surface layers. The results show that blasting will 
be required in some proposed cuttings. 

Road materials and soil investigation, ACT. Several surveys were 
done to investigate proposed sites where road construction material -may be 
obtained. 

At the Oaks Estate near Sutton Road, Queanbeyan, the seismic 
refraction method using 3-metre geophone spacing was used to determine the 
volume of gravel available for road making in the Molonglo River valley. 
The thickness of gravel proved to be between 2 and 16 metres. 

At Tharwa an experimental survey to determine the thickness of 
sand and gravel in the Murrumbidgee Valley was done for the Department of the 
Interior, USing several sets of equipment. Land refraction seismic traverses 
indicated 4 to 7 metres of sand over hard bedrock (3000 m/s). Seismio 
profiling over the river using pinger and sparker did not give conclusive 
results, and high water noise and other problems limited the usefulness of 
refraction traversing over water-covered areas. 

Four seismic depth probes and two resistiVity depth probes were 
done near Hall to assist CSIRO's Soils Division to evaluate the use of 
geophysiCS in soil and landscape studies. 
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Engineering Geoppysics Group - Hydrology 

Goulburn Valley, Victoriao ' .As part of a' geophysical 'investigation 
of ' the Goulburn-~urray River valley system a gravity survey consisting. of 
942 stations and covering 3200 square kilometres was made arouildShepparton o 

The ,surveY9 done in co-operation with the Mines Department and the StatQ' 
Riyers ' and Waters Supply Commission of Victoria, was an extension ot. a 
geophysical 'survey done in 1971, and it will be continued in 19730 The area 
of the gravity survey: will be extended westwards, and other geophysioal, 
methods will be used to determine the thickness of alluvium, the. oharacter of 
the bedrock, and th~ presence of sand layers in alluviumo 

Daru groundwater surveYp Papua New Guineao Electrical ' methods wero 
used to investigate whether an aquifer consisting of volcanic tut:f can ~ 
developed furthe~ , as a water supply for 7000 inhabitants of 'Darn Islando 
The water in theaquiCer is highly mineral1se<l and the. low rsaistiv.l:ty· values' 
found on depth probes gave no indications of freshwater 1enseso Augerini 
done during the 'survey' disclosed a bed of low-permeabil~ty clay overlying the 
aquifer, and· this clay'flJa:3' seriously restrict entry of ' rain . vater' to the 
aquffero '. 

Markham Valley groundvater survey. At the request or' the: 'ClUef 
Government Geologist · of PRG an inv~stigation has been commenced .. to' find .tbe 
depth arid the .shape of the buried valley of the Markham, Riy.er and aqui,f:ers in 
the alluviUIlio Four gravity traverses were completed across the. valley:o. .A 
total of 190 grav! ty' sta tiona w~re measured, spaced from . 003 to 1 ~ o6 km· apar.t 0 

The levelling of ' stationswas done by the Department 'of Landso The gravity. 
resul ts show a large, gravity gradient across the valley wi tp BOuguer anomaly 
values ranging from -115 mgal in the south to -160 mgal in the northo ' T1ie 
gradient flanks on an extended -160 mgal 101:( located to the .north' over ·the 
Tertiary Finisterre and Saruwaged Bangeso The large gradient masks.,any local 
variations 'in gravity'that arise from the bedrock profile' in the' val~eyo 
Further analysis of the, results ,1s required. Seismic depth probing' .and 
resistivity surveys are planned for 19730 

CSIRO Land Division? Pertho Some assistance was ,given to' CSIRO 
Land DiviBion p Perth, in the use of geophysics in. ,hydrological . studies of' 
several catchment areas 0 ' From the results it appears ~hat the' most promising 
approach would be to run a number of detailed refraction seismic traverseso . 

Engineering Geophysics Group - 'Shallow Seismic PrOfiling' 

The develbpment and testing of shallow-water profiling equipment 
continued in 1972. An improved time-varied-gain amplifietwas ,tested 
successfully on Lake Burley Griffino The acoustic characteristics· of' a high­
power boomer were measuredo A magnetic tape recording syBtem p a playback. 
system, and improved transducers are being developed in co-operatioD-' wi th, 
the Electronic and Mechanical Sectionso 

In Fe bruary an~ March assistance was given to the Marine· Ge,ology 
section during their sparker survey off the coast of NSW • . Maximum. penetration. 
of about 760 metres .of" sediment was recorded and in shallower water 
(20 fathoms) a resolution of about .1, to 3 m was achieved. 
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Teohnical advice was given to the Department ot Shipping and 
Transport which is carrying out seismic profiling under contract in the 
Gannet Passage, Torres Strait. B. Dolan joined the survey vessel in March­
April to observe and advise on the standard of the work. Sparker and pinger 
systems vere employed by the contractor. Good 'pinger' results vere obtained, 
shoving a good reflector underlying about 1.5 metres of sediment over the 
area. 

A survey of an area offshore at Mordialloc, Viotoria vas conducted 
in co-operation with Melbourne and Metropolitan Board of Works using the 
Boomer, sparker, and pinger. The objeot of the survey vas to determine the 
thickness of sand about 300 m olfshore. Good reflections were recorded at 
an average depth of about e m. A sample record and interpretation are 
shovn in Figure GS1. 

Engineering Geophysics Group - Vibration Measurements' 

A Sprengnether blast and vibration seismograph with provision for 
recording 3 components of ground motion and air blast intensity was used on 
all tests. On some tests spreads of 3-component geophones with oonventional 
refraction seismic amplifiers vere used to obtain additional data. 

Blasting vibrationa, ACT. Measurements were made of the ground 
vibration due to blasting at Latham, Scullin, Weston, and Tuggeranong. ' The 
results are summarized in Figure GS2, which shove peak particle velocity aa 
a function of distanoe and charge size. The objects of the tests were to 
predict safe charge sizes and distances from structures near blasting, and 
to monitor the vibration levels at structures when blasting i8 proceeding. 
For houses, the Standards ASSOCiation of Australia Explosives Code, a safe 
limit of 0.75 in/sec for resultant velocity is specified. 

Concorde tests, Alice Springs. Measurements were made of the ground 
vibration induced by the sonic boom of the Concorde supersonic aircraft. 
Resul ts shoved that the maximum ground vibrations induced were only one' 'hundredth 
of the maximum safe vibration limit. Numerous measurements of airblast-
induced ground vaves at several places were recorded. 

Electricity pylons, §l!n!r- An investigation into the effect of 
blasting near electricity transmission pylons was made in co-operation with 
the Electricity Commission of NSW. Three pylons due for demolition were 
selected, and several charges of up to 18 kg of gelignite and at a distance 
of 6 m were fired. The only observable damage occurred on one pylon located 
on water-saturated sand and clay. Tests may be continued in 1973 in 
different geological settings. 

RAN practice shells, Jervis Bay. Measurements were made 0' 
vibration of structures near a Navy firing range during shelling practice. 
The co-operating authority was the Department of Supply Defence Standards 
Laboratories. The ground vibrations were very small; the major effect 
originates from the sonic boom of the shell rather than from detonation of 
the practice shell_ 

Engineering Geophysics Group - Well Logging 

The group was responsible for technical supervision of a contract 
bore logging survey which commenced in late 1971. Neutron logging was 
introduced on this survey. Seventy-six bores were logged to an average depth 
of 190 m on the margins of the Great Ar,tesian Basin in the Northem Terri tory 
and Queensland. 
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Forty-nine bores vere logged by BMR's logging party, uhlch _ 
concentrated on 'difficult' ,bores omitted ,by contractors in preTious -yearso 
Gamma-ray, temperature and differential temperature, and casmg collar _log.. 
were run. Neutron logging is planned for 19130 

. Gamma logs vere ·run on 43 shallow bores in the Weipa area p :the 
.deepest being 160 mo ' , 

Geophysical Drafting Group 

The Ground Surveys Group is responsible for 'the ' drafti~ :~quirements 
(of five geop~sical groupso Vork oompleted during the y.ear comprised: 

Seismic survel!.0 Ng&lia Basin, 3 plates; .Galilee 'Basin, '~21 ~ plates, 
Officer BaSin9 6 plates; Gosses Bluff, 28 plates, Seismic Play.back ~,EJ:sJpp]:es, 
5 platss& APE! Conference p 17 ,plates, D.!ep _Crustal :Braidll.ood~Mildura, 
10 plates, Seism~c Methods & Digital Processing, 2 plateso 

Engineering ~Survey!o Mallacoota Inlet, 1 ,plates, ~U:rider\1ater 
.Foundations, 4 plates, ' Queensland Coastal, 6 ,plates; .. Seismic :'Vel~ci:;tiesp 
5 pIa tee J Googong -.18m .si te, 1 plate ; Lecture -,Transparenc'ies, -_21 ';·p!l.atea, 
Daru Island Groundwater, 1 .plate; -'Mordialloc .-Beach, 2 "_plates , ;Vari:ous 
Engineering Projects within "the A.C.T., "15 plateso .;' 

Observatories 0 ,Ord lllver -Blasts, 2, -plates;, Munderlng "191L 'Report, 
4 plates, Port Moresby 1971 Report, 4 ' plates; .Plate TectoniCS, ·7 ~plates, i 

PNG Structural Elements,' 2 plates; Manton Seismograph 'Station, 6 'plates, -
PNG ,SeismiCity 19689 34 _pl.ates, Solomon Sea.Earthquake, 7 plates; 
New Britain/New Ireland, 6 plates; .East Caniling Earthquake, -:3 .plateso 

Crustal Studieso New Britain, '39 plates, -Lake ' Galilee, ':.5 ~'plates, 
Pacific, 4 plates; New Brita1n/N~ .Ireland, 10 plates, -~ismarcK/S6Iomon 
Marine, 1 plate, MagnetiC and Gravity Curve Matchingp '52 plates; RabaUl 
Calderap 5 plates; Rabaul Shots ' and Stations, 114 plateso - . 

-Metalliferouso Tennant CreGkp 42 plates, ' 'IP logging 'teatsg 
5 plates, . Afmag Tests, 1 plates; "Hayes Ck-Cove Hill p 6 .plates; Marariboy 
1972p 2 plates, Sl1ngram Model Tests p 24 plates, Captains Fla~, :20 ' plates'; 
Lecture Slides p 9 plateso 

The Petroleum Titles map tor Dacember 1971 and June "1972 were 
prepared for 3-colour printing for the Petroleum Technology Sectiono 

A total of 243 miscellaneous drawings wera made for varioUB :gro~pso 
Final amendments on 949 plates were: made for .inclusion in : the ,Record :,serieso 

The 'plan-printing service controlled by the group'-;had .'·&n -:o.utput 
of 86864 prints for the 'yearo . 

Work of the Airborne Surveys .Group consists of 'pre-survey,.::compila,tion 
of programmedareas p plottingp _.digi tizing of flight~line .plots 9 :compil-i:rlg ;:and 
drawing of pla teB _for Records p and quality control of -contrac'Lsurv:eys 0 :The 
following survey "areas vere processed during the -year: 

. Refional Surveyao Tennant ,Creek 1960 p (completed) I ,~estern 
Australia 19 9, (completed); Eucla Basin S.Ao 1970, (completed); -~Eucla 
Basin SoAo 1972; Western Australia 1970 (contract) (completedh '-Eastern 
Papua 1969 (contract)p (completed); Alligator River 1971/72; ,Aleo,ota .197.28 

... \ " 
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Eromanga Basin; North Eastern Victoria 1972; Western Australia 1972 
(contract); Victoria River Basin 1966/67 (contract); Western Australia 
Purchased Survey Ma terial ; Mary River 1972; Cairns; Mossman and Walsh 1969 
(completed); Jim Jim Creek-Deaf Adder Creek 1971 (completed). ' 

Detailed Surveys. Arltunga Nappe Complex 1972 (completed), 
Western Australia 1970 (BMR) (completed); Tottenbam 1971 (completed); 
Cloncurr,y 1970 (completed). 

Pre-survey Compilation. Canberra 1972; Cootamundra-Wagga 19731 
Carpentaria Basin 1973. 

Miscellaneous. Goulburn 1965; Tasman Geosynclinef Magnetic Map 
of Australia, Airborne Surveys - Progress Map (BMR & Subsidy). ' 

In the Cartographic Group maps were prepared to the printing stage 
or printed for the following areas during 1972: 

Victoria River Aeromagnetic Survey N.T. 1966/61, (Limbunya and 
Birrindudu 1 :250 000 Sheet areas) Llmbunya, NE, SE, SW, and NW Sheets at 
1 : 1'26 000 scale, Birrindudu, NE, SE, SW, and BW Sheets at 1: 126 000 scale 
(total 8 maps). 

Herberton Aeromagnetic Survey Queensland 1967 - ,the Herberton 
1:63 000 Sheet (1 map). 

, Sandstone-Touanmi Aeromagnetic and Radiometric Survey W.A. 1968 -
the Sandstone and Youanmi 1:250 000 Sheets (2 maps). 

Maps for the following surveys are Dear completion and will be 
printed early in 1973: Central Great Artesian Basin Qld, 1968, Southern 
Cape York Peninsula Qld/ 1969. Western Australia 1969 and 1970, Goulbum 
1965 and Eastern Papua 1969-71 (total 32 maps). 

In the Gravi,ty Group preparatory work for 1973/74 helicopter 
~vity survey Victoria/NSW/Tasmania. This involves fifty-one 1:250 000 
Sheet areas and is 75% complete. 

In the 1: 250 000 Bouguer anomaly map series, three sheets from the 
Queensland 1964 survey area were completed, and 38 maps sheets from the South 
Australia 1970 survey area were commenced. One hundred and ten Bouguer anomaly 
maps at 1:500 000 scale were printed. They comprised areas from the 1968 
Marine and 1969 W.A. helicopter surveys. 

About 200 illustrations for Records were drawn, and the compilation 
of the new Gravity Map of Australia at 1: 2~ million was commenced. 

Work for the Continental Margin Marine Survey was carried out, 
updating the 40 mile to one inch and 1:10 million traverse plans, 1:1 million 
tenement boundaries, and 1 :2i million proposed traverse plans. 

Flat-Bed Plotter. A Calcomp 745 flat-bed digital plotting table 
was delivered and installed at the end of October along with a Calcomp Model 
900 controller and Model 937 magnetic ta~unit. The rest of the peripheral 
equipment will arrive later in the year. ' ertain test programs have been 
delivered to allow drawing operations to , :'e executed to demonstrate the 
ability of the machine. When the ma.chine~s fully operative it will greatly 
facilitate work of the drawing office. \~ 
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INTRODUCTION 

Listed in the following pages are reports and maps issued during 
1972, papers published in outside journals, and addresses delivered at 
meetings and conferences. 

BMR PUBLICATIONS 

Bulletin 118 TIPPER, D.B. & 
GERDES, R. 

Laverton-Edjudina airborne magneUc and 
radiometric survey, Western Australia 
1966 

Bulletin 119 HAIGH, J.E. Standard curve. for the magnetic 
anomalies due to spheres 

DENHAM, D. 

WELLS, A.T., MOSS, 
F.J., SABITAY, A. 
(Layton) 

DENHAM, D., SIMPSON, 
D.W. (ANU) GREGSON, 
P.J., SUTTON D~.,J., 

(Adel. Univ) 

FINLAYSON, D.M. 
CULL, J.P. 
WIEBENGA, W.A. 
FURUMOTO, A.S. 
(H. loG. ) 
WEBB, J.P. 
(Q.ld.Univ) 

MILTON, D.J. 
(U.S.G.S.) 
BARLOW, B.C. 
BRE'l'l', R. 
(U.S.G.S.) 
BROWN, A.R. 
MANWARING,E.A. 
MOSS, F.J. 
SEDMIK, E.G.E. 
VAN SON, J. 
YOUNG, G.A. 

PARKINSON, W.D. 
(Tas. Univ, 
prevo BMR) 

EXTERNAL PUBLICATIONS 

Earthquake fooa1 mechanisms 
and oontinenta1 drift. 

The Nga1ia Basin, NT - recent 
geo10gioa1 and geophysical 
information upgrades petroleum 
prospeots. 

Travel times and amplitudes from 
explosions in Northern Australia. 

New Britain/New Ireland orustal 
seismio refraction investigations. 
1961 and 1969. 

Gosses Bluff impaot structure, 
Australia. 

An analysis of the geomagnetic 
diUrnal variation during the 
International Geophysical Year. 

APEA J. 
1912, p81 

APE! J. 
1912, p144 

Geophys. J. 28, 
1972, p225 

Geophys. J. 29, 
p245 

SOience, 175 
1972,p1199 

Gerlands Bei tr. 
Geophys. Leipzig, 
80, 1911; p199 
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WIEBENGA, W.A. Crustal structure ot the New Britain/ 
New Ireland region, In the Western 
Pacific island arcs, marginal seas, 
and geochemistry. 

(Ed. P.J. Coleman) 
Unlv. W.A. Press 
(in press) 

1911/12 

1911/19' 

1911/22 

1971/25 

1911/40 

1911(48 

1911/54 

197'1/72 

1911/73 

1971/74 

1911/15 

1971/16 

1971/17 

1971/78 

1971/79 

1911/80 

BMR RECORDS (an unpublisbed series') 

EVERINGHAM, I.B. 
GREGSON, P.J. 

SHELLEY, ·E.P. 
DOWNIE, D.N. 

GARDENER, J .E.F. 

FINLAYSON, D.M. 

EVERINGHAM, I.~. 
. TILBURY, L. 

SEERS, K.J. 

MANWARING, E.A. 

GARDENER, J.E.P. 

BULLOCK, P.W.B. 

CULL, J.P. 

GREGSON, P.J. 
PAULL, E.P. 

GREGSON, P.J. 
EVERINGHAM, loB .. 

GREGSON, P.J. 

YOUNG, G.A. 

MEATH, J.R. 

' ~INGHAM, I.B • . 

Mandaring Geophysical Observatory, 
annual report '1968 

Mann-Woodrriffe aeromagnetiC survey. 
South Australia 1969 

Rum Jungle area, Hundred of Goyder, 
geophysical survey, NT 1968 

First-order regional magnetl0 survey, 
. northern and western Australia, 1969. 

Information on West Australian 
earthqUakes during 1849-1900 and 
1923-1960 

Three-component Fluxgate Masnetic 
Variometer MFR I . 

Astatic magnetometer designed and built 
by the Bureau of Mineral Resources 

Astrolabe area geophysical survei, 
Papua 1970 

Stapleton area reconnaissance geophysical 
survey, NT 1970 . 

A Fortran program for calculating the 
gravity effect of a vertical cylinder 

Retraction recording of Geotraverse 
explosions, 1969 - operational report 

Mundartng Geophysical Observatory, 
almual report 1969 

Mundarlng Geophysical Observatory, 
annual report 191.0 

Applications of regional airborne 
geophysical data to metals search in 
Western Australia 

Selection of a seismometer Site, 
Macquari.e Island 

":rntensi ty· data, Landor and Calingiri 
earthquakes, WA 
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1971/82 

.1971/83 

1971/84 

1971/85 

1971/86 

1971/87 

1971/89 

1971/91 

1911/92 
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