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SWHARY
Vo Fetallifoxouws sad Airborao Seetiem

*ho losations of the eetivitian of ho Sastiea dwelog 1973 axo
chowva La Piguse MA 1,

*he Hotallifexows Smbocetion ser—cmend o pregron of iuvoneligation
of down-holo geophyoical tochuiquas. Helus were mado aveilable by seporico
at Yoollarm emd wcar Tvout, WSY, qnd radioratric cud vardows oleetzie
nothods vexo waed, Inoluding applicd potential and Lroquoney dorada TP,

Yoo epplicd potomtial momilts freom “vmnt vore pextiscularly interesting mad
choved the eontinvity or digeoationlty of nineralization botwoua dxili=holes,
*he program will be comtimved im 1974 with tests of deva-hole BY equipacat,
developuent of time-donadnm dowm=bole YP oquipnemt, end funther applications
of the applied petential BYBYOD.

A lindted amowat of tremgiont B codel stvdies vas wadertalken o
galn an vnderstonding of the trancient B4 rosponcsd of varions wypleal bodlaen,
Porther medol studies axs planned fex lato 1973 amd 19740

Foxcther tronsient B £i01d teots voxe made &t Hary River snd Bwn
Jeagle, §%, and im the Nowatd Isa/Cloncexry exes, Qld. A% MNexy River e
nethofl wao used as the madm elcotromesnetic exploration oethodl, end soveorel
conductors vexe outlined snd drilling texgets selected, At the other exoas

the woxk wvag simed at comploventing the laboratory medel tests and essisting
vhe metalliforons owEveys im the arcas,

Swrveys at Tommemt Creck and Foaxy River, NT, vore wmdertalkon im
Go-opexation with the IR Mines Branch, A Sravity suwvey vas made im &he
Yeanant Cxock axos %o obtain deteil om o gravity higa whieh Yy be due %o
uplificd Axchacen bascment, The Hexy River axce is im $he magoetically
Uoturbed rotanoxphic sone of the Lover Proterowoic Maosen Porraticn exovmd
the Cullen Granitos om exploration suzvey voing a variety of goophysisal
nothods was nade, and drilling taxgets vexs selostod.

o the Mowatd I@a/@l@m@'@:?fy ares exploratien surveys voxe mado
in foue exvas selected cm the basis of ER's dotallod geclegical 22PPiNgo
No sigaifiecant smoralies vere fomd, In addition wvoxk vas dope %o evalvate
technlomos of mapping vasiations im zesiotivity of Procambrisn weskso buried
wder Hooosoeie oedirontery xocks.

Yoo Damzin Uronium Croup geophyoical steff? provided radier—atwis
eseaying and logging sorvices as roquixod, operated the HManton Soicmic Station
ode proliminacy analyoes of the reswits, mado goophynical scwevoy in the

Hoasy River axos, wad rade o bricf EFavity cuwrvey im the Allgator River axoa.

o tho cexly pawt of tho yeer, the Twin Ottor alveraft completod
tho majox part of the coverage of tho FOVLER, NULLARBOR and COGHPAKA ond
paxt of the NUYES 13250 600 Shcot axeas. Yeguther with the swwvey of tho
BARTOF, COOX aund OOLDEA 13250 000 Sheot axeas im 1970, this woxlk serpletod
the coradimoat to South Awstrelian Dopaxtrant ef Hines Lor aixbozne cusvey
Goverage in the Scuth Busla Baginm.

e next survey scheduled Lom tho Twin Otter was im tho WAGEA YAGGA and

CANEERRA 13250 000 Shoct exeed. e Goverage of the westexn pertion wag
caxried out im combimstion with test Llying of & production-medel £lussato
Degacterstor. e eastern portion 4o oxpested to be covexed by caxly 1974.
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The Cexpentaric Basin cuxvey vas commemeed in Cctobex, the 13250 088 Shootn
of HOLROYD, EBAGOOLL gnd CAPE FELVILLE being oolosted fex GUEVOY €OVeRaG0
in the romoining 1indtod poried of tho £3014 congem,

¥he Aoro Cormamdor aireraft vas flevm %o Mowat Iza im Mayo Tho
rogional aixborme suxvoy of tho CLORCURRY 13250 080 Shoot amé the dotailod
BUEVey of the PROSPECTOR 15900 600 Shect vers felloved by rogiepnl guevey
covexege of tho WESTIORELAND 15250 C00 Sheoet, swevey of ¢the GEORGEROWL

andBED RIVER 15250 000 Shoots was cormacnecd Lxom Cairng bago ia caxly
Octebex,

Soveral ajfrbozne goophysieal suxvey contraects wexe handled dvwing
1973, The eontract Lox acremagaetic sexvey of PERENJORY, FNINGHAN, FOORA,
BENCUBBIN, GLENBURGH,ROBINSON RARGE, PEARK HILL, WABBERU, amé STAWLEY 1:250 000
Sheets, YA, vas comploted and the date processed and released, 4 comtrast Low
aexorngmetie swevey of KELLERSERRIF, CORRIGIN, PERTH, and PINJARRA Sheots,
Y4, vas avexdod %o Goooccarch Ltd, end tho cortract was sompleted in Osteber,
Yenders were called for aerecagastiec swrvey of the Vest Australiem portion
of the Officor Besin, covering sixteca 13250 000 Shoots, Pendexs vero alsgo

called foxr compilation 6f en asropegnetic map of Avwstralis end fox control
£lying (cexoregnetisc txaverses) for this prejesto

Theoughout 1973, the vecourses of the Adxborne Redustions and
Contracta Group have bewn dirvected tovaxds proscessing eirboxne goophysical
date from BMR end comtract ouEveys, cpecification and negotiaticm for
acromegaetic date acquisition amd processing contracts, sad breparation fox
©ho changs from prosessing om the CDG 3600 te the CYBER 76 systen. Data from
229 578 km of suwrveying vere processed and 20 oeroragnetic meps im tho
12250 000 series from Mew South Yales, Vietoris, South Avstralia, end
Vestern Australis vore produced. Substential inereasc im the date fmpul
volums, gteff doficiencies, and the tight CYBER 76 sonversion sechedulo kavo

crcated sigaificent problens spd caused a redwetion im the feedback sexvieon
providod to field persomncl.

VB-BMG’s mev digital system hes increased the primaxzy date acquigition
rate from 1 word per secomd om punched paper tepe to 10 words per gecond om
Degnetic tepe. Based on this Bystem, the required processing through-put in
voEds por generation per copy pexr 1:250 0CO map chect for 11 ©0O covexass is:

regaetie 147 000 vexds
opectrerater 785 ¢80 °©
navigation 51 400 © A

The total £imal ovorage and maintensnee roquired, assuning minimvn gemerations
and coples, amocwmts <o 6 millien voxrds Bex sheet, thus reflecting o 663%

increase over the 942 000 woxds por cheet roquized wder the old acquizition
systen,

Suxvey date prosceced duwring the yeoar ineludsd:

229 578 magnetic (68 643 lm fxon B 160 935 kam from contxaets
and date purchase)
49 033 ka cpoectrcmoter date
68 643 Xu Dopplex navigation data.

The total enviseged arxchivel mtorage requixensnt vdll be approximately
35 Billien words of digitel infoxmatieon,

- aEn
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A total of 15 magnetic data maps scribed at 1:250 000 and 48
Preliminary sheets at 1:100 000 have been completed.

The imorease in data input volume from multi-channel gyatems has
over-extended the processing capabilities under the CDC 3600 system, and as
a consequence tho group has had to negleet the pPresentation requirements of
spectrometer data and has deferred the introduotion of any systematic
interpretative procedures. Staff movements have created labor shortages
within the group during the year.

To overcome the problems and permit easier extension to processing
and presentatica services while taking advantage of the CYBER 76 facilities
and incorporating in-house plotting and digitizing facilities, the requirements
of a more flexible data management system have been reappraised, Recommended
changes in design will be implemented with the change to CYBER 76 in Hovember,

2. Seismic, Gravity and Marine Section

; The mein activity of the Section was again the Continental Margin
Survey that started in December 1970 and finished in January 1973. 1In

fact the survey siarted as a survey of New Guinea waters in September 1970
and continued through without pause into the Continental Margin Survey
around Australia, Bathymetric, seismic, gravity, and magnetic data were
recorded over a total of 100 575 nautical miles of traverse. Traverses
were mainly at right angles to the coast and 20 to 30 miles apart, The
data processing started concurrently with the field work, but in January
1973 the contracior (Compagnie Generale de Geophysique) and BMR staff still
faced a mammoth tagk of data processing and presentation. This task
occupied a large proportion of the manpower of the Section for the rest of
the year, and is still far from finished. The other major activity in the
Marine Group comprised reporting assignments to interpret and rresent the
Preliminary result¢s of the survey., As noted last year, the continuous nature

and magnitude of ¢ho survey was demanding of both professional and teohnical
Bt&ffo

A ciroular letter giving the tentative schedule for release of data
and preliminary reports from the Continental Margin Survey was issued to

companies and institutes in July, Copies can be obtained on request from
BMR.

Staffing for the high level of marine activity was again maintained
at the expense of other seismic and gravity activities. Little field work

was done by these groups and it was very much a reporting year for the
depleted staff,

The geophysical surveys of the Carpentaria Basin and adjacent areas
were reviewed. This was a joint project with the Geological Branch which
has been mapping the geology of the area in recent Years. An objective of
the study was to recommend what further geophysical surveys should be done.

The results of the combined seismic and gravity survey in the
Officer Basin, WA, in 1972 were interpreted and a report was written., This

also was a joint study with the Geological Branch which has been mapping the
area recently, ,
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8txuetuenl rodolo voro dravm £rom roglonnl gEavity and goelericl
data oleag o prepoocd coimmie oOwsvoy 38R0 06exe0s tho narginc ef tho
Aoadows and Ngolia Boaoimo with ho Axvnte Bleck thxovgh the Omailoten Noppo
otrustuxo. Thooe otwdios woxo mdo te feresact vbnt dnfexmntien ndght bo
obtaincd Lron the propesod oUxvey cad 0 plom the beot sUEVOy pProecdvrc.

Deep xoflection sewadings have mev becn mado by BMR dm 45 axces
throvghout Awotralic. Fod. Moss rode o broad annlyods of the whele of thoso
somdings ead presented his reswlts ¢o a opeeial cyoposivn on the subjost at
the S.E.G, Heeting in loxieo City im Ostobor,

A £inad xopowt wao writtcm the wosulin fron the thros soilcmie
suxveys rade by BR in tho Ngelia Posin betwveen 1967 and 1969,

A otrong offort was put imto comploting the intorpretation
ropoxting of the xesults of the rocommaissance gravity swsveys rado fa
Hestorn Auvstzalia between 1969 and 1972,

Drafting of the prelimimexy gravity map of Australia at a seale of
- 125 000 000 was completcd. The map is a scaled-dowvn version of the 1:2 534 400

mep but om the same projection as the 1:5 000 000 geoloegical meps, I%
includss 2ll helicoptor gravity date to date and maxine gravity data ‘o 1968,
together with some data from earlier BHR surveys and gome from external
8UXvoys. The map will be updated as further data becomes available, Thig
wap ao dyeline prints or transparent overlays has been available fox purchase
throvgh the Goverament Printing Sexviee since July,

3o Obscrvatoxics and Regional Seoction

4 minor xeorganization of %he Observatorieé Subsection was apprdvcsd
eaxly inm the year, It involved the Toolangi, Headquariexrs, and Regional
Magnetic Grovps, As a vosult there are noy two Groups at Headquaxters, one

of vhich is xespongible for geomagnetic chaxting, and the Toolangi Group
has beorn diminished by one position,

The main progrars of the Subscetion were wrolatod to goopegnetisn and
selonology, amé vexso caxrried ouvg by means of five geophysisal obsexvateries,
14 scicmogxaph siations, and 20 aceelerographs. Am ionesphexric progrem
continved at Hundering Obgexvatory im co-cperation with the Xonosphoris
Predietion Sexvieo Divisiom (IPSD); ¢hat ot Port Moresby vwes terminated,

A highlight of tho year wvas tho installation of a dgital-reconding,
3-componcnt Nagnetic obsexrvatexy oyoton ot Eeven Pemsat (neax Cembexra).
Althovgh problems vore cnsomatexed jin tho abseluto sontrol of the regulis,
the gysten hesdvero workod foultloogly and vesiation data woxe satisfastory.

oo regiomal megnetic pregEan was oxeoptionally hoavys Louw
Suxveys wore medc occvpying 12 mvwaeroptho im the £i6ld, and gtaffl L£xen other
Sections hed to be vsed.

*oe post irpexrtent ectivity fer tho Rogionad Grevity Crowvp wes the
Joint EBR-Soviet gravity susvey aleny the Australinn Calibration Line in May
and Jume emd the svhbsequent adoptiem of o mov datvn and sealo for Auvgtralien
gravity data. Other £icld activitios dnclivded Izegal fellovy-up suzveys im
Yestoxa [wotxalie ard South Awsizalin, operation end maimtonames of the
horizental pepduluns ( tilt-oeters) at Coemey Observatory meexr Axamidale, FSH,
end a gravity cuxvey in cenjwmetion with tho Eao Papuvs Crustal Suxvey.
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Roscoputation of tho BR gxavity owxvoy dota dm ecmtEal Avotzolio
vas eemplotod and tho rooulto were addod o tho topo £1loo. Tho eeniraed

for roeomputaticn of geavity date vas averdcd %o Layteam Goophyodenl Cemowléamto,
and vexk eser—onecd im Avsuot.

He nev esomputer progrers were vritten and orly & fov small
modifications vere mado ¢o0 oxisting progrems om the CDC 3600 computer, A
draft recoxd on the grevity date computor cystem vwas completed, Al) prograng

in the sysiem vese reveitten fox tho Cyber T6 computer emé thorough testing
vas done,

Construstion of tho vmattended tapo=rocording seicmographs for tho
Reglonal Struectorel Svrvey Geroup ves corploted. Hime of these wexe uged for
a decp exusteld scfraction suxvey in the Bowomn Begim im Queonsgland, im vikieh
the cnergy sourses wexo explosiens in epen-eut coal nines,

Preparations fox the Eagt Papea Crustal Suvxvey continucd, awnd thig
suxvey stawvted im October. Thao objeetives ax0 to study the stxuciure of ths
crugt wadex the Papuan peaingula, im paxticwler im relatiom to the vliramafic
belt and tho bowndary betvecn tho Avstralicn ewnd Solomon Ses plates, ;

Anglyeis, intorpretetion, and reporting contimued om BUEVEYD

previously cempleted, and compuier progrems vexe doveleped to agsist
Interpretation,

4. Coophysical Sexviecss Section

“he section comprises three subseeticnss Elecectzonics, Machanieal,
and Sexviees. The Blectronies and Fashanical Subsections are comcerned
primaxily vith equipacat dovelopment, coustroction, end naintonance and tho
Sexvices Subsecetion covers procurement snd witilization of equipmens,
nessurenents of physicel properties of rocks, enginsering goophysics, eund
geophysiecal dxalting., ’ , ! -

Ho mejox mewv projects woxe wadertakcm inm the Electronic Subssetiom,
22iRly oving to a large caxry-over ef werk om desp orustal ssimmie equigzent
and aixborne susvey maguotoneters. The use of digital vechniques comtinued

to oxpand and a Hevlett—Packexd 2900 computexr intonded primexily for datae
conversion was imstalled.

A pagneto-telluris gystem, ueing three megnotic and two elestric
chonmels emd & corputor=based data acquigition system, was checked-out in

a shoxt recorwalssance guxvey in the Murrey Basin., Date Processing progreng
vere written, and the quality of the date vas Provet .,

Hajor tagks im the Mochamical Subscstion were rebuilding of BMR‘s
30660 n well legger end a feanibility study and maxket suxvey for o
nowing eoring €xill for offshoxe seopling.

Ia tho Sexviccs Subgection the Bagincering Geophysical Gromp caxried
out meny small susveys im support of engimeering geology im the ACY,
conductod hyérolegical sweveys meaer Yaxaka (SY Quecnsland), in Papua New
Guince, cnd on Caristeas Iolend, Othex activities invelved high-reselution

oelmde profiling over water, blast and vibration noasuraments, end well
| .
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The Geophysical Drafting 0ffice produced approximately 1090 platog
ox illustrations in support of geophysical Survey xecoxrds or xeporis, ocnd
310 dravings for slidos. Twelve agromagnetic maps wore printed and released,
and pine await releags. 47 Bouguer amomaly Bap8 woere printed and reloagod,
Approximatoly 84 800 dyelines wore printed for usc in BEMR orx im produciion
of Recoxds, The nevly installed digitel flat-bed plotter produeced 304 mapsm,
276 being contour maps of aeromagnetic or marine date.,

lMeasurements were made of the physical propexties of 320 rock
specimens in the Rock Measuxements Group, :

1, METALLIFEROUS AND AIRBORNE SECTION
METALLIFERQUS SUBSECTION

Yoodlawn, NSW (J.A. Major, I.G, Hons, RoD, Ogilvy)

Betiveen February and April geophysical test surveys were carvied
out over the Woodlawm copper-lead-zinc deposit near Tarago (Fig, MA 2) in
co-operation with Jododex Australia Pty Ltd. Induced polarization, electrical
and gamma radiation measuremenis were made in four drill holes which either
intersected ox approached the deposit, in order to obtain in-situ physical
Property measurements of the mineralization and its host rogcks, A transient
EM survey was carried out over the orebody and the region to the west and
south where resistivity data were available, The work vas primaxily of an
experimental nature aimed at testing equipment and yielding data to
complement other geophysical information.,

9

The drill hole measurements bad limited success, The data acquired
vith conventional electrical and gamma radiation tools yielded good
coxrelation with known geology. In-hole induced polarization measurements

involving frequency-domain equipment with dipole-dipole electrede configurations

wers gemexally umsuccessful owing to the low resistivities associlated with
the massive sulphide mineralization, In-hole self-potential data revealed
& strong negative gradient tovards massive sulphide mineralization, a
phenomenon which might assist the design of drilling programs for similax
taxrgets in this axea, A distinctive anomaly was recorded over the orebody
by the transient EM survey. The westerly dip of this orcbody is reflected
by the transient EM data, and laboratory studies axe in progress to model
responges recoxrded with different equipment parameters. No additional
anomalies indicative of mineralization were recorded in the area surveyed,
but man-made electrical noise severely restricted the application of BMR's
equipment, Fuxther woxk is varranted uging more advanced equipment with
improved signal-to-noise enhancement properties, particularly im an
abnoxmally noisy place west of tho oxebedy.

Tumut, FSY (R.D. Ogilwy)

A geophysical test survey waw carrisd out at Basin Creck neax
Tumt (Fig, MA 2) between Novombex 1972 end March 1973 in co-operation with
A.0.G, Minerals Pty Ltd. Down-hole indueed polarization, electrical, and
gamms, radiation logging techniques woxe first employed to establish in-—situ
Physical properties of rock units and mineralization intersectod by selected
drill holes, It was also hoped that those measurements might indicate mineral-
ization nexrovly missed by such drill holos. Subsequently a threc-dimensional
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applicd potomtial cuxvey wao carxicd out by ebtnining cwefaso and  deva-helo
meagurcmentd. The puxposo of thiso vexrk vao to eutlino voosiblo oxtenoiena
to lmovn minexelization and thoreby assiot fuxther exploratoxy deilling,

Caly limited succoss vas obtained with the érill hole logging
opexations, IP measurcments imn particular fadling to yield relisbic results.
Rosistivity measurements wore successful im indicating conductivo minexalized
#ones. Tho applied potential measvxcments were fovnd %o bo =
offective in ostablishing the continuity or discomtinuity of mimeralizetion
betveor drill holes, Extcasions %o sveh knova nineralization voxe imterpreted
end drill hole tests wero rocommcnded t6 cheek these £inding

1

Trangient EM rodel stvdies (B.R. Spies)

¥hig project commsmeed with the comstrumction of simple nodelling
facilitics, The ebjective of the studies was o gein an wdorstending of
trensient BN xesponme produced by bodlies of different shape, sizo, and
condustivity, thexeby sssisting tho intorpretation of field date. In early
vork, models were studied which simwlated geological conditions encountered
by sotelliferovs suxrvey pearties at Rum Jungle, Mexy River, and Woodlawm in
1972 end caxly 1973, Resulés fren this assistcd the intexpretation of swxvey
date cnd comtributed toverds the design of further fisld trials at Rum Jungle

end Hexy River im 1973, Improved trensnitier leop georstrics alse reswvlied
from these studies.

Trencient Ed tests, WT end Qld (I.G. Home, BoR. Spies, J.W. Williemo)

Further ficld testis of the MPPO-1 iransient B equipment vere carried
out im the Northern Territory and Quecnslend from Juwne o October., Work was

éesigned 3o assist the curvent metalliferovs suxveys end complenent laboratory
model studies.

Rum Juagle axcs, o Yoxk ves sexxied out im the Moumt Minza,
Yoodeoutters L5, Gould end Crater Leke axces.

A% Mouwnt Minza a more detailed survey vas made over the anowmaly
recoxded im 1972 from comducting shale., Various loop sizes were used %o -
obtedn depth comtrol em the anomaly SOURGS.

4% Weodeoutters LS5, covexage was extended south of the axes covered
in 1972, Continvity of the main amomaly xceoxded im 1972 was established.

Date were acguirzed at the Gould and Crater Lake areas o enable
cemparative otudies to be made with 1973 drilling ioformetion end cerlier

Slingram wogults., Initial inspestion of the data obtained confizms tho
Slingwzan results.

Haxy River exoca, N¥T, WYoxk wes deme in ths HMinglo 2, Gubbersk
end Hoxy River West exeas,

At Mingle 2, deteiled work was done over an inmtense anomaly
rocorded in 1972 amd o drill hele site was selocted to test the enoralys
éxilling semenced im October,
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- Purther dotailed wexrlk wno éemo ot tho CGubboroh Goooowa woing 50-0
loopo, A xooiotivo somo agooeintod with quieto-ophnlorito ninomlicntien im
conduetive chale was elcaxly dolimoatod amd ontablichod an aoPnly pattoza
to be sought im neighbouring leenlitios. Suevey eevezago w0 oxtondod e
tho north and south with 60-0 loops, apd an apomaleus Loatuso oindlas to thot
at the Gubberah Gossen weo fownd 2% Gobborah South,

A% Maxy River Yest en axves of %5 kag vag covered by reconvaissanco
and semi-deteiled surveys., The rooswlic sbhoy & nurhexr of swomelies fndicative
of conductive mock, Distinctive cmealios vexe defined Lor follev=vp work,

Clonsurxy/Hount Iss exon, Qld. WYozk ves dope at Mowmd Prosty,
BR Hoo 5, BR o, 5 Extended, Dobbya, Pyimrra, and Arrella (Pig, MA 3),

Ia the Mowmt Frosty and BMR No. 5 Extendsd eaxeas signel levels woere
seall end intexfexencs from pover 1ince was a problem. Foise level was
redused by wsing dusl loops., Small amorslies were obtained which coxrxraelated
vith lmova IP end E emomslics., In the BR No. 5 axea, negative traxnciecnt

B reedings vers obtaincd south of the Grill hole, and pesitive xcadings with -

fast decays %o the noxth. Tho area iz wadorlaim by graphitic shale, end IP
effects are considexed to be the cauvse of the negative xeadings end <the
encmelously fast decays, An IP survoy was redo om & noxth-gouth line near tho
drill holes the reswlis show the pxesceoee of IP enonalico,

Several traverses vere surveyed in the Dobbyn exea over holes
drilled ia 1966, Diffexent loop sizes end single end duvel loops were vsed,
The rosults eonfoxn with model test xosmiis over s8teeply dipping conductors.

. In the Pysnwrrs end Axwella 8xeas, east of Cloncurxy, transient B

profiling wsing 50-@ loops and depth sowmding tests wsing vexyimg loop sizes
vere ecaxried out im Ociober,

Haxy River, HT (J.A. Major, B.B. Hromski)

Coophysicel cuxveys were made in Goverament Miningxﬁesezve Wo. 275
in the Maxy River arca, NT (Fig, M 4), to locate drilling targeto swd for
stratigraphic and structural information,

Dotailod vork was dons im areas of imteresti foumd duxing the 1972
OUEVeYo. [ trensient EM swrvey at Minglo 2 defined accurately a dxilling vexget
locatod im 1972, As & gravity traverse over the anomaly did mot reveal o
positive nogs distridution, the drilling texget is not massive sulphides
but elther caxbonaceous shale or disseninated sulphides, Trensiont EM and
poteutial-drop ratio surveys et end moxdh ef tho Gubberah Gossaen showed that
the gossem io a resistive featuxe cutting aexoss o conductive sequense of
probable carbeopsceous shale end siléstemo. A gxavity suwrvey was nade on
several twavorses at the Cubberah Geosom, but the resulis were inconclusive
because it wvas not possidle to mako accuxntc torzalinm corrsctions in sveh o
rogged area, Trausient B, potentinl<dzop ratlo, gravity, avd magneties
realings wore pade at & gossanous outerop om tho 1970 gseochemical grid souwth
of tho Gubbexsh Gossan. Results indicate that thio ouicrop may be part of a
figsuwe £11l1ling between tvwo diffexent moek $Yposs @ conductive zone moxthoast
of the oumferep and a rosistive fem0 Oouihosto

Roeonnadosanse magnotie ond txonsient BJ suxveys vexre made iam tho
Maxy River West axca. The resulte chovod fowe zomeos a gone of lov magnetie
relief and low comductivity, ddentificd ao the Cullea Cramites o zome of
high segaetic reliel amd lov condvstivity, ldentificd as the retemorphic
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ourcole adjacent to tho graaite; a somo of medornto gnotie xoldef cnd
bigh condustiviity, posmibly ecrbemaccows chalo im o wodexatoly motasorphoncd
zoney ond a zone of moederatc nognotie relief but net an confuetivo no tho
previous zome, possidly a wait ceninining lesy coxbon tham tho pxoviews sono.
Cravity vas road aleng two traverses te obtain infowmiion oa tho gremito
boma&Tyo

Slingren end Texen eloetrozagnetic nethods also werc uged avt
Mexy River West., The resulis ghoved pany conduetoxrs, scne of vhich have o
correlation with transicnt B anomalics, but many appear superficial and
Bay be dve to variations im conductivity im the Quatermaxy cover, In
noxtheast cormex of the grid the elcetronagnetic resulis shoy evidencs of
crosg=cutiing resistive foature vithin the sedimentaxy rocks, Prolininasy
potential-drop ratieo reoulis confixm this,

Self-potontial resvlie from Mary River West shovw four axreas of
interest associated vith comdmetive zones, A radiomstric Fuevey revealsd
onc amomaly that xoquires fuxther investigation.

Follov=up work, mainly gravity, is being done to analyse anomalies.
Driliipg by NT HMines Brameh cormemced im Cctober with ome hole at the Cubbexel
Cossan aud ome at Minglo 2,

Tenwant Creek, T (P.Y.B. Bullock, F.¥. Michail)

From July to September a geophysical gurvey vas made in the Tennant
Cxreck axea with the objectives of folloving-up in dotail a gravity high
wvhich be due %0 uplifted Archaecan bagement, and of studying the
relation of Archacan rocks 40 the lewer Proterozolc sediments of the Varranunge
Exoup,

The area surveyed and preoliminaxy resulis are chovm inm Pigore MA S.
The main grid vas pegsed and levelled by a guxvey paxty from the Dopariment
of Soxvieces and Property, and intermediatc traverses were regged and levelled
by the geophysical party using compass » vehicle speedometer, amnd micxro-
baremsters. Statiom cpasing was 1 kno

In gonexel the gravity resuvlis Lolley the pattern ef the resulis
frop carlicr recomnsigsance suxveys and shoy & broad high of about 20 milligals
vith smaller highs on end exownd it. The interprotation has not yet beom
completed,

A magnetic suxvey vas made comcurrently with the Eravity suxveys
the xesulis conform with previous aeroragnetic resulis.

Clene wt Isa d (M. Sampeth, RoDo Ogilvy, B.R. Spiecs)

‘ From June to Avgust geophysical surveys wers made in fovr areas
(Timbexun, Mownt Frosty, BMR Fo. 5 and BMR No. 5 Extendsd) shown in Pigore MA 3.
These areas vere selected from mapping regulis by the Geological Braneh,
and the objective was to search for sulphide minerslization, From Avgugt to
October surveys were made im two arcas east of Cloncurry (Pymurre cnd Arrolla)
vith the aim of evaluating techniques of mapping variations in resistivity in
Precanbrisn rocks buricd wnder Mesozoie sedimentaxy rocks,
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Timbexwm, Howat Frosty, BR No, 5, end BMR Fo, 5 Extonded arcas oxe
in the Corolls Powmation. A% Timbexw the geophysical resulis iadicate
winor near -swrface sulphido ninexalization, At Lowat Frosty, olectromagactie
remlis chov the prosenco of shear Z0nes and induced polaxizotion roswlis
shev ninox pinexelization asseeiatod vidh these shoer zones.

A% BR Fo. 5 carbonaceouns shale gave wise o proncwacod indvegd
poloxization, rosistivity, and self-potontinl anomalies, At BR Ko, 5
BExtended lines of gosmens ocovr im caleaxocws shale and lipeotone.,
Elcstroragaotie sod imduced polaxization rooulis ghevw veak emcrelies due %o
DEAX-(TR{ace BOUXEes asuociatod with tho Sogsang,

: _ *ue xogwlis £2ca the Pyourxa end Arrols areas indiecate that in
theoe the equatorial dipolc exEey 4o effoetive method for xoutine
vertical gloetrical souwndingo ond the Sehlwberger axxey foxr routine profilinmg.
Tegts vere pade voing veriows ervayo £eox various Gopths <o Precambrian rooks,

Daxvrin Oeondvn Geows (PoY.B. Ballesk, J.d4o Major, E.B. Wrongki)

Routine raintenance and testing of field and laboxatory equipnent
vere caxxicd out. Investigations wexrc mads of quentitative SeEmA=X0y
opectral avnlysis methods for wranivm and thoriv, Semaples fren water bores
at Tepngnt Greck end Aliee Springs vere amalysed with the zal T ahvy
spectronster Lor the Water Resoureos Brooch, A grovmd follov-up uzing a
portable germe-vay spectrometer vas nade of airboxnc spectromster anomalic
in the Run Jmaglo arca. Donsity detexminatioms wexe made on meck Gawplen
fron the Alligator River area and the Cubbexeh Goosem in the Maxy River axon
to asgiot 4im gravity intexrpretation.

- Bodienetrie and electric logs vero mede of drill holes im tho
Aldigator Rivexr axva, eud assistence vas given im logging holeos im the Rwm
Juwgle end Cobowvzy Peminsula BXEaS,

Porsonmel from the Darvin Uraniwa Group paxticipated inm the Yexy

" River axoa netallifeorous survey from June to October, Two gravity itraverses

vere read im the ALLIGATOR RIVER 13250 000 Sheet axea im October to dotexrmime
i roek waite could be rocognized from gravity resulis, The vogition e
these two traverses i showa in Pigoxre MA 4,

The Manton Seismic Station vas kept in opexation. Sore tiro wog
gpent in xopeiving tho Helicordors snd wwoelng sources of interferenco.
Anelysos of seiorograrn vero sent %o Conboxra awd fivst axrvivals vero
selograpbed o FOM,

- ’ Im'Msgv P, Bulleck wag tremofoxxed to Head 0£Lico 2nd J. Majox
eppolated  to Daxyin,

ATRBORNE SUBSECTYON

South Buele Basinm adrborae cagoetie ond mrpdiometwie suxvey, 1972/73, S4 (VB=EIG)
(s8-8, Lambovsa)

- %oe socond part of tho oWevoy, covering the POWLER, FULLARBOR,
COTTPANA, end poxt of tho NUYES 13250 CCO Shoot arcas, was flovm betwecn
Febxuvaxy and Maxeh 1973, Duxdng caxly Hewch tho rametometer failed and tho
£ie1d paxty retuvxned to Cembexma. The cvevey ves ccmpleted Suring Avgust
1973, The gwrvey was £lem dn two scetions:s the land section vag covered by
cast=rest £light-lines opeccd 1.5 kn apaxt at o height of 150 m ahove grovmd
Lovel, axd the offchore section by nmorth-cevth lince spaced 3.0 Mn apawt at
@ height of 150 0 above soa level (Pig. LU 6)o
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o data were colleetod im digital foxia on mesootiec tape wad sond
to Cenbexxra for procescing. Tho negaetic date hove hosn produced im stacked
profile form at a seole of 1:250 000 cnd wltimatoly will be contourcd at thic
soale. The xodiomotric data bave been produced in sitaecked profile for fow
cach chennel, at o scule of 12250 000,

A map of dopth to mamotie bacoment is belng propaxcé foxr the axea,
uging estimetes doxived fron the rav date by sevexal intexpreotative sompuier
programg reecently developed. The megaetic data cleaxly show the gdge of the
Gavlexr Platfoxrm, vhere short-vavelengih intense snomzlies of anplivnds
about 2000 gammas give vay to lemg-vevelengtih anomalies of aaplitude about
300 gowmag, Dapth estimates show tho basenent to be within 50 m of the suelace
in ¥ho FOIER axsa, vhere it forms the Gavler Platform, wheress in most of
the NULLARBOR end COGMPANA axeas depth estimates imdicate o beosment betvesn
500 and 3000 m belev grownd level. A laxge negetive anomaly recorded im
the north of the COGHMPANA axos imdisates & remenently magnetized ‘dykeo-like?
souxrce, striking north, at & depth of 8000 m, The date shov a sesond ragnetic
basement horizon im thiz ares, ol en estimated depth of 3000 n, end also
several intenso negative anomslies delimeating rememently magnetizcd somrses
a%t or mear the svrface. Data xrocorded im the south and wost of ths COCHPANA
arce indicate a challeower basemont depth of about 200 m.

o wadioretric date, resonded at i1-gecond latexvels, vera of
unifoxmly lev cowat rato im all chammels, To amplify the more xegiomal
Yronds, end mootk the data, a 20-cosond time constant bas beewr goplied, and
tho date have been noxmalized to a heigkt of 150 m ebovo grownd, The dala
show the cesgtexn boumdary of ¢tho Nullaxbor Plain by o rise in soumt rate in
all ebamaclo (a 100% increaso im the geoclegical beackground cowat rate
rocorded over the Gavlier Platforn fox the Total ond Petessium Channsls, and
& sizultanooug incxease but of only 50% for the Uranivm and Thorirta Choonsis),
but this dolincation becemss moro cbocvre im the north of the LULLARBIR cnd
POVLER areas, A wranium anonaly, of emplitude 3 times geolegiscal backgrouwd
comrt xate, was recorded over Lake Tallacootrs im the north of the POVLER
axes, elthough no anomslies vexe recorded over the salt lakos im the centro
of the axea. :

A rceonpeissance £light to investigate further some of the moxe
pigrificent xadionotric enomalies reeorded during the 1970 Bucla Bagin Survey
ves Dade in August 1973. Ureniuvm amomalies, with cowmat ratas of betwecn
10 and 20 times the geolegieal background count rate, were reeordsd ovow
several of the salt lekes im the BARTON Sheet avea. These fete axc ewzzently
belng prosessed.

Yagge Yegga-Canberrs Airborne magnetic and radiometric survey, HSW (P, Wilkes)

This survey over the WAGGA YAGGA and CANBERRA 1:250 000 Sheet sresas
was planned to assist geologicel mapping and the search for minerals, The
survey arca, which is shown in Figuxc MA 7, was divided into %two blocks along
longitude 148°E, The western block wes to be flown at 150 m above ground
level with magnetometer and gamme-ray spectrometer. The eastern block was
to be flown at 600 m above ssa level with magnetometer only,

The suxvey wes flown in conjunction with the flight <esting of the
MFS-T7 magnetometer. Consequently Progress was slow, and the survey was
interrupted in October so that the Caxpentaria Basin survey could commence.
At this stage the vwestern block had becn completed and portion of the eastern
block had been flown, It is expected that the flying of the sastern block
will be completed sarly im 1974,
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Caxpentaria Basin aixboxmo otie and radiometiriec surve d (D, Dovmio,
% Bop oFall, B, Hyat‘tﬁimg*:xz: T, 84

The airborac suxvoy of Capo Yoxk Ponimsula and adjasont arons vao
planncd to commence im Moy and contimve for the rest of the year, uwoing
Twin Otter aircraft VE-BMG., The ouxvey axea chovm in Piguxe MA 8 oxtcndo

over paxt of the Corpentaria, Louxe, and Hodgkingon RBasing and baooment xoska
of the Peninsula ridgo.

Difficulties vere expexicnced with the production-model fluvgate
magoetometer, and it was not until early Oetober that this equipaent vag
considexed ready for operations remote from Cenborra. Uith the prespeet of
o short peried of weathexr suitable for airborne opexations in Cape York,
surveying of the BOLROYD, EBAGOOLA, cnd CAPE FELVILLE 1:250 000 Sheot axcac
vas corneneed. The swrvey will be continmed throvgh 1974,

Cloneuxxy airborne nagaetic gnd radiomotrie survey Q14 (VE-ER) (D, Tuckesw,
Bo Wy&ttg Ro TWI@E :

' - This survey coverimg the CLONCURRY 13250 000 Sheet ares vas made
in Moy emd Jume 1973 (Fig. MA 9). The survey was flown om east-vest lines 1500 m
apaxt at o wonimel grownd clearamce of 150 . Analogue magnetic data wero
recoxdod by a 1080 geoma £.8.d, pem and a 10 000 gereg, f.8.4, pen, Four
chomoelg of radiometric date were recoxded (Potal, Potessiun, Uraniun,
Thoxiwa),

. In nost of Clemcurry, over both Precambrien outcxop end the arcas
of Cainozoic cever im the east, the magnetic profiles shov a pattern of
essentially north-tronding anomalies of amplitude 1000 to 5000 gameas duc %o
exposed or mearly exposcd sources., Trends of anomelics ovexr the Precambrisn
genexally corxespond ¢o the geological bounderies ox Bapped fawlis, The
enonelies of highest anplitude appear to lie over the Corells Forratiecm,
cither close to contacts with gramites or over faulis. Though the identity
of the magnetic bescment is mot kmown im the ares of Cainozoic in the northeast
cne-thixd of CLONCURRY, the magnetiec patiern is similer o that over tho
exposed Coxella Formation, Cranites are peinly magaetieally quiet, buf
linmcax enomslies eut asross some of them. :

In the faxr east of the sheet, the megnotic profiles axe essentially
flat. This mey indieate the prescnes of & bagement of nom-magnetic rocks,
for oxpmple gramito, or & great thickmess of non-mpagnetic sediments, Thore
is a coxxzespondense between Bouguor gravity anomaly lows and areas of
flat megnetic responsc. Similaxly there iz o correspondence between Bouwguer
exnoraly bighs end axces of extwemely high magnetic response.

The lack of a fumetionad zedio altimeter om the survey has presented
problens in the intexpretation of the radiometris @ata. On the whole therc
is & clese corxolation of rediometric highs vith topography. GCromd traverse

vexe rua at five places of inteoxust €0 help esteblish cuitable interprotation
criteriao _

In goneral, the dopth o the shallevest Bagnetic bodies imneresses
tovaxds the east of the Sheet exea L£xon mear suxfacc in the west to 1000-2000 n
im. tho east. Hovever, nmoar the southeast corner, broad anomelics arxe
attributed to an wlmowm body at o depth of sbout 6000 m, A zome of lineer
enonalies attributed to dolerite dykes at depths of 1000-2000 m xrwno close %o
this body and may provide e betiter estimate of depth to basecment.
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Thexe iz & coxrelotion batusen pagactic txond dixceiions owd
Bouguer amoraly trends.

Radic.stric anoielies (not shown onm Dap) were recorded over tho
Yesimoreland Conglonerate, Potexs Creck Volcenies, and spell ovtlincr of
Hemozoic sediments im the Precembriaa outcxop axca., Ths Moot premincot
anomalies lie over lmown wreniwm PROGEReIL.

Prospector airboxne mesmetic swd redioratric sucvey, 914 (VE-BR) (D. Tucker,
Ro Yeylor) :

This dstailod svxvey covering the PROSPECTOR 1:100 000 Sheoct axes
s flowm in July end Avgust 1975 (Fig, M4 9)o Tho suxvey ves flovm on cast-west
lines 500 n epert at o nominal ground clearemee of 80 m, Magmetis awvd four
channcls of radiometric date wexo roeorded in anslogus form,

the magnetic anomalios im this area are up to 3000 gammes im
explitude, and are attributod ¢o neer-gurface souress. The snomalies of
- highest emplituds vere recorded over the Corella and Argylla Poxmations,
Hozt trend directioms of bhoth the negnetic and radiometris anomalies closely
parallel the mepped geolegical trends, fex example, formation boundaxies ané
faults. The most prominont radiometric anomalies were recorded over %ho
Corelle amd Argylla Pormotions and elso over the Myelly Creck Beds,

HYestmoreland airborne snd radiometric sexvey, Qld (VE=EMR) (D, Tucker, R, Tezler)

Tais gexvey covering the WESTMORELAND 1:250 000 Shoet ares was
flowm in Avgust and Sopterber 1973, The survey wvas flovm om north-south linss 1500 m
apext in ¢he westorn one=thixd of tho Sheet and 3000 o epart im the e88texn
twe-thirds, Fho noninal growad cleavence was 150 m. Magnetls and foux
chamacls of radicmetric date wore recorded im amalogue form.

Lbout ame—quarter of tho axce congiots of Precambrizn outerop and
the rest Cadnozoic cover (Pig. MO 10)o It appears that nagnetic anomaliss
arige £ron sowrses at two levels ot least, the geologically neppcd Precanbrisn
godinen texy formations, and possible dolerite dykes beneath them,

Over aveas of outecrop the amplitnde of wagnetic anowalies avising
from sources near the surface ig usually less than 500 gammas, Pexcations
vith assoeciated zaomelies of about this emplitude are the Peters Creck
Volesnics and the Cliffdale Volcenics, The Peters Creck Volecapics sonth of
Sexutten Croek cam be seperated inte a strongly magnetie morthern conponcnt
and & weokly ragnetic southera compopent, Xt appears thet a linear mong of
the strongly mesnetic component extends castwards touards Escott, at o depth
of wp %o 1600 By, foxr ot least 30 £rom recognized outexrop,

Horthern Exomange Bosim project (H.D. Hzu)

Yads projost invelves a detailed study of the eeromegaetic datas ia
the nexthexn Brooonge Basin axd Galilec Bagin im Central Ouecnsland,

, Xa the quantitative interpretation of the asromagnetic data, deptho
to magnetic basement waits vere determined at & numbexr of rlaces, snd
subgequently divided imte tvo grovps < upper magnetic basement depths end
the lover megnetic baccment dopths = vith the use of exploration well and
boxehole information. Contours of re upper Bagaevic bascment vere thon

comgtructed, and they broadly roprecent the varistions im depth of tho
cxrystalline basenment.
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The nagaetic basement bhes boon divided into pagnetiec provineces of
five basic types according to their magRetic exprossion and intensity.
This may prove useful in uwnderstanding the pature of the concealed basement.

Toaers appears to be a broad coxrelation betveen one particulax
type of megnetic provimeco and the Calilee Bagin, This probably implies that
the magnetic basement wdorneath the Celileo Bagin lithologically end
structurelly differs from that exowad 1%,

Cobours Peningula, Alligntor River, cud Mownt Evelyn (northern half) airboxmc
Degnetic end redionetric susvey 1971-72

Intecpretation and date preseataticn (XK. Hoxsfall, P, Wilkos)

Hoxk on data prosentation exmd intexpretation has eontinwsd during
1973, REaxly im 1973, prolininesry z2goetic contour maps and total-coums
radionziriec profiles were released. Yhey are at & scals of 1:100 GO0 emd
axe accompanied by flight path mps at o seale of 75250 000, Producticen of
falx-dxarm ragaetic contouxr n2ps e% a seale of 1:250 000 is in progross. .

The main part of the megnetic iﬁtezpr@tation hag eonsentrated on
dividing the ereca into zones of Aifferent nagnotic character and interpreting
these in texms of the extent of differcmt rock types,

the magaetic results show that the excas of Napambu Complex axc
nagnetically 'flat’! (or weakly disturbed). It is thus Qiffieult to ey
their extent dirxeetly Lxom the nagnetic data, But Koolpinm Porration woeks
in the trensition zons of tho Complex contain magnetite and preduee a
megaetic rosponse over sectioms of the outex pext of ¢the Complex, %he
definition of the limits of the Namerbu Cemplex is important beecause of tho
osecurrence of major uraniws deposits (o8- Jebiluka and Rengex) end
prozpests close to the maxgim of tho Complex., It seens impossible %o defime
tho marging of the Nimbuvah Coiplex £rom ths magaotic datas

Dolexrites appear to be very much moxre videspread than svggesticd by
original mepping., Magnetic anomalies oceur over both the Zgsm dolexite amd
the Oenpelli dolerite. The lineax megoetic features, vhich mainly ¢tend
SU-FE end V-E, in the south-castexn part of tho suxrvey area axe attributed
%o megnetic infilling matorial aleng major fractures within the Kombolgic
Poxmation, Those ney be near-verticsl dykes of dolerite, Depth ealewlations
indicate that they should extend closze to the surfaece or possibly be exposed.
Brief xoeccmnnicsance voxk (vy heliceptcr) has not Lowmd gny iadicetion that
these features cone %o the suxface.

- The megnetic data and theoiwx intexpretation have aided considerably
the cuxrent geological papping cnd havo helpod to dofime suitabdble sites for
xrilling done duriang 1973,

Frop g gtudy of the totel-sowmt profilen, original recomdo, emd tho

Boot reeent mapo prodvecd by the ER geologilcal paxiy, radionetric interpretation

2aps have bocn produveed at a sealo of 18250 C00, Tho interpretation has
divided the radiorotric saomalies inle.Lous groups defined by thoir prodomimont
gource coaponcat i.e. potassiuvm, wrondws, thorium, or mixed souree.

About 40 encmalies exc includod in the wraniwm group, These includs
8ll the nejoxr uxaniun deposits excopt Jobiluka (met detected im the BR
swvey), a autber of adjaecnt prospecto, emé o menbor of other arcas with
anemalously high uranivn—te-thoriw vatio. '



FIGURE MAII
133°30" ALCOOTA  135°00°
23°%0 o~ 7 rl 23°00'
o] ) ) P 1 P4
E ALICE ——-=1/ |I |} 3
7 AREA L= x
2 SPRINGS | arear=] 1| |8
i Lem gl b e
e - | | 18
T l lJ j

l AREA 4
AREA3
”’_,—'// ___________ ’—"\\
~
\\\\
N
J
\

0
24°00" 24°00"
133°30° RODINGA 123°00'
LOCATION DIAGRAM
—_———— —— Detailed survey boundary
AIBORNE SURVEY,ARLTUNGA NAPPE COMPLEX, NT 1972

LOCALITY MAP
20 0 20 40 80 KILOMETRES
o 0 0 20 30 MILES
F53/BI-120A

7o occompany Record No. 1973/195

N BN B
- AE Al IR O B e




FIGURE MAI2

BARROW CREEK .
133°30' 135200
22°00' 22900’
\\\\’- -
T ®'Woolla D;-w;-s“\
\
B %
\
\
N
\\ ;
h ""‘-’oadgreen"
> // River |
@ <
o [
4 =
a ~
g =
< T
‘ s
A ) -~
~
P
Ve
W/
//
« MT EWART 4 B
/
.
.
s
>
//
N A =
23°0’ i s i 23%0'
133°30° ALICE SPRINGS 135°00
GENERALIZED  INTERPRETATION LOCATION DIAGRAM
Strong magnetic anomalies correlated
A with gronulites, amphibolites, schist,
basic rocks, high grade metamorphic
- rocks and granites
Low to weak magnetic anomalies
B correlated with sedimentary rocks,
gneisses and some granites
AIRBORNE SURVEY, ALCOOTA, NT.i972
LOCALITY MAP
20 o 20 40 60  KILOMETRES
10 o 10 20 30 MILES
To accompany Record No 1973/195 G463-32A




e W W

=95<

During part of Avgust sooe follov-up work vas dome with the
geologists {0 -examine some of tho high uvreniva-to-thorium ratio smelien
on top of tho Arnhem Lomd Platecn, found by the airboxno cuxvey im 1972, A1}
but one of these cmorglics were traccd to radioactive latorites oithox at
the base of Nungbelgerri Voleanics or ot the baso of the novly diseevexod
Cilruth Voloanic Menmbexr, whieh oseuvrs about half-wvoy op the top costicn of
the Kombolgic Formation.

Heesuremsnts were made with a ground-gpecirometer om thesc anomalous
areas and also on various other sitos including the Jim Jim Granito,

In the COBOURG PENINSULA Shect axes & stxiking corrsspondence was found
betveon areas of bauxitic latexitc and thorivn anomalies., These ocewr on
Croker Izland and on the northera paxt of the rainlend,

Axltvnge Fappe Complex detailed sirborme geophyeical survey, FT 1972 (R.J. Tayloxr)

Fhe areas flowvn axe shovm in Piguwe MA 11

Procesoing and imterpretetion of the gSeophysical date were comtinued
up 0 May omd & draft Record was produced,

Various features delineated frem the pegnetic contour papg couwld
be corxslated with lmovm geological structures, and & bowndaxy between
gramvlito end greenschint facics rocks vas lntexpreted,

Hovever, resolution of soms smaller woits was not possible because
of the high magnetic disturbance im the exrca.

ALCCOTA 13250 00O Sheet nagoetic end radiometric survey, NT 1972 (B.Y, Yyatt)

Processing end interpretaticn of the date from this survey

continuad inte 1973 and a preliminery reoport on the resulis was completad
by Apwild.

Hegnetically disturbed areas (Fig, MA 12) correlate with rocks of
high metaroxphic grade, and many of the magnetic lineamenty arc duve %o
Uil=trending favlts, Dzpth estimates indicate a maximuvm sedimentery thickness
of about 2700 n im the Duleie Syncline and uwp %o 300 @ of Textiexy sediments
in the remaimder of the Sheet arsa. Bagoment relief is fairxly high im the
Rorthora part. Thorivam snomslics generally coxrelate with outexops of
laterite, gremite, and orthognoiss, Poltessivm emomalies eorrelate with
pone grenite and oxthogneiss. .

RED RIVER and CEORC 13250 000 Shects airboxne nagxotic and radiowetrie
SME’V@EZ @d ﬁﬁ (®.J. Yeylox, E. Olsen)

The gurvey paxty essembled im Cairms on 8 October amd rovting -
survey {lying cormemced om 15 October,

the survey 45 beinmg flown in support of cuxrenmt rapping in these
axeas by the Geologiecgl Braneh.

Alzboxme xemote sensing projeet, HA (B.P, Shelley)

his project was continved im co-operation with C.J. Simpson
ef the Photogeolegy Group.
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The Rocoxd om tha xosulis of the 1970 owevey wvas completod end
issucd carly im the yeax. From 26 Soptanber te 10 Ostobox o wioit wvag 2ads
to the test exess (Fig. MA 13) im eompnmy vith a geologiat fxron tho YA Goologlerd
Swrvey. The major rock types in oneb oxon vexa ingpooted cnd gouplod ced
goao ground magneile snd rodlerntrie tEaversos woxe modo.

gGggggﬁ,Cre@E aixborne suxveys ravigy}(EoPo Sholley)

Interprotations vere cormenecd om the renulis of the 1971 airboxrno
suxveys im TENNANT CREEX (dotailed rediometrie) end BONNEY WELL (regionsl
mognetic and radiouetwic). The roconteowred wagnetlc date from the 1960
reglonal survey vere proparsd Lox prelinivoxy release. Thlo project will
be continmwad in 1974,

YE-BMR (Aexo Commsnder) testing and txeining program (E.P. Shellay)

95 hours were flown in the Canbexrra region during the year to
test geophysical equipment and train personmel in equipment operation and
photo-navigation,

An lnvestigetion of the sources of megnetometer 'noise’ ghowed 4ho
Signal cable, which also supports ths drag lead of the towed bixd’, o bo
a mpjor veaknosd in the sysiem. Discogsions have been held with TAA and
Executive Adx Sexvices om vaxiovs aliexnative sysicns iInclunding & nyloa
gtrainer on the cable and a teil boen imatallation. A neov toroidal detector
hes been constructed for both ‘biwd? and boom iustallation,

Contracts have been let for a digitel acquisition system ané new
radio aliimoters. IY is hopsd to heve these ingtelled 2ad testod during the
1973 Chrigimes lay-up.

~ During the 1972 lay-up, autepilot, IME, and glids-slope recciver
systems wexy imstelled im the aircraft, The aireraft is mov fully
imptremented and cem be operaied inm most types of woather.

VE=BMG gTwin Ottex) test £lyinz (R Wellm, P, Wilkes, S. Lambouran, D, Downic)

Because of & failure of the prototype MPS-T magnstometer, tho
aircraft returned frem Ceduna im Naveh with the South BEuela Basin BNTTEY
not quite completod. %he laboratoxy Group decided to replace the prototype with
& production modol vhiek was currently aveiting flight testing, EREaxly {ligh%
tests revealed tho need Lor design changes im this model which esused & deley
of mpoume weeks beforc an acceptable modified dosisn ves achisved, A reguEption
of £light testing revesled some wcetiofactery foatuxes im the nethed of
cizeuit boaxd comsizrusiicn adopicd Lor ¢he production modcl. These resulicd
in o diseppointingly lov service zeliabllity,

In Avgust the remsining coversge of tho South Eucle Basin ves
svcecessfully completed and the way was clear to considex commeneing the
Carpenteria Basin svuxvey which bad boee progsamied to start some montho
earliex, . It vas mot watil October that 4wo production—modsl nagnetonsters
vexo avallablo end considered sufficiently reliablc %o attempt a BUEVOY
remote fron laboxatory support. Data vere swucscosfully collected im the
Cexpenteria Basin, but tho ineidomec of megnetomster feilures on that sOEVeY
indicates the neod for o reviev of tho somotrustion nethods uscd.
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All other equipment systems in VH-BMG performed satisfactorily.
During flight testing in Canberra some data were recorded for the Canberra-
Wagga survey, but on the whole the results for the year were disappointing

and it was regrettable that the high survey potential of the Twin Otter was
not realized.

Data acquisition system in Aircraft VH-BEMG (D. Downie)

The digital data acquisition system installed in VH=-BMG continued
to perform with high reliability throughout the year, Thie system, which
Tecords eight channels of geophysical and navigational information on magnetic
tape at a variety of time intervals, is based on a Hewlett-Packard 2114B
digital computer., The data are coded on the magnetic tape in a form suitable
for processing by the Airborne Reductiona and Contractas Croup, A

Some software changes were made during the year to enable the
system to bypass intermittent hardware failures, and a new version of the
program was developed in anticipation of the change to the CYEER 76 computer
for basic data processing.

A Record describing the system was prepared.

Review of Doppler navigation system in Aircraft VH-EMG (D.N; Downie)

Owing to the labour involvement in testing the production model
MFS-8 magnetometer this review was postponed until 1974. Experience in
operating the system during the year indicates that while the system performs
well as a survey navigational aid there are minor errors in the recorded
Doppler co-ordinates which will need further investigation to achieve
optimum accuracy of flight path recovery. The errors appear to be associated
with the behaviour of the gyrosyn compass system after the heading change at
the start of a flight-line.

Contract aeromagnetic survey, WA 1972;_Data processing (B. Wyatt)

The contract survey by Aero Service Ltd covered the GLENBURGH (part),
ROBINSON RANGE, PEAK HILL, NABEERU, STANLEY, PERERJORI, MOORA (part) and
BENCUBBIN 1:250 000 Sheet areas. During 1973 the data were processed and
magnetic contour maps at a acale of 1:100 000 were released. An interpretation
of the results in the GLENBURGH, ROBINSON RANGE, PEAK HILL, NABBERU, and
STANLEY areas is in progress.

Aeromagnetic Map of Australia project (H.D. Hsu)

The objective of this project is to produce by digital techniques a
magnetiec map of Australia at 1:2 500 000 scale from all the available and
suitable aeromagnetic data of various surveys. The map will show true
residual magnetic intensity contours without discontinuity at the bowndaries
of adjoining surveys.

Tenders for the compilation were called in July, and a recommendation
for the award of the contract was made in October. Some fill-in survey flying
will be undertaken by aircraft VH~-BMR in 1974 to improve the presentation.

A contract for control flying to enable the integration of data in various
regions was also awarded, '

The project is due for completion by mid-1976.
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Gamma-ray spectrometry project (P, Wilkes)

The objective of this Project is to study and improve existing
methods of collecting, processing, and interpreting airborne gamma-ray data,

Preparatory work commenced using the data recorded in the Alligator
River region., Stabilization of the spectrometer by means of Cobalt 57 and

ATIRBORNE REDUCTIONS AND CONTRACTS GROUP

Survez data processing

Northeast Vietoria, 1972

(a) Northeast block: TALLANGATTA, WANGARATTA (%)
Magnetic data for the 14 220 line km coverage in the block vere
positioned using full control point photographic recovery and
‘levelled to remove systematic drift patterns using film-matched
crossovers on double tie pairs at 0030' longitude intervala,
Data quality had been degraded by cumulative trace shifts in the
acquisition system., The regionally estimated Intermational

Geomagnetic Reference Field (IGRF) was removed, and satisfactory
contour maps were seribed at 1:250 000,

(b) Forthwest block: BENDIGO, WANGARATTA (%)

Magnetometer, four-channel spectrometer, altimeter, and Doppler
data were processed for the 17 775 line km in the block, Both full
pPhotographic and Doppler flight-path recoveries were used to verify
the Doppler navigation system. Magnetic data were levelledwing
double tie pairs at 0°30' longitude separation using crossovers
derived from film matching and transformed Doppler data, the latter
producing a more consistent solution. The estimated IGRF was
removed from the magnetic data prior to containing at 1:250 000,

Eucla Basin, SA 1972-73

(a) Onehore block: COOMPANA (%), NULLARBOR (%), FOWLER, KUYTS (part)
4 total of 24 148 line km of magnetic, spectrometer, altimeter, and
Doppler data were processed with flight-path recovery via Doppler
navigation using 10 fixes per line. Levelling of the magnetic dats
vill employ 10 double tie pairs at 0°30' longitude intervals and
¢rogsovers recovered from Doppler navigation data, Seribed
1:250 000 maps of magnetic data with IGRP removed will be produced,

(b) Offshore block: COMPANA (%), NULLARBOR (%)
The magnetic data for 5390 line km at 3~km spacing will be
positioned using Doppler navigation with 4-6 omshore fixes to
control the initial recovery; this will yield estimates of the
surface drift components to be incorporated in the final navigation
recovery. The offshore block will be levelled to the onshore block
using common onshore lines in the north and east as ties,
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Wagga Wagga-Canberra, 1973

(a) Wagga Wagga blook: WAGGA WAGGA (8)
A total of 7110 km of magnetic, speotrometer, altimeter, and Doppler
data has been processed for the block. Doppler-derived orossovers
along 3 double tie paira will be used to level the magnetic data.
Levelling will be performed using both raw data and data diurnally
corrected by means of records from Kowen Forest Observatory.
Contouring will be at 1:250 000,

(b) Canberra block: WAGGA WAGGA (%) CANBERRA

Only a small percentage of data from the total block coverage of
14 220 km has been received,

Contracta
Western Australia, 1972 (Aeroservice Contract)

(a) Southern block: PERENJORI, NINGHAN, MOORA (%), BENCUBBIN
Magnetic data for 41 659 km with IGRF removed and levelled to BMR

1969 survey results were contoured as 22 preliminary 1:100 000 maps
and scribed at 1:250 000,

(b) Northern block:s GLENBURGH (2), ROBINSON RANGE, PEAK HILL, NABBEFRU,
STANLEY :

Magnetic data for 40 186 km with IGRF removed and levelled to BMR
1969 survey results were contoured as 26 preliminary 1:100 000
maps and scribed at 1:250 000,

Western Australia, 1972-73 (Geosearch Contract)

PERTH, EELLERBERRIN, PINJARRA, CORRIGIN

37 070 km of magnetic data were received and accepted from the
contractor. The IGRF has been removed and the data levelled to
the WA 1972 (Aeroservice Contract) Southern Block for contouring

at 1:100 000 for preliminary release and at 1:250 000 for final
publication,

Ausminex data purchase

RASON, MINIGWAL, CUNDEELEE, PLUMRIIGE

A total of 42 020 km of magnetic data have been purchased., The data
required considerable adjustment and correction to achieve an
acceptable quality, Flight-path recovery has been completed for

RASON, and levelling runs are in progress prior to contouring at
1:100 000 and 1:250 000,

Officer Basin, Western Australia

Tenders have been received for the acquisition of 132 436 km of
aeromagnetic data as detailed in Figure MA 14. The contract will
be awarded in the near future, and flying operations will commence
early in 1974 for completion by the end of 1974. It is hoped to
incorporate the data in the Aeromagnetic Map of Australia,

A study of the geology and previous geophysics of the area and the
surrounding region has been made and a draft Record has been
prepared by D. Tucker,
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Aeromagnetic Map of Australia

Tenders were called and contracts awarded for two parts of this
project, viz. digitization and compilation of aeromagnetic data
and control flying.

System development

The large increase in volume and types of data input, the proposed
introduction of a digital acquisition system on VH-BMR, and conversion to
the CYBER 76 computer have fully extended the capabilities of the present
data processing system in the group,

Specifications for a more flexible and more efficient data
2onegement aystem have been compiled with the aim of inereasing the rate of
data processing by exploiting the advantages of the CYBER 76, thus reducing
labour requirements and costs while increasing the reliability and quality
of data storage and allowing greater access to information within the data
base, .

Bagic to the system has been the development of an upgraded
multi-channel data storage format for use on sequential and/or random
access files,

Routine survey data processing using the new system will be phased-
in with conversion to operation om the CYBER 76 which commenced in November,
The new processing system has been designed to permit easier incorporation of
interpretative, analytical, and presentation processes,

Software production

Most programming in the Airborne Reductions Group was associated
with maintenance and updating of CDC 3600 software to cope with the volume
of data being proceesed and with conversion and redesign for CYEER 76
operation,

Programs and supporting routines were developed to perform the
following tasks:

(a) Doppler navigation recovery: to tranaform raw Doppler data to
geographical co-ordinates using fixes. Two versions have been
established: (13 general least-squares co-ordinate transformation

~ (3600), and (ii) incremental recovery and least~-squares adjustment
. on the spheroid (3600, 76).

(b) Thorough checking and reporting of statistios for data tapes
prior to contouring.

(c) Crossover extraction from navigation data documents.
(d) Plotting of navigation data (3600 only).
(e) Control point editing with optimized correction functions.

(£) Basic input, output, and editing routines for CYBER 76 system,
(g) Data manipulation and general-purpose editing programs (76).

(h) General multi-level data reporting programs for line printer listing
reporte and for multi-channel, multi-plot line printer plotting,
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(1) Conversion of magnetic, spectrometer, and navigation tapes from
CDC 3600 to CYBER 76 format.

(J) VE-BMG field tape conversion to CYBER 76.

(k) Contour program - the airborme version of the BMR package is
- continually being modified and adjusted to improve data sampling
and contour presentation,

(1) Stacked profiles - the change to Doppler mavigation has required
redesign for conversion to the CYBER 76/EMR flatbed plotter
configuration, and full specifications are being carefully compiled
prior to conversion, '

(m) Map data digitizing conversion will incorporate additional features
to permit more rapid recovery of fixes for Doppler navigation
recovery.

The program for systematic software documentation commenced in 1972
has been suspended because of staff shortages and rrojects of higher
priority. However, basic description and instruction for use of all
CYBER 76 software is being compiled at the time of development,

2. SEISMIC, GRAVITY AND MARINE SECTION
SEISMIC SURVEYS

Officer Basin seismic survey, WA, 1972 (P.L. Harrisom, S.P. Mathur)

The data collected during the survey in 1972 have been processed
and interpreted. An interpretative model of the sediments in the Basin in
the form of a cross-section along the seismic traverses (Fig., SGM 1) between
the Yilgarn and Musgrave Blocks is shown in Pigure SGM 2, It is based on
BMR seismic, gravity, magnetic, and radiometriec surveys in the centre and
southwest, Hunt Oil seismic surveys in the northeast, and the geological and
drilling data.

Three major groups of sediments separated by surfaces of uncenformity
have been identified on the basis of velocities and depths obtained from the
seismic data.

The surface A corresponds to a basalt layer, the Lower Cambrian Table
Hill Volcanics, at the base of the Phanerozoic sediments, This layer has been
correlated with a good reflector, Horizon A, and a refractor of velocity
5100-5430 m/s. The overlying sediments, which are flat-lying, are thickest
(about 1300 m) in the centre of the basin and thin out gradually towards the
margins,

The surface B lies between two distinct sedimentary sequences, the
upper one with velocities of 5100-5700 m/s and the lower one with velocities
of 6000-6500 m/s. The upper layer correlates with the sequence 5000 m thick
of Upper Adelaidean sediments exposed on the southern flank of the Muggrave
Block. This sequence is estimated to be about 7500 m thick in the centre of
the basin and thins out rapidly to the southwest., In the area of SP303 its
basal unit, the Townsend Quartzite, is exposed north of the seismic traverse.
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Tho xosulis of the BMR roflection traverscu together with the
Pacific Amoxican 04l Compeny txaverces shov that the Besin is ssywaetris
vith tho axis located meaxr its northorm rexgin, end congista of two main
lobeo, oz predicicd by magnotie xosulis, with the mexiwva thiclaosg of
sedinents approsinatoly 50080 n near tho noxthern arging in each lebs, Ths
- eedmmle xogulis indieated nw orous fordia, sord of vwhieh could bo irascad over
consldexable distemces., Tomtativo coxxelation of tho wafleetors with
outexopping foxvations svggosty that tho bulk of tho sedinentaxy cegquensc
consisis of Mowat Belipoe Sewdstonc (C&rboniferons) ond Vaughen Spriogs
Quaxizite (Proterozoic). Attempis to comzclate reflsctors wiih Leucs
Paleeozolic outerops proved inconclusive. Hovever, the resulis imdicaic
the possible existence of Lovexr Palaeozoic sediments in the deep troughs
beneath wconfornities, in both the eastern end vestorn lobes of the HBesin,

Explosives comparison test survey, Jexvis Bay (G, Abbe, S.P. Hathux)

Fiold tests for comparing the relative seismic efficiency of
Anzide Bluz, Geophex, and THT? vexe made im the Jexvis Bay axca,

Coarges of 0.5 kg of each explesive wers exploded in the Bay in
about 10 B ... of water and the seismic enexgy was xecorded ecach tims in
identicel fashion on & spread of guophons groups, the neaxest group beliog
11C n..- * fxon the shot and with 30 m spacing betveen groups, A buoy waso
uged to suspend the chergos 3 m belov the sucfases; later cherges wexo
suspended at 5 0 to xeduce the bubble pulse offect, The explesions vexrs alse
receorded ca o Sprengnethor seismogxaph 110 m avey,

A comparximon of the xecorded emplitvudes indicated thet the emorgizn
gencrated by Anzide Blue end Geophex were nearly equal (within 5%) vhersas
that generated by THT was about 10% greater.

Seismie date proeccssing (G. Abbs, W, Trenchuk)

The vork carried out by the data rrocessing group involved the uss
of SIE MS-42 analogue playback equipment, the Laserscanm optical equipment,
marine tape transcription and pPlayback equipment, and contract digital
processing by GSI, Sydney.

About 132 seismie crosg=gections, including single-coverags, CDP
refleetion end refraction sections, and noise analyses, were produced from tha

magoetic tapes of the Officer Bacim Survey (1972), Galiles Basin Survey (1971),

Mexbsin Dsop Crustel Swsvoy (1968), Hunt 0il Yovalge Survey (1965), ead
Gameral Goophysical Compeny Mawinve Pladng Suxvey (1963).

Hagnetie tapes £rom the 0fficer Besim emd Merbein Deep Crustal
BUrveys were also prosossed digitally by GSI.

The oquipment necessexy Lox tranceription of marimc amelogus seismie
tapes wves set wp and tested togethor with the marine playback equipment.
166 mowino coiente tapes vore tromseribed to meet requests for copies from
CFP-Total, Shell, Esso, Amoco, Contimeatal 0il, and BEICIP companies. These
tepes hold six-chaopel CDP data fron the Comtinental HMargin Suvxvey, and the

tape copies axe provided ¢o emable cemponies to precess the datao
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GRAVITY SURVEYS

Beconnaissance helicoptex gravity ourvey, WA 1971-72 (4.R. Prosex)

Tho swxvoy resuwlis have bean publiched in the forn of prolininaxy
Bovguer enmoraly contouxs at 9=0illigal intexrvals, om 13250 0CO and 1:2 534 4C0
seale mapn, :

The contour pattexn bhes been divided iate a nwambox of xegional
gravity provinces (Figo SGM 8), These eve believed to correspond generally
0 tectonic divisions withim the Avstrelisn Preeanbrion Shield ineluding itg
subsurface oxtension wndcr the 0fficeoxr and BEusle Basims.

A generally disturbed Bougver emomaly contour patiexn wanifests the
structuxal complexity of the Yilgazn Block, with local gravity highs emd
intexvening ley gxavity areas respestively associated with basie igneous
»ag3e8 end cenclosing granitic gnoisses. The cenmtral pext of the block i
divided imto tve gravity provimces: an eactera ome im vhich locel gravity
highs exc long end lincar and trcnd p2inly noxth-nerthvest, and a western one

in which lesal highs axe ghoxter, moxre disjeinted, and trend neinly north.

The eastermn gravity province encompassces the main nickel province of the Yilgaxn
Block, The Yilgarn Block is borde

red by several elongete gravity deprossions.
4 depression west of the bloek correlates with the Pexth, Coolealalays, emd
Byxo Bosins of Phenerozoic scdiments, but elscvbere the depresgions extord

totally ox paxtly aeross the chield, A narrxow gravity xidge over the Prasor
Renge cetemorphics continues with reduced intensity across the 0£ficer Beoim and
connests to an intensc gravity ridge coineident vith the Musgrave Block, Thas
foeature i3 interpreted as the exprossion of a dense Proterozoic mobile beoli
vithin the basement of the Officex Begin, An axce of disturbed contour pattexrn
southeast of the Frassr Range metemoxphic belti mey correspond %o & shicld craton
beneath the Buele Basim. Low Bouguer eamomalics morth and eest of the cEra ton

are atetributed to lov-density basement rocks wader the Eucle and Officer Besins.

A combined operational amd interpretational Record hes been prepared.
Reconnaissance helicopter gravity surveys, WA,1969 (A.R. Fraser)

Reports vore finished om the BUXTRYS

of the noxthwest end southvest
of Westexn Avstralis, conducted im 1969, ' .

Reconmedgsance helicepter gravity survey, SA, 1970 (G.R. Pettifer, A.R. Frasex)

' 4 report vas finished om the survey of the westexn paxt of South
Avsirealig, ‘

Interprotation of the Aravity of the West Australien Shield (4.R. Fraser)

A Ieegi@mlf analysis vas made of the resuwlis of reconnaissence gravity
guxveys covering the West Australicm Shield., A Bouguer anomaly contour Bap
vith gravity provimece divisiems io shovn inm Figuxe SGM 9.

The contovx pattera reveals the full borizental extents of Precambrisn

cratons end mobile belts which axe pexily buried bereath the Avstiralian
Platform cover, Archaean cratons are repregented by brosd graviiy provinces
of gemerally low Bovguer ancealy level and disturbed contour pattern., An
oval-ghapod provimce im the noxthwest of Westorn Avstralia covers the Archaean
Pilbere Block and most of the Proterozoic Hemersley Basin adjoining it to the

south, The provinmec i intexpreted as ropresenting am Archecen craton of



=26~

viadch tha Pilbaxu Block ig only the expesed paxty. The Yilgexan Bloek in
reprogentad as a large exve of genexnlly disturbed comiour pattexn, '
surromaded om all sides by desp elongnio gravity deprossicas. Gravity
evidonce suggestis that the vestexm poxt of the Bucla Basinm in uwndorladn by

a cxaton, comparable in style of mann ddotribution to the Yilgern and Pilbexsn
cratons.

Proterezoic mobile belts axe wepxogented by elongute simvovs grevity
ridges of verying vidih and amplitude, Copexelly they exc adjacent ©o, ow
interponed betveen, cratons, The gravity contour pattern suggests that there
axe two main moblle belt oystems. O(ac corresponds to the Ophthalnisw feld
belt and is intexposcd between the Pilbare cnd Yilgaxa cratons. The othew
includos the Paterson Province in tho movth, the vestexn HMusgrave Bleoclk
cenvrally, ead tho Frasex Ravgo useteworphic belt im the gouth, sod appesis
te axtend sleag the easitcrn rergins of the Yilgaoa snd Pilbaxs cratons.

A Recoxd based or & lecture by A.R. Praser to the second Intoraatioc
Confexence on Geophysics of the Boxth and Ocesus wam prepered. :

Progresn of tho Gravity Mep of fustralis (4.B. Fraser)

A Becoxd is being prepercd on the progress of the Gravity Map of
Auvstralis. This will bring up to date an eexliex racord by Daxby & Vale
(1969), Figure SCH 9 shows Bouguer ancmaly contours end gravity provineces
for the sxca gravimsirically surveysd vp to the end of 1972 (ozeluding latest
mexine woxk), The Reecord will contain & degcription end discnssion of each
grovivy province ewd its subdivisions,

Contract xecomnaissance helicoptexr vivy swxvey, NS, Vie, Pas, 1973-74
zL,_ Z20exommyj, A-R. Frasers

¥hip survey vill completc the reconnsissenco gravily cevexego of
Auvstralic. %ae cuxvey area is shown im Figuxs SCM 10,

Voxic iz espected to comaence im November 1973 and will continue into
the firet half of 1974. The survey will produce 5000 new readings at 11-km
spacing in NSU cnd Tictoria, end 1000 new readings at T-km spacing in
Tagmanic. 7The survey results are expected to assist in delincating the
tectonic {ramevork of seoutheastexrn Australia, and to aid im tho search for
mineralg, iancluding petroleun, by indicating extensions of minmeralized belts
and axeas of thick scdirsmts.

Bovguer apomaly contour maps for the survey at scales of 1:250 000,
132 534 400 and 135 CCO0 000 chowld be available by the middle of 1974,

Arltwge Hoppe grevity swevey, ¥T, 1973 (W. Aafiloff)

Graviiy measurements wore tekonm at i=lm intervals alomg a northosouth
traverse eresging the ALICE SPRINES cwd ALGOOTA 1:250 000 Shoet arces
(Pigo S 10). 7The ALICE SPRINGS part was sarried out over thrse days using
o helicopters wrend tramspert vas wsol im the ALCOOTA ares. :

The gravity profile io vory chooth im the Arliunge Nappe axeeas
no local anomely exeeedo 5 milligaldo im cmplitude, Thexe is no evidence
for a fault between the Arltumgn Foppe cnd the Arwnte metemorphics to tho
north, A regionsl Bouguexr anomely high of 40 nilligels emplitude vas obsexved
Just north of the Haxts Rawgo, and ic thought to correspond o a granulite

body.
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An auntomatic texrain simwlation tochniqua vas applied for tho
Bouguer coxxection of gravity xeadings acroms the Hawtis Renge, The gravitly
effect of xocka above see lovel iz calewlated fox vaxiong dennities, using
a tvo-dinensional gravity modelling computer pﬁo?m o Donsities ranging
fxom 2,0 to 3.5 g/ea-” vore tested, awd 2.8 g/en’ appoaxs to be ront
eppropriate for the Herts Renge xesks,

Review of the gravity of oeptral Awstralis (Y. Aafileff o SoP, Hathux)

%ho gravity £ic1d of ecentrel Anstralia wvas gtudied to determino
the posaible cxustal stxvetore of the region., Thiz wexk was intcnded ag

prelivdnexy to a deep seionic reflcetion suxvey designed to »ap the Conxad
end HMohorovicic Discontinuitics.

Cravity amomslies wvere computcd fox a diagranpatic strvetural medold
proposed by D.J., Formam om tho basis of geologieal mapping im the axes (Pig.
SEH 11(a))o The nedel wao showm to produse excessive anmonalies as & result of
the nantle having been assumed to be too closc %o the swlfase. ™o alternative
nodels were them proposged, one agsuing the anomalies to be of rainly near-
suzface origin (Fig. S 11(b)), and ethsr assvming then to be of mainly
deeper origin. The latter model hos beeam used &8 o basis for a proposcd
seismic suzvey im the ares (soc Seismis Suzveys),

Eveluation of xadio positioning equipment foxr helicopter Exavity suxveys
(Yo Infileff)

: %he puxrposs of @ xadio positioning systom for EMR suxveys ioc e
dotermine at eny instent the position of & moving or stationaxy belicopter
to an acewxacy of 50 m with & minimwm of systematic oxxor. The equipramt
sheould be casily tremesportablc end shewld not roquire more than one persom
Lor its operation.

Four types of xadie pocitioning syutens for use im detoiled
helicopter gravity survoys wvere invesitigatad and eveluated, The evalusiion
van based om tho persf 0EINee, coBY, size, weight, rzeliability, end avedlability
of the gystems. Of the four, the Decca Trisponder Suxvey System (Medel 2024)

. vas found to ko the most effective for wso in helicoptior operations o

envigaged,

Bexometrie lovelling suevey, ACP, 1973 (W, Anfiloff)

A baronetric levelling suxvey was made i the Canbexrra cnvirens Lo
detexrine the predictable megnitvde of barcameiric levelling exvoxs, end to
test six mev "Mecheniem® microbaxomoters, About 190 sets of weadings waro
takan over a peried of five dsys at bonpehnarks vhore the elevations exo
acecvrately knovm,

Toz rosulic were encovxeging; en enalysis of the resuwits showed
the standexd deviation of cxrxors to be 2.4 m vith an average exxror of 1.6 n.
The swrvey demomstrated thot exrors inexrease with laxrge changes in elevation,
end that the best resulis canw be obisined on fully overcast days with low
stationaxy clowd covers :



Dotailed gravity swovoy, Officer Basim, YA, 1972 (I. Zadoxomayj)

Dake xoduetien wao ecuplotod caxly im tho yooxr and gravity rmodolling
studies voxe wdextakem in ¢o -eporation vith the Seisnie Subgeewion, %ho
wain traverss line, aleng the Vexburion Rongs Read (Fig. SEM 1) oxoszcn
peveral diwtinctive Bougvex wnowaly footwres in he eomtovxn from tho 1971=72
recomaisgance belicoptex gravity swevoy, Those include a broad east-trcadiasg
high im the THROSSELL 1:250 000 Sheot aves, and o noxrthoxly txending bigh in
the vestcra pext of the WESTJO0D Sheot. whe detailod gravity wosults provide
o woxe accurate definitlon of those woglorval featvroes and vere used, in
conjunction with the seisnie reswlin, %o dovise o %we Aimoneienel structwsal
medel of the evea (Pig. SGM 12),

The broad east-trending high (H1) im the THROSSELL area is probably
the expression of a dense body withim tho Procambrian bagcrcnt complexs
seismic evidence does mot reveal euy imtrobasinal or bascment topegraphie
foatore vhich conld otherwise explain the Bouguex emomaly high, To the
norticast, & broad Bovguer smomely lev (L) is thought to cerrcspend o em
axes of deeper amd less demoe basensnt. [ local high neexr the centxe of this
lov does mot eppeer im tho regionmal cecRiovrs, and mo cavse for it is evident
in the scicmie xesuvlis. It iz intexpreted eo the exprossion of a leeal basis
body at relatively shallow depith, intrvding the Officer Basin sedimonts. The
north-tronding high (HZ) in the WESTWOOD axce is atitributcd %o a high=standing
bagement ridge of demse rocks., A shawp paguetic exomaly im this area suggests
the presemec of a mteeply dipping basic dyke, Toverds the northeastern cnd
of the profile, & gradual decrsase im 2Bouguer anomaly level probably refleets
o thickening of the Phenerozoic sedinents.

An operational roport on the gravity survey has been vritten, and
an intexpxetations). repoxt incorporating the scismic, gravity, snd megaetic
resulie io belng preparcd.

Rocomputation of recompaissance suxvey date (J.Co Allen, Y. Anfiloff)

4 phortege of available staff linited progress during the yeax,

Data for the 1965 rzconneissence gravity swrvey werxe micro-filmed,
and field data for the 1963 reconnaissance gravity survey vere essecmbled and
revritéeon ia prepexstion for recemputation, A computer pregram ves written
to comvext altiimeter reaméings to preswwre readings so that the 1963 swwvey
data cowld be reduced om BMR programs.

Bovguex anomaly walues foxr underxsater gravity stations on the
MELVILLE ISLAND, FOG BAY, BATHURST ISLAND, snd COBOURG FENINSULA 1:250 000
Sheot eress vwere recomputed with a standaxd density, so that all graviity data on
the sheets could be contoursd and the contour waps released in preliminaxy foxm,

Densdty @;j@@t (Yo Anfileff)

Rock density wes measurcéd for a sslection of specimsns collected by
officers of the Geologicel Braneh, .Those dats were punched or cards along
vith standarxd geological £ield data avd writtcn onm Ragnetic tape wsing the
compuier programs previously propaxod for the puxpose., Slight modificationc
vere nade to the programs. 5
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HARYNE SURVEYS

Contincntal Hexgin survey, opexatiecun swmaxy

A regilonal guephysical swrvey of mogt of tho Avstxaliz continental.
nergin axnd Nev Guince watexs was corplated by BMR in Janwaxy 1973, Smevaey
lines spaced 20 to 30 milos apext oxteaded fxrom mear the coast out to the
base of the continental slope at & weter dopih of about 4000 w3 about 100 000
line miles were swxveyed im two snd o bnlf yeaxs. Axcas om tho morihvest chelf
ené in the Timor Sce and Bonapavte Gulf surveyod earliex by BMR wero not
roguxveyed but coverage wes oxtonded Snto decpor vater, MNain exeas ned

ineclvded in this swevey vere the Axafuxe Sea, the Gulf of Carpcnmtexis, the
Great Berwier Recf, and Basg Stxait.

The swxvey wes Qone by Compagnic Csmsrale do Geophynique wadox
coniract to BMR., Xt started om 4 Soptembexr 1970, out of Poxrt HMoreshy, sad
finished in Frementle on 6 Jonwaxy 1973, 482 prodwetion days of 24 hovee
vere obtaimed 1w e total of 848 deys, The total ixeverse suxveyed was 00 575
nautical niles. Having starited in Feu Cuinoce vaters with the suxvey of tho
Bighaxek Sen smd Guif of Papua, the swevey progressed for tho most Pyt
elockvige axound Auwstrolias Depariures fron) this schedule wexe made because
of sensom end weather, A tmaverse Dop is showwm inm Pigwes SCM 13,

Scismic, gravity, nagnetic, and depth recordings wexe madc. Tho
seivnic system comprised a 120 kJ sperker gource and z six-chamasl
sircaner, he first hydrophonc group vas 300 m from ihe sbhip with subsequent
chaumels ot 200-n imtexvals. Navigation vas by a satellite Dopplaox and
sopow Dopplor eoubinaticn. Ship specd vas about 9 lwaots, )

Geples of nomiter sections made on boaxd from the second scicndle
channel ené of f:1 000 QU0 gravity, magnetic, and bathymetric maps contoured
from preliminary ome hourly date values computed on boaxrd ghip axe available
nov for inspection at BMR in Canberra, These data may be viewed by appointment
ngde through the Supervisor of the Maxrine Group, ' g

The data will be published in 2 series of reporis on the operations
of the continental margin survey accompanied by meps of the geophysical data
at a seale of 132 500 GO0, The maps will also be available separately.
Further reports will be published om sreas and topice of special interost.

tho publication end reperting task is expected to eomtinue through 1974 and
19750

Pina) peps vill be publighed at 121 000 0CO and 13250 000 seales,
The 1:1 000 GO0 nmaps will shov sontowrs £ron 10-minvte date samples while
th:a_ 15250 000 Baps will shov profiles of ome-minute date neaples.

The six-chanmnel seicmic data recorded on Begnetic tape will mot dbe
progessed by HR on o xoutine basig, Anzlogve copies of the tapes will be
nade available for proeessing by privats o0il companies on requesto

Continentel Haxgin gwevey, rosults cnd inteoxrpretation

The prelimimaxy reswltis of the guxvey have been written up inm reports
on eight areas together with ome repoxt on cquipment and date quality, Im
adédition six speciel interpretational reports have been preparcd from tho
prelininaxy data. Maps shovicg minimna sediment thiclness and topegraphy
appeax in Pigures SGM 14 amd 15, Bolovy, suwmmeries of the specisl reports
on the Great Avstralisn Bight, the Naturalisie Platean, and the Northwest
Haxgin ere ascompanicd by briefer metos om the other arcas of the mexgin.
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Swarion of the resulis im the Bispaxel Sce rad Cuwlf of Popun, worce givem
in 1971 eud im the Cornl Soa, Tasmem Son, ~nd offshore Tesmwaisn ares im
1972,

Pigoano S@1 14 sbovs minimmua gedimsnt thickness on the continenisl
paxgin exound Australia. It is based on the interpretaticn of R =cicmic
regulis, and no distinciion hes been wede betwema docp-ses sediments sud
shalloyvsrater chelf-type sedimenta, Yo nany pleces the redimonts pey be wmeh
thickeoxr them io indicaied simce the hasement reflection io oftcn nmot roechad
on tho seismic xecords,

0f¢ the continentel shelf the thickest sediments sppear to 1ic in
tho Great Awstralian Bight, Hovever sone areas shovm as having betveen 1.5 zné
2,0 I thiclkmoss of sedimcnts mey heve ovor 2 ku. The Tinox Trough, paris
of the nerthvest margin including the Exmouth Platean, parts of the Fatorxaliste
Plaiean, and large cxeas of the Temen Ses arc off-gheolf axcas which ey
contadn doop sedimcniaxy besing, :

The Cexal See Platean (Fig. SGM 16) has a crustal thickneso of
25=35 loa, and iz coversd by 1 to 1,5 lka of sedimenis. It is gepexs.ved Lrom
the meinlaad by the Queensland Trough which contains laxgo wvedge of
probebly continent-dorived sediranis.

“he Lord Howo Rise (Pig, SGM 17) covers en arsa of probebly
contingntal typo erust 25 to 30 lm thick, overxlein with thick sedimentis.

T the nowda 3% io soperated from the Avnstralisn continent by the Cato
Trouvgh, Koom Platean, cnd Nove-lrgo Bagin vhich foxm & zone undexlain by 2
cxuot of intermediato thickanoso, Fawthor couth the Rise snd ito flenking
ridges ave noparated fron the meinmlend by ¢he Taswan Besin (Pig, SEGI 18) -
whiech ig then wadexrloin by crust of oceanic thiclkness, -

- “he Tasmanie Ridge (Fig. SE&I 19) culminates im a central festure
nared the South Yasmen Rise whexe the highest point lies at e depth of 1000 =m,
The ridge is conmected to Tasmania by a topographic saddle. Most scdiments
ocour only in scattered pockets, and the undorlying cxust is of imtermedisto
thickress. . _

_ Gravity modelling suggests that tho cxust may thicken appreciably to
over 40 lm north of the Timor Trough (Fig. SGM 20). There is at least 2 km
of sedimcnis om the southern margins of the Trough. The sedimentary
reflections dip toverds the Trough snd diseppear abruptly at the famlicd
noxthern mexgin. The morthexn slopos of the Trough are rugged and appear %6
consist of highly foldod and faultecd sediments. ' : '

Tho CGreat Avwstralicn Bight (J.B. Willecox), Gravity, megnetic, and
seienie reflestion rocords werc obtsined im the Great Australien Bight
(betwacn 124° and 1419B) ac part of the Contimental Margin Survey, Lines
vere oricmied moxrth-gouih cnd geparated by 20-25 navtical miles. ' :

Eigh noloe levely and interference from mmltiples resulied in poow
seigmic recerds: over the continentel shelf, but elsewhere the quality is
faix, Gravity snd megnetic data axe good throuvghovt, .

B&th\ymetricﬁwmmm@nt outlined the continental shelf, continentel
slope, continental rise, EByre Platcan, Ceduna Plateau, and smell arsas of
abyssal plain, _' ‘
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Sediment thiclwesses of 0,51 ki exe coofivred in the offshoxrc
Bucle Ragia exnd also omn the Eyre Pleteou, The Dewmen Basgia probably @xtanﬁg
onto the continental ghelf fex 50 k) evé occupies o totel sxoe of 10 600 o

" The Polda Trough is & txrve groben contelning at least 2 lm of sclimento ané

uith bommdexy fewlis exiending vestverds acrosc the norxthexn cdge of the
Cedwan Platcan end southern odge of the Byro Plateaw. Tho gravity encmelies
indieate 3 or 4 lm of godimonto wadex tho Codvme Platesu, Yoo Dmiroen Basin
and Cedure Platoswm axe sodiiment piles overlyloeg a dowmfuvlied block of whs
Gavlor Crxatoa, Both aro bowndod by o bagsuocat rise or bend of inbtinaiens
alowg thoix couthexn edges (Pig. SGI 21 and 22), :

The outexopping Gavler Blesk is emeirecled by o Bougver amencly
vidge vhick nay originsic Lron am ameicnt mobile belt.

Faulte clong the mexging of the Eyre Platean, Codune Pletesun, ané
Dmtxoen Bagin, together with the Pelds Trough graben, and graben developrent
during the carly steges of formation of tho Otvay Basin, suppoxrt the netien
that tho present cemtimental moxgim developed as 2 rift during the Jurzssic
periedo, %he fault pattern i conoistent with that predicted by the seaflcor
gpreading hypothesis.

Haturalisto Platean (P, Petkovie, P.J, Cameron), A4 total of
4500 memtieal niles was suxveyed ever the WNatursliste Platcan during Dosember
1972, e platecen extends 500 kn vest from southbwest Australia betwecn
3298 end 3695 latitude, Figuro SGI 23 chows an esst=vest cection threvgh it.
Gravity valves indicato & crustel thieclwmess of 20 to 25 lm, i.e., imtoxumsdiate
betvocn continental ané oceanic thiclknessos. The average sedinentexy Cover
iz loss then 1 ko thick but increases o over 2 ln en the cestorn gzt of the
Ploteawn clese to the mainland., The negaetic snomaly patierm is s=inilaw %o
that recoxdod over onghoro axcas of motasmoxphic basement, and tho cheraster
end the geismic basement reflection svggests continental a3 oppezsd to
cceenie exvet Lor the Plateauvs

The western part of the Plateasu is topographically bigher thanm the
castexn paxrt. The basemcnt is shallewer, and gedimentary cover less., Two
upconfoxmities within the sedimenis ean be traced regionally., Results £xom
the JOIDES drill-hole Ho. 258 dates the sediments as Cretaceous amd earlisz,

Tae sediments appear to have been largely undisturbed by tectonism.
Uithin the bascment thers appears to be a northvwest structural trend streilking

diagonally aeross the Plateau, and a north-tronding fracture zons o the
0aoto

Horthvest Mexgin (B. Jasebzom, A.P. Hogen)., During tho latter paxt
of 1972 about 13 000 montiecel niles wore suxveyed over the Austzalisn
noxrthvest eontinsmbtal moxgin, %ho axsa covered extends from 1298 to 269S
latitede snd imeludes tho Bwouth Platcan, Wallaby Platesw, and Offshere
Cexnoxven Basinmo

The Esonouth Platean appears £rom the seismic records to bhave
considerable thickmeos of sodiments (Pig. S 24)., Normsl feulting end
folding in the sediments axo ovidont. A basement ridge along the northwestern
Daxrgin of tho Plateaun appears to have formed e dam ageinst sediment transport,
The sedinent cource wves probobly the Australizn mainlond to the southeast.

Yhe crustel thiclmoos of the Platcan is estimated fren gravity resulis to bs
about 30 da, The Platcau gppoars to have formed a3 & suaken block of
contincmtal material duvwing the opoming of the Indiem Ocean.




e Walleby Platcau is goparatod fxon the continmental shelf by a
trough A0CD » desp, Structwanlly 1t ig a series of north-tronding basemsns
rifgen with about 0.5 km of sediments £illinmg the troughs betueen. It
eppoexe to have ea intezmedisto exnstal thielmcse (Pig. ST 25).

Tao seismlc moctions ever the inner comtimomtal slope to tho
northeast of the Bxouth Platcan shey csonsidorablo thickness of soddnento,
bot geructure and bagseront roflesticms exc obseured by maliiples. G tho
contincmtal slope south of the Buwuth Plateaw, the scdimontery section
thickens tovards the vest. Nexmal famlting eem be ceen on nony sections,
but the rugged topography hexe degrades the seismic record quality.

Continentald Haxgin gvxvoy, date PTOC00BIRE

The pavigation, gravity, cnd pagaetic date Lron tho Contimenteld
Hoegin Survey werc acquired on beerd chip in the form of both analogue paper
charts and 10-cccond somples on Aigital magaetic tepes in 2.5-minvie buffexed
bloclks,

- Toe date procossing systen consisto of fowe phases with the
folleving broad Lfwactionss

Phase 1 = Removal of exxors and inmterfexence fron the field tapes.
! Roplaccmont whore necessaxry by bend digitization frem the
‘ anglogune choxts., Produetien of cloan 10=cecond tapes.

Phoso 2 = Comverslon to {<faute deta. Solection amd procoosing
of best movigatienal date Lroem satellite data snd
elternadive chip opecd date. Applicatien of BEsatves
correctiom to grevilty data. Appliecation of mesnotie
dexnal corrections. :

Phose 3 - Acsessment of wmistics in graviiy emd magnetic date
networko, Adjustment of niselosuxos by the mothed of
least-oquaxes,

Phape 4A~ Produstion of edit meps. FPinsl cditing.
Pheso 4 - Prodvction of finsal maps.

o responsdbility for the proscssing of the date xests with tho
ccatractor, but BMR wadortook to cexzy out visval checks of date and date
pleta te emsuxc that the data qualdity ws caticfactory. Alse EMR wadextook
to dsvelop the complete switen of progears fox pboses 3 cnd 4, Theso
programo aro bvdli arownd pro-oxigting EMR prograns.

Tho comtractor (C6G) set uvp cn offfce inm Canmberrn and uvses BMR'C
ceoputing facilitics, nostly tho CDC 6600 in Sydney via the texninnl in the
BMR budlédnag in Cenberrn.

Tao plotting of the £iwsd maps will bo doms by BR or 1ts Llat-bed
plotter over a period of about & yoor.

Yoxing phoses 1 ané 2 variows probleons exece im relatiom ©0 data
quality and severnl xeseaxches bnd to be done by PR personnel t6.axrive ad
& beot polutiom ¢o each problem. Prograno te implonent tho solutions wexo
vritten by BMR persemmel. Hotes on various major exewples of these
eetivities axe givemn bolew.
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B Geodetic position (9°28:647°, 147° 08-755)

PORT MORESBY

To accompany Record No, 1973/ 135

Fig. SGM 28
LATITUDE
(Minute /
Nautical
Mile)
9° 28500
=]
9°28-600'—
®
9°28:700'—
| T T : 1
147° 08-700° 147°08-800" - 147° 08-900' 147 ° 09-000
LONGITUDE (Minute 7 Nautical mile)
@  satellite fix Number of positions= 22
‘ Mean position ( 9° 28-566', 147° 08-807 ) . Standard deviation= 0-035 (Lat.)

0-058'(Long.)

DISPERSION OF ACCEPTABLE SATELLITE FIXES AT

C55/B8-35A




HIGH ALTITUDE PASS - 82°

Satellite moving south on west of ship

Fig. SGM 29

Alatitude (North)
~0-2

MEDIUM ALTITUDE PASS -41°

Satellite moving south on east of ship
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LOW ALTITUDE PASS -8°

Satellite moving south on west of ship
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Directions indicated on elipses correspond to a veloclty error of one knot in that

direction.

CONFIDENCE LIMITS OF SATELLITE FIXES AT SEA

To accompany Record No. 1973/135
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P?pgggy@igg;@y@pggg (R, thitvoxth, Lo, Tilbury, C.J. Vatt,
Po Potkovic), Computewr progrems have bean developad to specd essessisnt ané
coxxoection of exrxors. Progronn TARPIOT and THOPLOT have been uwsed cxtensively
0 plot xav date, end ravw sovd corzoeted date respoctivoly im o fomm ouldtable
for aditing, PFingl 0diting bas boon done wsing EDIYAPE, which allevys dato

coxxection over irreguler tirs intoxrvels with nindnal eoffect om walid
obsexvaticos,

Yhe complesity of the cormaetion pxoccdures bag required o
versatlle program theti cem apply the rnest eppropriate technique %o 2 particulax
chenmnel over a limited time interval. Progren PIXMAG provides five different
techniques, each of vhich hes en edvantage with certain types of moise. To
alloy selective filtexing and merging of any chennel over any interval. folleving
auteratod corxrestion, prograns ANALYSE and HGDATA vere developod.

Hametie dpte corxections (P.A. Symonds), Noise imtroduced imto
the magnetie date by cable leakage end phase-lock amplifiexr problems has
caused difficuléies in proceosing, The standard processing system was found
uwasuitable, im soms casges alieging the noise inte the peried vamge accepied
by later programs., Repsrkeble succoss b2g been achieved using Progres
FIUIG even on date of poor quality.

Piguxcs SEM 26 ond 27 show the recovexy obitained using medisn cad
nofe anslysic respectively, In tho £irsd technique, the medisn value foumd
in & vindev cemired vpom g particwlex time is eompared vith the obsexved value
a%v thet time, Moderate gradienis do mot significantly affeet the techniqug,
but vhen the spuriovs valuss reach 50% of the pumber of values in the window,
the rosult becomes exvetic. On the other hand the nmode technique ecan work

satisfactorily when spurions valvos exsecd 80%9 bnt & slope asxoss the vwindow
can exvate Aiffisuwliien. .

‘E&viggti@a date redustion (J.C. Hutter, L.A. Tilbury), Proccssing
of tho navigation data ig continwing, The final position date will be an
integretion of satellite Dopplexr fizes and somex Dopplexr and Chexnikecf¢
log distence moasurements, Vhile the accuracy of a satellite fix is good
vhen the obsexrvatiom point is fized (Fig. SGM 28), vncertainty in the veleceity
of a moving ship cem o an order of magnitude greater. The degree of
xoliability 10 o complex fumction of the geometry of the satellits pass,
the Doppler counts obtained, end exxers im the ship’s velocity (Pig. SG 29),

Inacevracies in position of the satellite fixes cause spuriovwn
changes im the Eotves correetion 10 the gravity date. This is fuxther
complicated by erratic currents in deep water where the sonar Dopplex system
operates off back-geattor within the watexr layex, Purther analysis of <tha
satellite fix date is boing done in exm attempt to xegolve this problem.

Lnomslovs magnetic resulis eausod by course o es (C.Jd, Watt).
The magnetic £iold moasuremonts wexme ofton found to jump whem there vas &

heading change, These Jumps varicéd from e fev gaumas up to an extreme

of axound 50 gammes, averaging about five gammas for & 90-degree turn., Many
turno did not show obvious Jumps and it ves Aifficwlt to tell if they occurred
at ally they may have beom toe small to detect considering the avexrags noisc
level, gradients, and cheawvgo in gredient during the tuxm. Figoxe SG1 30

il}u@trat@ﬂ tvo examplos of the phenmomemon at the beginning and end of lime
14/039,
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A harmonic analysis of the Jumps and associated heading changes
showed they could be satisfactorily explained by a secondary field generated
by the permanent and induced magnetism of the ship. This field is complex
and varies with latitude and heading, but may be closely approximated by a
major term involving the cosine of the heading (caused by the permanent
field of the ship), and a minor term of twice the heading caused by the ship's
induced field (Fig. SGM 31),

Although information on variations of the sensor position wae poor,
the higher-amplitude jumps were found to correspond to periods when the
sengor was trailing closer to the ship,

Magnetic diurnal study (J.C. Mutter). Magnetic diurnals were
monitored during the survey successively at eleven shore stations around
the coast of Australia. The recorded diurnal is used in the final reduction
of magnetic data for profiles and anomaly maps. On many occasions the ship
traversed several hundred kilometres from its controlling shore station,
and a study was undertaken to establish the applicability of shore station
diurnals to the recorded marine data,

The survey was divided into sixteen areas of approximately equal
extent and an averaged marine magnetic diurnal was produced for each area
by analysing the misties in the recorded magnetic field at traverae
intersections. The analysis consisted of a study of the diurnal harmonics
by fitting weighted sums of cosine curves up to the sixth harmonic to the
observed mistie values using a least-squares technique. In general, going
beyond the third harmonic to get a best fit was not warranted, The best-
fitting curve computed from the mistie values on the southwest coast is
shown in Figure SGM 32. An identical analysis was made on the shore station
data and the ship and shore data were then compared.

In general the diurmal and semidiurnal harmonic amplitudes were
greater at sea than on shore. No consistent amplitude difference was observed
for harmonics greater than the third order, and no consistent phase shifts
are present. The marine data are noisier than the shore station data; = this
may account for the increase in harmonic amplitudes although the effect of
conductivity in the ocean should also contribute. Further study is being
undertaken to better understand the observed results,

Drift in LaCoste & Romberg gravity meter 524 (R.A.P. Garnett).
LaCoste & Romberg marine gravity meter S24 was used for continuous measurement
of gravity during the Continental Margin survey, a period of almost
30 months' operation.

The meter measures relative differences in gravity but an actual
value of gravity may be obtained by adding the meter reading value to the
meter zero value (the absolute value of gravity which would cause the meter
to read zero)., This type of meter normally exhibits a very stable, negative,
meter-zero drift rate of less than 0.5 mGal/month. Mechanical adjustments
or changes in its internal pressure may also alter the meter zero.

- At each port call during the survey the marine meter value was tied
to a BEMR Isogal station in order to caleulate this meter zero. Although these
ties were not carried out as vigourously as they could have been the meter
zero value may be as accurate as + 1.0 mGal.




Fig. SGM 31
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Fig. SGM 32
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Fig. SGM 34
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Long periods of lincar drift of the neter zexo seem to hava

occumxed, The Arift vas alvays negative snd ranged {rom zero %o 1,6 mGal/hontho

thovsh the most reliable average is about 0.6 mGal/month, Individugl valuey
pay depaxt fron this 1line by up to 1.0 mGal (Pig. SGH 33). Betveon these
pericds of regulexr Arift thexe were shaxp positive changos, or taxes, ia

the meter sore; the largeagt of these vas about 10 ntol, Xt is neot alvayg
cloax ubether thoy happened at sca or in poxt. An analysio of geavi ity
miztios may help establich the timen of the texes and so eimplify vedovction
of the grevity date. :

Hametic distwedance field study (J, Petkovic). The magnetic field
neasured at the shore momitor can be separated imto two Bajor componentys
the diurmel, with perieds of the ordex of & day, and the disturbemee with
periods gemexally less thmn one houx, Uncexrtainty exists as ¢o whether the
monitoxr field applies at the ship’s position, which eem bo several hrmdrod

kilometzes avay., The resmli of an evalysis of the ghoxrt-pexricd component is
given here, :

Shore date corresponding to threc mesnetic stoxag vore digitized
and comverted into values at one=linute imtervels. Tho ship ané shore data

fox cach imtexrval were them filtexrcd and the residvels vith periods less {hen
30 minvtes vexe ¢rosg=correlated, Two of the storms occurred whom the ship
vas suxveying im geologically distusbod axeas, and mo senciblc cexrrelation
vas observed, But the third storm oecurxed whom the ship was woxking in
deep water in @ magaetically quiet axcas here the correlation betvesn tho
residvels vas significent and @& ratio of 0,98 vas determincd for ship/shoxo
veluog, One moy reasonably conclude that the emplitude of the shoxrt-pexriod
events at the ship's position ig identicel with that obsexrved at the shoxe
positien. It dees mot appeaxr feasible to remove the distuxrhance £ield by
eroso-coxxelation on & systematic basgis becavze of the large varistions in
the observed field im rany exeas. Hovever this wesuli shous that removal
of the dietvrbance field by simple aubtxaction showld be adequete.

Haceine memactie suxveys

A twelve-year progrem of baihymetric soundings over the Australien
continental shelf ot 1.5 and 3-Im spacing is being dons by the Division of
Hetiemel Mapping. Havigation is by shore-based redio-positioning aids such
as SHORAN, supported by satellite navigation and sonaxr Doppler. BMR is taking

the opportumity to recerd the megnetic field, using BMR equipment installed
ou the Natiomel Mapping vessel. -

The {ixst megnetic swrvey of this series was caxrried out during 1972
of% the cast coast but wos goon curiailed vhen the magnotoneter gensox, towed
behind the ship, snagged on fighing traps and was lost, A new S&8n8O0r Was
obtained im time for the Lirst contract bathymetric operation over the
northvest ghelf, Neaxly 8000 lka of magnetic data were recorded at a line

Spacing of 1.5 km betvecn Poxt Hedland and Rowley Shoals daring May and June 1973,

SHORAF wag used for position fixing, end a satellite Doppler navigation systen
vao operated omn beard, A reguetic ghore monitor station was operated
continuously at Port Hedland alxport. FPigure SGM 34 shows ths boundaxy of

the svxvey axes and indicates the lime spacing end orientation, Thig ig.
cuperimponed om the traverses of the 1968 mexrine geophysical guzvey,

A larger operation started in Auguzt and continved to the ecnmd of
the yeax, Substentially the seme equipeent vas installed on the contract
vessel im Broome, The main radio pogitioning system was Decca HI-FIX with
SHOR/N basckup and Fational Happing's satellite Dopplex navigation system.
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Line spacing was mostly 3 km oxcept e€lome to Port Hedland, vhexc it was
reduced to 1.5 km. Tho magaetic shoxre moniter wao oparaicd continvouzly
at the meteorological station cleme %o Broome airpext, I% io expocted that
about 18000 lm of magnetic traverso vill bo coapleted. Plgure SGE1 34 shous
also the boumdaxy of the suxvey exos and indiceies the Llikc gpaeings ané
orienatation,

The magnetic data from these suxveys are im the form of continuous
traces on paper ehaxrts, and the positioning data are tabulated as S5=minuie
values of radio-net co-ordimetes., These require preparaiion in digital foxm,
along with the bathymetxy, end collation on digitel megpetis tape., The
digitizing is in progress end prelininaxy results should be published in 1974
oxr 19750

Inspection of the analogue megnetic charts shows thal PARY enomnslous
magnetic features have been rocorded, The closeness of the iraverses in
this work ghould ensure that reliablc megnetic basement depths may bo
estimated, Othor valuable intexrprotation seems possible,

Mearine Croup svbroutine libgggz

Computer gubroutine requirements imcreased as processing of the
continentel margins date acceleratcd, An efficicnt subroutine libraxry gysien
vas necded to provide for additions, modifications end accsss, The conceps
adopted was %o eollect all Maxine Crovp subrouiines in stenderdized format
on oge magnetic tape. The imitial system comoistcd of a serial ligting im
caxd image format, Additions and chapges were made uwging ean edit pregram,
NEWFILE, vhich made the necossary cbenmges and produced as output & nev
libraxy tape to xeplace tho previovs cme., To assemble a program for &
particular job, CREATOR was used to pick tho required subxoutines from the
Llibraxy tape amé store them together wntil tho completion of the job.

By the middle of the yeax nearly 100 gubroutines had been assemblad
in this way, and it sppeared that the size of the library made the card imegs
format incffiecient, A CDC editing program, UPDATE, was adopted which accepis
cexd image input but creates and operates om e magnetic tape in binaxy
format, woing en index system to imcroase efficiency. Edit jobs using UPDATE
requixe about omo-thixd the time of NEWFILE. An additional advanteges is that
UPDATE is ceapatible with the CYBER 76 computex,

A% the end of the yoar tho Mexine Group suwbroutine libraxy wes in
active use with about 200 subroutines,

Machine-contouring sysiom xevisions (X.Co Briggs)

The BMR mechine-contouring cystem wves designed around a basic
algerithn wsing the principle of mimirmn suxvatvxs to contour geophysical
data. Impoxtant comsiderstions in tho cysten éesign vere:s

= high-quality ouwipui saitoble for a flat-bed plotting maching,
vergatility i eecepting date formats,
= capacity to hendlc lexgo aaowntc of date,
= operational simplicity snd seconmmy, and
adeptation to spscific plotting machines end computers,

0
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Priority tended to be in this order, and considerable effort
during 1973 wae aimed at 8implifying the operational procedures with
particular emphasis ons

- simpler control-card format,

- simpler control-card compilation,

Teduction in the need for high~level understanding of the

system, and

- greater restart facilities, both automatic and operator-
initiated.

Other work concerned adaptation to the CDC 6600 computer in Sydney,
much of which should benefit the current conversion to the CYBER 76 computer
installed recently by CSIRO in Canberra, and adaptation to the CALCOMP :
flat-bed plotter system installed this year in BEMR. ‘

In a system of this size and complexity there is a normal,
continuing need for revision and updating to meet changing circumstances.
The operating system is usually retained in active use until the changes have
been completed to a satisfactory operational stage, tested, and debugged.
This procedure was followed to the extent possible during 1973 in updating
the contouring system.

A paper describing the contouring system is being published in
'Geophysics', the journal of the Society of Exploration Geophysicists.

NEWDAS - Marine data acquisition program (I.C. Briggs)

This program was written in 1971 and set up, tested, and debugged
in 1972. It was fully operational and performed satisfactorily for the
final six months of the continental margin survey, which terminated early
in January 1973,

Mr Briggs completed documentation of the program during 1973,
including a brief history of its development,

Map production (J.K. Grace, F. George)

Hourly data values were extracted on board the ship and used for
pPreliminary reduction. These data have been placed on computer-based
files and form input to a fast contouring program to produce preliminary
maps at 1:2 500 000 showing water depth, Bouguer anomaly, free-air anomaly,
and magnetic anomaly values. Plots of ship's track have also been produced.

The survey including New Guinea waters has been broken inte
eight areas. 4 total of 40 maps were drawn using the CALCOMP 745 flat-bed
plotter. Manual annotation of contour levels has been necessary as there
is still not a satisfactory automatic annotation system, Some editing of
the water depth contours was done around reef areas as such information
was not included in the data files.

It will be necessary to integrate coastline data (1.e. the zero
depth contour) into the data files if sensible contouring is to be
obtained directly on the flat-bed plotter.
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3, OBSERVATORIES AWD REGIONAL SECTION
OBSERVATORIES SUBSECTION

Headqueriers Observatory Group

Geomagnetism, 58 obsoxvatoxy-months of megnetograms wore ncaled
end 33 observatoxy-months vere roduced, Heay probleng vexre experiencad
vith brealkdovms of {the Typetronicu paper tepe equipment and with tho
roduction progrems om the CDC 3600 computer. As a2 result a backlog of
about 20 observatoxry-ysaxrs remeins %o he reduced.

Volume 23 of the Geophysisal Observatoxy Reporti vwas prepared and
distributed,

- A two-component (X and ¥) fluxgate vaeriograph was run at Kowam
Forest, ACT, as a contribution to the Australian-USSR conjugate poind
project, watll Apzil, vhen the equipncet was required for the first-ordex
regional regpetic suxvey.

In April an Elsec automatic mzgnstic observatoxy (AMO) was installed
at Kowen Forest (Fig. OR 1), This produces digitel and analogue recordings,
8% ono-ninutc imtervals, of totel intcnsity and variations of declination end
inelination., 7“he acquisition of the AMO is the fixst major step in a long-
texn plen to improve the efficiency of megnetic obsexrvatory operation., By
the cnd of October somez of the couputer programs o convert the redused dats
into digital xccovds of the main magastic elememts (D, H, 3, and F) had been
veitten, Work is still being dons or the calibration of ths ANO. .

Tovestigations vere continvod %o £ind a suitable site for a
pexmanent obssxvatory inm the Canberra exes. Yhe Forests Braneh of ¢ho
Doparitment of the Capitel Territory ic oppesed to the development of tho
Kovcn Porest sites & magunetic survey of the Mownt Stromlo axrca has €aova
this to be vasnitable, wo plans are being mede to develep a site sast of
Kowan Foxest., This site is also contxolled by the Forests Branch, wvho have
to date redsed no objections for ite wse as en area for observatory woxlk,

Seismology. The locations of seismograph stations end aceelorographs
operated by BiR axrc shovn im Figuve OR 2, Analysis of the Alice Springs
seismographs continuad throughout the year end preliminaxy bulletins wexe
prepaxad end distribuied for this station., Preliminary monthly bulletins
vers algo issusd for tho stations at Hentom (Darwin), Toolengi, Norfolk
Island, Bsllficld, Macquarie Yulend, end Mavsom, Final data for tho
Intexmationpl Seismologicel Centxs £xom £l) institutions within Augtxalis,
Papua New Guinea, end the Britich Solomon Islands vere processed fox who
period Febxvaxry--December 1971 end semt 4o Edinbuxgh on magnetic tapo. Time-
gorted bulletins for t{he same pericd wexe aloo prepersd and distributed.
Delays wvere experienced in cbteining date from some of the wiversities and
this slowed dovm the production of bulletins., Figure OR 3 indicates the
amount of data produced by the BR otations, excluding those inm Antarctica.

Vork comtinued throughout the year on the Earthquake Date File and
all recorded eaxthquekes im the regiom 0-90%°S, 75-165°E, for the period
1900-1972 axe nov assembled in the fils, Extensive use of the system has
been made amd Mwry requests bave boem processed from both within and outsids
BR, Editing the filc involved relocatinmg early Australian earthquakes £xon
1918-1954, locating soms Western Austiralisn carthquakes from 1968-1971, and
adding magnitoude and intensity dnte vhexe possible for all New Guines
carthqualkes,.



Fig.OR -
AUTOMATIC MAGNETIC OBSERVATORY (AMO)
AND PROTON VECTOR MAGNETOMETER(PVM)
AMO FOR AD,
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FH AND Z
CRYSTAL CLOCK
CONTROL UNIT
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PAPER TAPE PUNCH
POWER SUPPLIES
AMO CONSOLE
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Work continuocd om nooombling thoe oquipwint for the nov seicmie

statione et Brokon Hill and CGiles. Dolays were eeusod by o shoricgo of

gono electronic compencnto, but the stetion is cxpected to be installcd
by Dosember,

Sgrgggzgggggﬂvggigqgo Seven acceolexogrems from Yonki and las wexe
analysed during the yoexw, snd a paper describing the resulis at the Yonki
and Panguoe sites was prescnted at the 5th WYorld Conference on Ezxihgueks

Engineexing,

On 10 Harch 1973 ea carthquele took place mear Picten in FNew Sooth
Wales, It was located at 340140S9 150029°E9 2t a depth of about 20 lau,
Its magnitvde wag about 5.5 om the Richtexr scale and it ceused mimor danegs
to buildings over a wide area (4000 kr?), Host of the structures affected
vere very old (some over 100 years) snd damege was generally coafinsd o
pPlagter work, tops of chimneys, amd brick or stome walls., Sowz of the
axcas post affected wers investigaied. No reporte were received of complete
chimmeys breaking at roof level and oply ome instence of significent dannan
to gteck ingide buildings (Wollongong Glass Works) was discoversd.

. Regional magnetic suxveys, Third-order surveys were completed im
Tasmenie and northexn Ausivalia as shova in Figuve OR 4, Over the axeas
sccessible by road, observations of D, H, and P were made at nominal 15-km
intexvalg. Altogether 79 1:250 GO0 Shest arcas were completed at an averass
station _density of about 14 stations per Sheet area (i.6. at 1 station pex
1300 3?), Two 15250 000 Sheet areas (MOUFT BANWERMAN and CORFISH) wowzs
surveyed by helicopier (uiilizing the same airerafi as used by the Cenning
Bagim Geological party) to test the feasibility of using helicopters to
covex the Sheet arsas that are inaccessible by road., It was found that,
provided fuel dumpz could be sited at suitable places, it would be possibls
to complets threc Sheet arsas per week, observiag at 24 stations per Sheat

axea.o

Io Avgost a firsi-oxder megnetic swrvey vas sterted uvsing a fired-ving
aircraft to provide transpext between the 62 stations (Fig. OR 5), H, D, and
F measurements vexe made at each siation, snd e fluxgate variogreph was
installed im twm at the control stations to provide a record of the travsient
vexiations, Figure OR 5 shows the route and station positions., The data will
be vwasd to compile meps of the megnetic £ield over the Ausiralian continent
for epoch 1975.0,

Crusial movements project, Papua Few Guinea, Heetings of an
intradepaxtmentel committes of Messrs Aronsen, Denham, and Dow (BMR), Cook
and Hurphy (Wational Mapping), and Williems (Heed Office, Minersle & Enasrgy)
vex0 held during the year to mensge the crustal movements projeect in Papus
Rews Guinea, The fixst set of measuvemcnis in the Markhsm Valley was made
by Watiomal Mapping in Avgnst and a preliminexy survey of the St Ceoxge's

Chennel sites was made im September,

Mundarégg Obsexvatoxy Group

Standard programs, A nommel-run magnetograph, World Standaxd and
supplementaxry seismographs, emd an IPSD ionosondc were operated 21l the yeaxr,
and preliminery resulis were distribuied. J

4 2-component Wood-Anderson seisnograph was installed at Mnndafﬁas
and the poak megnification of the supplementery (short-period vertical)
seicmograph was increased to 300 000,

i)
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Regional seiemology. Seismographs were operated at Kalgoorlie,
Marble Bar, Meekatharra, and Kununurra (co-operatively with the WA Public
Works Department). Resiting of the Kalgoorlie seismometer and installation
of a telemetered seismograph at Swan View/Mundaring were deferred because
of delaye in equipment delivery and site construction respectively. Short-
term recordings to study microtremors were made at Wongan Hills and Wagin.

A Nearly 4000 microtremors which occurred in the southwest seismic
zone between 1966 and 1973 were analysed, and a paper on them was presented
at the ANZAAS Conference in August.

One of the two accelerographs at Meckering was just triggered by
a minor earthquake (ML = 3.8) on 19 August (UT), but the recording was too
weak to be analysed; i.e. the maximum acceleration was about 0,01 g,

Port Morenyzépbeervatory Group

Standard programs. A La Cour normal-run magnetograph and a World
Standard and a supplementary seismograph were operated throughout the year, md the
results were distributed regularly. The IPSD ionosonde was closed down in
May after many failures in the previous six months.

The reporting service for felt earthquakes, previously operated by
the Babaul Volcanological Observatory, was transferred to the Port Moresby
Observatory in June. The PNG Seismicity File was maintained throughout the
year and earthquake hypocentres and intensity data from the area 0-12°S,
130-165°E were added to the file,

Regional seismology. Seismograph stations were operated at Kavieng,
Lae, Momote, Panguna (previously Kobuan), Talasea, and Wabag; the station
at Goroka was closed in November 1972. No progress was made on the establishment
of a station at Vanimo because of lack of equipment, and the proposed site
at Star Mountains was not tested because the future development of the area
is uncertain. Frequent record losses occurred at all outstations; most
losses were due to the use of photographic recorders, obsolete electronic
systems, and high failure rates of the EMI crystal clocks. A re-equipment
program is needed to reduce the number of maintenance and repair visits.

There were 18 accelerographs in PNG, two operated by a mining
company, and 14 accelerograms were obtained. At Lae, acceleration amplitudes
in a thick gravel subsoil are about three times as great as those on a solid
basement rock. At the Musa damsite, accelerograms from a basement rock site
are significantly different from those om a hilltip; higher intensities are
likely to be felt at the latter. The accelerograph network needed maintenance
visits every four months. '

Studies and reports were made or continued on regional focal
mechanisms, sirong-motion results, seismicity, and the Alotau earthquakes
of May 1973,

East Papua crustal survey. Assistance was given to the survey in
the preparatory stages early in the year, and one observer was provided during
the Survey (October, November). :
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Toolangs Observatory Group

A La Cour noxmnl-xun nagaetograph ond 3-component shoxt-period
and leng period seigrographs verc operatoed continuously at Toolangi; short-
period vertical seismographs were operated at Bsllfield emd Woxfoll Ysland.
A visual seismogreph wes reinstallod in Melbourne (Jenuaxy) for public
infoxmation purposcs, The nagnetic instrumeniation vag improved by the |\
addition of a singlo-component micropmloation recoxder (AX/dt).

Three loeal eaxthquakes (ML less theom 4) veve reported as felt, and
intensity questionnairvea were distxibnted for one of them, but the xeplies
vexe conflicting and no useful igoseigwal date wexre obtained, A4 study of a
pogsible effect from the f£illing of Lake Eildon in 1958 vas begun, end tho
assessment of the value of the Noxfolk Island oeismograph was coatinuved.

Anteaxretic RROSXEM

Continuous recordings were made at Macquarie Island (La Cour
noxagl-xum and rapid-run megnetographs end short-period vertical seismograph)
end Mavsor (normal-run and sensitive megnetogrephs end 3-component short-
period seismograph). Preliminexy date were distributed via the Toolangi
Group, At Macquarie Island & tide gauvge and g micropulsations recordor were
operated for Flinders University and the University of Alaska respectively,

Fo magnetic measuxemsnis were obtained in the field‘owing %0 a
change in ennual relief procedures, but arrvangements were made to ensuxre
that o geophysicist eccompanies future field expeditiong,

REGIOFAL SURVEYS SUBSECTION

R@gi@nal‘@xavigg Group

Gravity Map of Australias. Vexry 1ittle progress has been made im
produeing 9:250 0O computer-contoured Bouguer anomaly maps oving t0 the data
0B the tape f£iles not being in final form and to havdwars problems on the
CSIRO computer, Befoxre final contoured maps can be produced, all station
pooitions must be cheeked, heights must be converted to Australiawm Height
Datum (AHD) and ties between surveys must be checked, Mechanicsl failure in
the 30-inch drum plettex at CSIRO prevented any plotting during Septecmber,
The olov tuxmeround om the CDC 3600 computer after the CYBER 76 was installed
hemperod the produstionm of Baps foxr chocking, :

Recomputation of Vvity sveveys., The pilot contract for
recorputation of data was averdod To Layton Geophysicel Conmsultents end wvoxrk
started in Avgust. The surveys chosem for recomputation duxing the trial
contract ave shown im Figure OR 6, Rech survey is assessed by the contvracior
and an assesgment roport io cubmitted to the comtract supervisor, If thé
suxvey ig suitable for reecomputation the principal facts or £ield data axe
obtained and pumehed om sexds for processing into finsl principal facts on
the tepe files, Om corpletion of the recomputation & final report is
submitted to the supexvigor, %he date processing has been held up by the
changeover from CDC 3600 to CYEER 76 ecomputer, a reduction in shifts on the
CDC 36C0, emd parity orroxc om roading and veiting magnetic tapes. )

' Rezcomputation of the MR suxveys in central Ausiralis was completed,
All surveys wers adjusted at common tie statioms with the road survey results
controlling the helicopter werk, The rosults heve been added to or updated on



the tape filos, and map production hes started, York commeoncod on the 1260
holicopter survey of the Cenning B2sim. Tho 1969 contract holicopter survay
vas rocomputed foxr AHD heighis end mops vero produced for date chocking,

Cogputigg;gmq_p&leulaﬁéggu FNo majox changes were made %o tha
suite of progrsus {oxr eomputing gravity date during the Yeaxr, bui sevexal
errorg were corxvecied and soue smpll modificationy were made., A new &Lty
datun wan derived frou the scelo determined on the HMR-Soviet curvey, end
& conversion forrula botveen this datwa (Provisional 1973) a2nd the Poisdesm
datun currently being uvmed wes incoxpoxated in the programs. Tho contouring
programg were modified Yo enable mapu to be plotied on conic and rectangular
projcetions as well as Trensverse Hexeator, CSIRO's CYBER 76 computoxr
comraneed operation in July emd conversiom of programs from the CDC 3600
computer commenced in Sepiember., Tae CYBER editions of the programs wexs
thoroughly tested before the data files could be transferred to the nev
ceoputer format. A draft Resord entitled 'The Avstzalien National Graviiy
Bepogitory Coupuier System! wag coampleted; <this Record desecribes ths guite
of programs and the tape f£ilo oyctem emd ineludes user instructions.

BMR=Soviet vity survey. A gravity suxvey aleng the Avatxaliaa
Calibration Line (ACL; betwvecn Hobart end Leiagem, PRG, dvring Mey end Jumg
vas a co-operative project betwesm FMR end the Soviet Academy of Sciemccs,
The swwvey imvolved five BR officers with four LaCoste & Ronbexrg meters snd
five Worden meters and six Russians vith nine GAG-2 maters., A chartercd
BC.3 aireraft (VE%MIN) vas used for transport, The resulis of the BUrveY Were
veitien wp in a joint paper emtitled 'Soviet Australisn Gravity Survey Along
the Austzaliam Calibration Line' submitted for publication in Bulletin

Ceodesique. The stations read om the BMR-Soviet suxvey om the ACL are showm
in Piguxre OR 7.

A nes milligel scale based om neasurewents with the Soviet GAG-?2
gravity meters hes been adopted. This scale egrees substentislly with U.S.
Alr Force results from 1965, dut changes the provieusly adepted Australion,
milligal by about 1:2000, These scales end other pertinent measvremenits axre
coupaxrsd in Figuro OR 8,

Izoxal notwoxk. A suspecisd exror im the Igogal network betvesz
Pexth end Goraldton vau confirmed by measurements using two laCoste and Romberg end
one Vordom meter, The valwve listed for Geraldton im the BMR Imogal ligt
is 0,26 mCal too high, During the swvey ties wers wade betwesn Canberra,
Sydney, Poxth, Geraldton, Mowat Magnet and Mexxedin, 2)) with two LaCoste and Rombaexrg
metexrs, Soven mew Isogel stationg wers establiched, one each in Sydney and
Goraldtom and five im Perth, A ney calibretion renge was established in Pexth,
neex Muodering Obsexvatory, uging %o LaCoste snd Romberg, two Wordens cnd ene Sharpe
meter, A4ll meters gave consisteont resulins but the Wordens had apparently
changed in calibration facter since theix last calibration on the Canborzea
Calibration Ranges. A Beechcxaft Barom aircraft vas chartered for the tises
between Pexrth, Geraldton, Mount Magnet, and Mexredin, A tie betvesm Perth
anéd Christmas Island was made with the co-opexation of the Engineering
Geophysics Christmas Island Groundvater survey party and o geophysiciet from
Hurdaxring Observatory. The Isogal work i shovm in Figure OR T,

During the ACL survey several new Isogal stations wexre established
at sirports along the cast coast, Nev Isogal stations wexe set up a% Adelaide
Aixport to replace stations destroyed by redevolopment of the terminal buildings,.
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A1l resuwlts from LaCoste end Romberg measurementis onm the ACL have been
recomputed using new calibraiion factors detexmined by the HR-Soviet survey
resulis, Koy values have boon adopted for eelibration ranges a3 a reoult of
this recomputeiion.

Dzacriptions ef now Ioegal stations at importent sites wero zomt
to the International CGravimotric Commigsion for inelusion im the IGC 1icts
of stationg,

Horizontal pendvlums and caxth tides. Contimuous records for
most of the yeer were obtained £rom both herizontel pendulums installed at
the Cooney Observatory mear Awnidale, An attempt ves made to improve the
quality of the traces by roplacement of the mirrors. New mirrvors vhiech vere
bought as optically flat vexe foumd {0 be inferioxr to tho original mixxrors,
g6 the original mixwors were rosilvered and replaced inm the pendniums, axé
the quality of the ¢racos wes much better., There are still some wmexplained
Jupo im the traces which osccux indspendently om both pendulum records.

The ambient temperature end pressure inm the niche are mow being xecorded,

The records are scaled on & magnet@gr&m scaler, and the digitized
values axs processed end anslysed imto Eaxth tide components. The precessing
of the reecords has proceedod slowly owing to lack of staff,

Eagt Papue gravity survey. A gravity survey is being carrisd out
in somjumetion with the East Papua crustel suxvey, The helicoptsr chaxtered
for the erusial suxvey is uscd for tramsport on gravity work vhenever available.

Leko Goorge grevity BUXTeY. Gravity measurenents werc made on and
axowné Loke George, teking adventage of the wausuvally low level of the Leke.
The Department of Sexrvices and Property lovelled some trsverses on and axround
the Leko at the request of BMR, The Lake George exea is of interest becausc
of a high gravity snomaly foature, Mors work will be dene if the lake dries
up Lforther, '

o fataxctic gravity suxveys. Eighty nev stations vers established in
the Prince Charles Hounteins and Mawson axeas of Anterctica. The results of
&ll BMR suxveys im Antevetice have been computed om the LaCoste meter scale,

A ¥ie betvecn Sydney, Christchurch, and McMurdo is planned foxr
December, This tie would maks use of & United States Air Force airveraft fox
tranoport between Christchureh and MeMurdo, It is proposed to maks
moacvxenents in Now Zsalond dveing the survey.

Equipaent. All gravity metecrs to be used om the BMR-Soviet survey
wexe thoroughly choeeked end 28justed, and the five HWorden meters wers
evacunteds <he battoxy packe woro overhauled and 60 novy Ni-Cd batteries wers
bought, After the suevey tho metexs wexe checked and freed for use by othexr

groups, Yordem nster 169 amd InCostc and Romberg G132 were sent to their respective

menufacturers in the Unitod Stotes for maintenanco and repair., Master Wordonm
548 was comvexted to conotcni-temporatvxe operatiom after the ACL suxvey and

it chowed bettor dxift chnxnetoristies, but thexc ic some uneeriainty in its

calibration factor, .
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General., Gravity data for rcad surveys in New South Wales were
received from the NSW Geological Survey. All the data held by WA Petroleum
were made available to EMR for recomputation and incorporation in the EMR
tape fileas. Copies of the EMR gravity computer programs were given to WAPET
and the South Australian Mines Department. The SA Mines Department is converting
the programs to run on a CDC 6600 computer in Adelaide and will be able to
exchange data with BMR in the standard EMR format.

REGIONAL STRUCTURAL SURVEYS GROUP

Bowen Basin survey

A seismic refraction survey was conducted in the Bowen Basin, Central
Queensland, during May-June 1973 by BMR and the University of Queensland,
using the routine blasting in the open~-cut coal mines in the Basin as energy
sources., The locations of shots and recording stations are shown in Figure OR9.

The survey provided a field test of BMR recording equipment prior
to the East Papua crustal survey, The data obtained are to be used in an
M.Sc. theasis by C.D.N. Collins, a cadet with BMR at the time of the survey.
A Record describing the background and operations of the Survey was prepared,

All recording was done on magnetic tape and played back later in
Canberra. The development of play-back equipment currently in progress will

enable the quality of many of the records to be improved, by reduction of
Play-back noise,

Both first and later arrivals were picked from the records, a
preliminary time-distance curve was pPlotted, and seismic velocities were
derived from it. It is hoped to be able to add considerably to these arrivals
by re-reading records and correlating events between records.

There is evidence of four distinct crustal layers overlying the
mantle. Their velocities are, in order of increasing depth, 4.0, 5.5, 6.4,
and 6.9 km/s respectively. The uppermost layer velocity (4 km/s) was found
by laying a spread cable adjacent to one of the blasts. There are no first
arrivals from the lowest crustal layer (velocity 6.9 km/s) and its existence
is inferred from later arrivals.

The Upper Mantle velocity is found to be about 8,2 km/s with an
intercept time of 7.3 s,

All arrivals, irrespective of shot-to-recorder azimuth, have been
plotted together. Evidently there is little or no dependence of veloocity
on direction of travel of the seismic waves and hence the layering is
substantially horizontal along the axis of the Basin.

Strong S-wave arrivals with a velocity of 4.7 km/s'are present on
all records, as well as surface-wave arrivals,

Recordings made at the Charters Towers Seismic Observatory will also
be included in the interpretation, giving distances up to 650 km between shot
and recorder, Regional gravity will be taken into account in interpreting the

data and it is planned to use a ray-tracing program to test the crustal models
derived, '
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This suxvey shouwld give detailed and well establisbed velocity
infoxration along the exic of the Bovem Basin from which ¢he structure of the
vhole Basin can be obtaimed by the placing of recording stations at epproprinte
distences on clither sido of this mnin traverse.

Eagt Papus crustal suwvey

Yhig suxvey was plavncd ag a joint project with Australiar Fatienal
University, Melbouwrmo University, Queensland University, end Havaiian Instituts
of Geophysics, EMR oxgenized and co-ordimatod ibe project and has providcd
the bulk of mempower, squipment, and finenec.

The objectives of the survey are %o investigate the gross teectonic
features in the Papuvan peninsule, im particular the supposed boundaxry beiwssn
ths Solenon Sca amd Avstralisa plates aleng the Owen Stanley fauli Cystem,
Possible differences of crustal structvxc om either side of the boundaxy, ths
nature and configuratica of the Papvan Ultremafic Belt, and subsuxface siruectuxe
rolating to the volcanic and seisaic activity in the area.

The suxvey comprises {wo traverses acxoss the peninsula with shotas
2t sea norih and south of the peningule, end further shots in two lines along
the FE and SY coasts. Distribution of ststions in the peninsula is neceasarily
somsvbet ixveguler becavse of dAifficult access. There will be aboui 60 shots
of 1 tomme each, intended to be recoxded at distances up to 400 kas about 50
additional small shots (180 kg) will bo located close to the coast o provide
deteil of the shallower formations,

The coastal barge Sir Alom has been chaxtered for the shooting vessel,
Four cabins end caravens have beem instelled on the deck for accommodation,
offices, and toilet facilities. ‘

The recording sites werc surveyed by Amelgamated Dscca Surveys under
coniract, and the position of the boat at shooting times is boing detexzmined
uging SHORAN equipment by FNavigation Australis Piy Ltd under contxact. These
tvo contxacts were supervised by the Dspartment of Sexvices and Propexty, A
helicopter and light aircraft have been chaxtered for moving equipmznt and
personnel in getiing-up reeording stations,

The recording equipment for BMR stations, designed and assemblsd in
the PR Geophysical Laboratories, consists of 29 sets of anglegue tape recording
equipnent capable of running wsttended for about two veeks, The marine
explosives wsed im the suxvey ave part of a batch domated by WAPET to BMR for
uge in selentifie rescarch.

Messrs Finlayson and Coutts visited Papue in Februaxy to meke
preliminary axrrengements and inspect xocording sites., Messrs Dooley and
Everinghem inspectcd Six Alanm in Moy end discussed with the owmers and
shipping suthorities im Port Horesby problems of fitting-out the vessel <o
BR requirements. The equipcent left Ceaberza om 29 Avgust for shipment at
Sydney but owing ¢o variove strikez did mot axxive im Poxt Moresby wmtil
9 Octobexr, The vessel vas eventually fitted out, recording stations were
ingtalled, end shooting started on 25 October.

Hegd Office activities

Sere preliminaxy work wes dono on the results of the Trans-Australis
seismic survey carried out lato im 1972, but the analysis was mot completed
because of faults im tho playback equipment, the prsoccupation of tha group
vwith orgemizing the East Papen suevey, and delays in obtaining xecords fxom
other paxticipants.
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The main analysis of the 1967-69 Nov Britain crustal SUXVeys was
completed and several papers have beeca published, but analysis of special
aspectis of the date comtinuved intexmittently.

Computer programs were develepod for iracing soismie rays thxousgin
& layered spherical Eaxth, and interpretation of mesnetis anonelics, snd vork
ves staried on digitizing records fren the tape-rocording seismographs,
Conversion of previously written pregras to the CYBER 76 compuier was begum.

40 GEOPBYSICAL SERVICES SECTION

ELECTRONICS SUBSECTION

The Subsoction is divided into three groups: Instrument Developaent,
Systens Developzeat, and Electronic Maintenancs and Testing, No nov major
projects wers uwmdertelken in Instrument and Systems Dsvelop-ent Groups Ini973,
and comgiderable assigtance vas given to Procursment Group in thoixr pleat
buying program.

Tnstrwent Dovelopment Group

Heo nev major projects were wnderteken this year because of
unforesecn dovelopment and production problems with the MFS airboxme fluxngate
magnetoneter and the recording seismograph sitations. Capacity waz still
limited by the numbexr of staff, and & worldwide scareity of quality eloctromiec
companentis rosulied in meny delays,

MFST Fluxgatc Magnetometex, The prototype continued to fumection
in aircraft VB-EMG watil Merch, vhen the pre-production model was instelled,
The oxiginal intention was to proceed directly from the prototype to the
final produstion vexsion, but because of extensive viring and mechanieal
differcnces a pro-production model was necessary to resolve problens caused
by layout chenges. Debugging this model and its installation comtinucd wmtil
July, vhen production model S/F {1 was completed and installed, 4 further month
vas necessary to obtaim satisfactory pexformance, i.s. noise below one
nanotosla, repoatabllity to one manotesle, thermal drift less than ome
nanotesls per degree, and frecdom from baseline shifts produced either by
the vait itsell ox other airexaft equipmspt, An identieal uait, S/W 2, wvas
compleicd in September and is to be a back-up, Both vmits vere tested
operationally before the aiveraft dopaxted for Cookioum at the end of
September, :

Both ASQ-10 dotector heads used with the MFST were overhauled
mechanically during the year, but & fault in the S/F 2 bhead was not igolaked
in timse for suxvey usc.

Work commenced om the comstruction of a third electromic wvnit which
vill inecorporate improved comstruction methods fox higher reliability.

MIS2 Proten Hagne tome tex, Construction of serial numbers 4 to 6
proceeded until completion im July. This project, in particular, suffered
from deleys im component delivery, Fisld tcots revesled two problems not
encountered im the first three production models. Ome, 2 design error im the
depolaxizing circuit, vas easily xomedicd; the other, marginal instebility in
the preamplifier, is under roview at the time of writing (September).
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Noiso levelo highexr than moxaal from most operationnl units woro
found to be causod by inmcufficient fluid in tho detootors as o rooulti of
dimensienal changes in the production of wubber £luid bottloo., Tosts with
an experimental toroidal deteetor showsd comsiderablo oignal improvement, and
@ second toroid of optimized dimcnuoienc wac designcd to fit the Aere Commander
toved bird., Becauso of imcreased woight this eanwot be flowm uwwtil o streiner
cable is fitted.

A MRS3 Proton Magnetometex. Ko significant progress wes made with
the design of this lov-pover magnetometor because of concentration of effort
on projects of higher priority. :

Begional Structural Group recox and back systoms, Because of
deficiencies foumd in protoiype unitg, woxrk ecomntinved on the recoxrding cystems
vatil dugust, This work included the desiga of an lmproved dusl F¥ modulatoxr
BF 2 vhich vas more imswme to interference from essoclated modules and
facilitated setting up of the TAM 5 seismic amplifier, construction of
calibrator modules TSC 1, temperatuxc tests om TAM 5 amplifiersg, snd the
redesign of pover supplies to reducs pover comsumption.

A total of 21 recoxding systems wexs produced for the East Papua
Crustal Survey im Octobex,.

Initially, the Thermionies system was adapied to pley back records
produced om the modified Akel recoxders, Becawse of low signzl-to=noige
ratio obtained from the Thermionics amplifiers, resulis were wsgatisfactory
and did mot permit proper evaluation of the recording systems. A prototype
system, suitable for field playback and using an Akai tape deck fitted with
a servo-controlled motor, was designed together with low-noise emplifiers and
phase-locked loop demodulators. A dynamic range of 40 dB is obtainable at
speeds varying from 15/256 in/s to T4 in/s. This system has
completely velidated the recording systems., Some remeining design prodvlems
concerned with low-speecd operation will be investigaeted om completion of
the suxvey.

BE-BVR digitel acquisition system. Construction of a hard-wired
acquisition system for the Aero Commender aireraft was let o contract, and
delivery is expected in November, Comstruction of a digital scalexr fex the
gamma—-xray spectromoter and modificatiom %o am MNS2 ragnetometer were commenced
to permit imtexfacing vith this system.

Hagneto-telluric system., In co—operation with the Electroniec
Meintenance CGroup the Ceotronics megneto-telluric system and Hewlett-Packard
2116 digital acquisition system werschocked out and the data acquisition
sof tvare written end decwcntcd. D. Esrx participated in the combined survey
vith Macquexriec University dvxing Juwne end July inm the Milduse arce.

Obsexvatory magnetosram digitizexs, The project vas deferved until

1974,

Ad hoc jjobs, These jobs imcluded: design and constrwction of tve
o=Kt! temperaturc control waits, PZC1, to maintein a comstant temperature of

. 0% in em instrursni but at Mawvson; rebuilding of the prototype MNST ground

station magneiomaier end construction of a second production model; design

of thermormzter temperature probes for the Airbomne Subsection; elimination of
temperatuxre effects in a film processoxr tranmspoxt, for the Alrborne Subsgection;
elimination of interferonce betweon the cemers motor and Samme—xray specirometer
in sdrcraft VE-HMR; end design of a timing eircuiy for vaxious obsecxrvatory
applisations,
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' K, Seers vas a delegate to the IREE Convention in Melbouwnc
duxing August,

Syotems Dovelepmaut Group

D. Remsey vas ewployed full-time om the G.S.I. Pendulum projost
until the beginning of March vhen he vas seconded to the Geophysical
Engineering Group, The sub-professional steff vere fully employed on
Instrumsnt Development., P, Hillkes wvas the only othor member of the group,
and from April onvaxd soms of his time vas allocated <o plant purchasing
with the Procurement Group,

¥idal gravity. The work on this project was reviewed vwith the
Crustel Studies Group im February amd it was concluded that neither the
North American nor Heiland graviiy moter is suitable for modification %o 2
tidal gravity meter. %o main problem is their large temperature coefficient
vhich necessitates very accvrate temperature control and measurement before
dependable tidel gravity recoxrds could be obtained,

G.S.I. pendwlums, HMost of the time spent on this project was
devoted to reducing the noise or the pulse from the photo-FET detector
used to detect the lasexr light beam from the swinging pendulums, The noisc
vas reduced from 50 mV o 5 mV by rebuilding the associsted electronics using
CHMOS integrated circuits instead of ToT.L. integrated circuits, The remaindex
of tho time was spent testing the Natiomel Standards Laboratory penduvlums,
vhich have 178° knife cdges. The first set of tests produced anomglous resulis
because the period of the pondvlums increased pon=lineaxly as the amplitude of
sving decreases (equivalent to 1500 mGal change foxr half amplitude and
probably due to movement of the pendvlums on their agate planes), The
oxriginal G.S.I, penduluvms’ period decreases as the smplitude decreases in en
almost linear menmer snd at much smaller rate (equivalent to 7 mGal for half
amplitude), The knife edges from the N.S.L. pendulums were returned to
- Sydney, where the angle was changed %0 173%, After this modification tho
results obtalned wexe closer %0 the resulis vith the original G.S.I. penduluns,
but indiceted that the N.S.L. penduwlums were still poving slightly om the
agate plane during & series of swings and that more work om the knife edges
vas neededo The resulis will be revieved inm the neaxr future to decide whether
additional work ig justified,

Remote semsing, P, Hilluma stiended neetings of the A.C.E.R.T.S.
Committce and continucd reading relevant literature. Assistance vas given to
the Geologicel Branch from tins to ¢ime wvhen reguested.

Long-period seismometexr, A bandbook is being produced.
Elecetronic Maintensnce and Testing Group

This grovp provides ths folleving sexrvices: maintenance snd testing
of elecironic equipmsnt used by the Geophysical Branmech im field surveys and
obsexvatoricss acceptance testing of nev electromic equipment; assembly of
nev equipment and systems designed im the BMR laboratoxies, and the installation
of equipmsnt im road wehicles, eircralt, ead chips. An increesing amount of
similaxr vork is alse being done for other BMR brenches.

Sexvices wexe supplied im 1973 to the folloving groups:
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Observatory. Two seismograph stations were assembled. One is to
be installed at Giies, WA3 the other at Broken Hill. Modifications were made
to the seismograph installation at Manton Dam, NT. Assistance was given with
setting up the Elsec digital magnetioc observatory at Kowen Forest, ACT,

The program of modifying EMI digital clocks continued, and a new
time-pip generator was designed and built. This will be used to provide
ABC radio at Port Moresby with hourly time signals.

Maintenance was performed as necessary on various magnetometers,
digital clocks, and time-signal receivers.

Engineering Geophysics, The new Geotronics high-current IP
transmitter was checked out operationally. Assistance was given in assembling
and testing resistivity and magnetic equipment for both the Canaway Ridge and
Christmas Island surveys, and seismic equipment for the former survey.

Shallow marine seismic equipment was set up for the Westernport
Bay, survey in Victoria, where both reflection and refraction techniques were
used very successfully. Technical manpower was provided to help start the
survey.

Minor repairs were done on equipment ranging from seismic cables
t0 marine recorders.

Marine Seismic. A marine proton magnetometer was installed on the
M.V. Manly Cove, the vessel engaged on National Mapping's bathymetric survey,
and the accompanying shore magnetic monitor station was set up.

Crustal Studies. For the 1973 East Papua survey 21 automatic
remote seismograph stations, designed in the BMR Laboratories, were assembled
and tested; eight hand portable transceivers were modified for shot-instant
transmission and the marine seismic sparker equipment was checked and housed
in a container for installation in the shooting ship. Assistance was given
with setting up the equipment on the ship.

Metalliferous, Repairs were done on logging and Turam equipment,

Marine Geology. A marinelprotan magnetometer was installed and
urgent technical assistance provided on two occasions.

Bathymetry Seoction, National Ma Division. EDO sonar Doppler
equipment and a BRaytheon bathymetry system were tested and installed on the
M.V. Cape Pillar, Assistance was also given in the magnetometer installation
and servicing.

Geological Branch. Various radio transceivers and portable loggers
were serviced.

General acceptance testing was carried out as various items of
new equipment were received. In particular, considerable work was done on
the Geotronics magneto-telluric equipment.

Magneto-telluric survey. In the first half of 1973, the
commercial Geotronics magneto-telluric equipment bought by BMR was interfaced
to a Hewlett-Packard 2116B computer and peripherals and, with BMR-written
software, these provided a complete magneto-telluric data acquisition system.
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The equipment was installed in a standard shipping container mounted on a
3=-ton truck. In June-July 1973, a Joint team of eight people from EMR and
Macquarie University took the MT acquisition system on & trial survey in the
Murray Basin area. Six sites between Mildura and Broken Hill were covered.
No major problems were encountered during the survey and considerable
experience was gained by the EMR party by working with Professor Vozoff of
Macquarie University. The data from the survey have been processed on the
same minicomputer as was used for the field recording. Results so far
agree well with the known geological features of the Basin and confirm DC
deep resistivity measurements carried out near one of the six sites, This
is the first use known to BMR of 3~dimensional magmetic and 2-dimensional
electric magneto-telluric equipment in Australia., Further field work with
Macquarie University is planned for 1974,

Trainee Technical Officers. Of the seven trainees who commenced
at the begimming of the year, three have left and those remaining are
employed throughout the Electronics Subsection. The Electronic Maintenance
and Testing Group is responsible for their general supervision,

- MECHARICAL SUBSECTION

The subsection comprises three groups: Mechanical Design,
Mechanical Instrument Construction, and Mechanical Maintenance and Testing.
Loss of trade staff and the need to let many machining jobs to contract
seriously affected progress in 1973.

Mechanical Design Group

The group comprises an engineer with subprofessional support staff.,
Several major projects and many minor design projects occupied the group
throughout the year.

Rebuilding of 3000-m well logger. This project involved extensive
redesign of major systems and components and rebuilding of the old cab.
The hydraulic winch drive and control system was redesigned using a high-
torque slow-speed motor to provide safer and more flexible speed control.
Emergency braking was also provided. The cable layering device was rebuilt
and new logging speed, cable strain, and depth monitoring facilities were
provided, A new hydraulic and electric power plant was specified and bought.
The truck winch and fuel tanks were relocated on the new Dodge 7847 chzssis,
and other lesser modifications were necessary because the vehicle had not -
been supplied to BMR specifications. Cab air conditioning was provided and
appropriate protective and safety enclosures, where necessary. Extensive
modifications were made to down-hole flowmeter and caliper tools to enable
them to bq used simultaneously.

Ground power-unit for survey aireraft.. A compact ground power-unit
suitable for transport by air was designed for airborme surveys. It
incorporates a Wankel rotary motor and aircraft generator built om to a light
manoeuvrable trolley. The unit received a Department of Civil Aviation
certificate approval for operation within 50 feet of an aircraft during
refuelling operations.
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Hinor dooigm projocts. Dooign projoeis of a cmallexr nature or in
support of projects outsido tho soctiom included: & fibroglaso-enclosod
liquid-filled toroidal coil foxr the towved bird associated with tho MNS-=1
proton magnetometer; modifications to a sampling tube plunger and ite support,
for the Beas Becking Leboratory sediment sampler; a tilting freme fox
dispensing of liquid nitrogen im the Bses Becking Laboratory; a motorised
drive for a 2000-f% poxrtable well logger; a drying cabinet for cxrushed coxe
semples storsd in the Core and Cuttings Laboratory; & tape slack eliminating
device for Akel {ape recorders used with the crustal survey equipments
modifications to & towing shank of itraller ZTB=-84T7; a suppoxrt stiructure for
rollex tables used for ejecting explosive charges on crustal surveys.

Drafting services. Sexvices mostly in support of Electronics
Suvbgeotion projects included: chassiz end panels for the MPS=7 magnetometer
and pover supplys panels to suit Isep chassis for the Broken Hill and Giles
seismic stations; & themaistor enclosure for the temperature controller at
the Mawson Antarctic sitation; mounting of a megnetometer coil on a water ski
for the Westexnport Bay suxrvey.

Consul ting services, Consuliing services wexre provided throughout
the year end included the two majox projects listed below,

Marine coxring drill for offshoxre sampling. Work for the Geological .
Branch on the feazibility of ocean bottom drilling for mineral sand samples
progressed during the yeaxr to the stage vhere two definite proposals were
received foxr the purchase of equipment from overseas suppliers, Two definite
proposals for the hire of equipment and personnel for mineral exploration were
also received. Further inquiries from one Australian company axe continuing
on the basis of their supplying cquipment and services with & view to future

. BMR purchase, or continuing future contiracts.

Camera for reduction of continuous seismic sections. This investigation
was requested by the Sedimentary Basins Study Croup to meet & need for
reduction of x and y axcs of long records to different scales, The investigation
hes advanced to the stags vhere & Sydnsy company bas a practical propesal for
the deovelopnont of one of their existing machines for continuous operation
instead of & frame<by-frame opsration., The development of the machine %6 sueh
& stege cowld involve a cost of up to $20 000,

M@eh&nioal Instrument Comstiruction Group

The group, which compriscs the machine shop, the heavy workshop, and
the model moker's ghop, vas mainly concerned with the comstruction of new
equipment end insgtruments and modificatiems of existing equipment, Tho shops
contributed substantially to the following projocts:

PNG Crustel Study Projeet. (1) construction of a large number of
electronic chassis compomenis fox the rocording seismographsy (2) extensive
modifications and rofitting of two ship's containers to serve as mobile
vorkshop, office, and living quaxters for the g@ophysieal crew on boaxrd the
survey vessels (3) a boomn to suppori a sparker axrray from & survey vessel;
(4) & sieel roller suppoxt for slidimg cemistors with explesive charges
ovexboaxd, .



. ﬁObﬂil@iﬂﬁ'q§¥§900=q~ggglrlggﬁpga (1) relocating an undor-ehasoio
vinoh om tho mev logging vobiclo to aveid intexrferoneu from the oab whca
that ic pleecd on its chasoios (2) zolocati tho fuol tonko o ollev noxo
ground clgarance on crogs—oountry jourmeyeos n?}) reviring the eabin, xolining:
its walls, fitting nov flooring, constxvetion and £itting of woxk bonsh, nnd
inside end outside painting,

The group constructed such imstruments and equipment as a drying
cabinet for the Earth tide recording equipment at Armidale; a suppoxrt and
cover-cum-trangit case for a masgmetic stora warning detector; slide adaptiers
for fitting 35-mm transparancies in & 2% inch squarc slide holders o

crankvheel for a constant-temperature stirxing bath; a mould for g fibreglass

enclosuxe to fit a fluxgate magnetometer head in the Twinm Otter aircrafts
six decomposition vessels for the Bass Becking Laboratory; a rxain sensor
end housing for the Division of National Mappings two trailer-mounted cable
reels for the Engineexring Geophysical groups; developing tanks and plate
holders for the Geochemical group. The towing shank and trailer of the

20 kVA motor alternmator were modifisd and strengtheneds & stainless steol
trangducer mounting shaft for a shipborne Doppler navigation system vag

- repaired end & marine cable winch was repaired, dexusted and repainted.

Mochanical Maintenence and Testing Group

The group overhguled, repaired, and tested field instruments such
as an OCE g copying maching; Porta-loggers; Polaroid camerasg PRO-11=6
seismic cameras; the escape mechanism of two Patek-Phillippe clockss a
TRO=6 paper m2gazine; gearboxes and chart-drive mechanisms of Esterline
Angus, Hewlett Packard, Rustrak, Wideo, and Speedomax recorders; the gearbox
of a fish-eye survey cameras stersoscopes; portable cable recls, and g N
Statfile camexa. The group servieed and calibrated such equipment and
instruments as Esterline-Angus, Moseley, EPC, and Rikadenki recordersj
Philips multimeterss psychrometers; Mechanism and Askanig microbarometerss
& 35-mn strip cemera, and a Vinten instrumentaticn cemera; Worden and
LaCoste & Romberg gravity meters; and a tachometer for the well logging
equipment to monitor the depth of %he logging tool in a borechole., The group
modified the brake system on a Porta-logger xeel to allow for a controlled
descent of the logging tool; designed and made an antivrapping device to
avold jewming of film in a 35-mm guxrvey camera; end rebuilt an ASQ-10
detector head for an airborne fluxsate megnetometer from new parts supplicd
from overseas. The group also comstructed o numbexr of cylindrical detectors
for en MNS-2 proion magnetoneter and fitted one of thess in a nevly made v
towed bird, Work comtinved om the vpgreding of a sparxe airborne strip camera.

SERVICES SUBSECTION

The Services Subsection comprises four groups: Procurement, Rock
Measurements, Engineering Geophysics, and Geophysical Drafting.

Procurement Groug

The group carried out technical investigations for a wide range of
geophysical equipment, including writing of tendsr specifications and
recommendations for accepiance of tenders, Tochnical enquiries for components
for plant construction in the Geophysical Sexrvices Scetion continuved to
occupy most of the time of one member of the group,
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Bock Heasurements Group

300 rock mamples end 20 other assorted seamples were measured duxing
the year, The measurementis were principally on paleeowagnetie parameters,
electrieal propertiies, magnetic susceptiibilities, and ultrasonic velocities,
Most of this work orxiginated from vithin MR, dut sevexal requesiz vera
received also from extexnsal orgenizations (Buxmah 011, CCAE, RAAF).

A program of rock sempling in commoxion with engineering geophysies
and palacomagnetism was wadextaken duxing the excavation of the Tuggeranong
sewer tuumel, The palacomagnetic work was cerried out im conjunction with
the Research School of Faxth Sciences, ANU, About 100 oriented rock samples
were collected and measured aleong the tunnel, For each ssmple one pilot
specimen vas domagnetized in stages in an glternating field and at least two
other specimens were measured for initial stable remsnence., The resultis give
a nevy palasomagnetic pole for the Late Silurian-Early Devonian period which
supplements other pole positions obteined from Southeast Austrslia. The
palacomagnetic date have also indicated some folding im the rock which has
proved difficult to determine by other means, This woxk will continue
into 1974 vhen the tumael will be complesed,

Design and preliminary work wes done on the manufacture of a heat

~ conductivity appaxatus and on sm alterneting field demegnetizexr fox

pelacomagnetic investigations. Specifications were worked out for a rock
nechanics press, and afier extensive negotiations with the menufacturers &
pexticular press was recommended for purchase, It is expected that this press
will be ingtalled eaxly next year. A Shore havdness test imstrument was
adapted for automatic recording of readings. The existing laboratory equipment
for the msasurement of electricel comductivity and IP parameters of roek
semples vas redesigaed to eliminate several sources of exror., A i2-inch
dismond sew machine end an 8<imch dismond lap were imstalled,

Hngineering Ceophysicel Groum

Yhe BEngineerving CGroup was at Lull strength during the wvhole of the
year, Fo.J. Teylor attended the Internetionsl Conference on Geophysics of
the Eaxth snd Ocean at Sydney; G.R. Pettifer atitended an AMF course on
Bagineexing Site Investigations in Adelaide. B, Dolan attended the 4th
Cxovndweter Conforence and also an AMF course on Formetion Evaluation and Log
Interpretation im Adelaide, P.J, Taylor and G.R. Petitifer attended a course

on megneto=tellurics given by Professor Vozoff{ at BMR.

Fi@ld surveys during the yeex vexe conducted in Papuwa Fevw Guinea,
Qm@@n@landp HSH ACT, Victoria, Teswsais, end Chriztmas Island.

Black Mountain enginsering survey. Seismic refraction work was doneg
at the prop@sed site of the Black Mountein Communications Tower., A complete
investigation was not possible because of restirictions in the use of explosives
in the vicinity of the existing television {rvemsmitters. A hammer was used
as an emergy source end the results indicate that slightly veathered rock
exists within a fev metres of Tthe suxfasce.

Tuggeranong Tunnel engineexing survey. Additional seismic refractiom

vork was donc along the tunnsl line shead of underground workings. Nineteen
seismic sproads were completcd and the resulis indicated that the tunnel would
be in fresh bedrock over the axes investigated, Good corxrrelation exisis
between strusturel features indicated in the seismic sections and the geology
along the tumpel line, TFaults subsequently encountered im the tunnel correlate
vith anomalies im the seismie seetiorg.
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No, 2. The aim of the survey wus 1o detoxmino oonditiono of exenvationg

for a large rectangulex reservoir. Tho rooulte indieated that hcavy blasting
would be requirzd for most of the excavntion; consequently wa altexmativo
gcheme of eivculaer Yenks gited on the muwface vas adopted.

HYenniassa and South Toxrcu@jéRaservoir Sites engineoring suxvey.
Seismic refraction work vwas done st five resexvoir sites in the Tuggexenong
Valley. The resulive indicaie high bodreck velocities close %o the suxfaca
on mest of the sites and that heavy blasting will be required foxr excavation,

Movmt Stromlo engineerinz survey., Seilsmic work was dane om &
proposed site for & settlement lagoom om Mount Stromlo. The aim vas to
detexamine rippability of the material to be excavated., Results imdicate
that blasting will be xoquired over about two-thirds of the site, It was
recomnended that the site be moved a short distence in order to reduce the
emovnt of blagting.

Googony Damsite engineering survey. Seismic work wes done at
selected sites along the path of the proposed pipeline from the damsite, to
deternine seismic velocities im areas of deep cuis, Six spreads were
completod and the zesulism wexre supplied to the Engineexing Geology Group,

Tuggeranong Town Centre engineering survey. A seismic suxvey,

consisting “of five isolated ﬁpr@adsg vas made to assi@% with & study of the
tovmn centra, At the time of writing the results had not been analysed,

A magnetic suxvey was also made along five traverse lines to locate
fauvlts which might allovw seepage from a proposed lake in the vicinity. The
coverage was not sufficient to make a thorough appraisal, but there were no
obvious indications of faulting over the areas covered.

Orroral Valley Laser Lunar Ranger Site enginmeering survey. The

Division of Fational Mapping proposed to imstall a Laser Lunar Ranger station -

in the ACT as paxrt of & worldwide study of geodesy using a number of such ,
stations. An important requirement for the installation is that it be founded
on bedrock. The Enginesring Geophysies group made & seismic refraction and

rogistivity survey of thice sites to determime the best foundation conditions.

Tvo of these sites had over 10 metxes of highly weathered material
overlying bedrock., The third site had bedrogck outcropping at the edge of a
gteep slope and beside enother area of very deep veathering; this site was
the best of the three but is not considexred ideal,

ACT vibration measurements. The Engineering Geophysies group
conducted a numbexr of vibration investigations in the ACT during 1973, Most
of these investigations were to ensure that ground vibrations from blasting
did not{ threaten nearby stxuctures.

Heasurements were mede at the Mount Stromlo water treatment works,
the Tuggeranong Sewer Tunnel site, and at Weston near the Tuggeranong Freeway
construction site. For residences & limit of 0.75 ' in/s partiele
velocity vas set and for other structures 1.5 in/s, The maximum peek particle
velocit§ recorded near e residence was 0.44 in/s and next to a water main was
1,50 in/s.
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Lae geophysical survey (hydrology, PNG)., A geophysical survey wae
conducted around the town of Lae end its environs to assist with groundwatexr
studies of the arca and to agsist with town planning in regard to earthquake
rislk,

The axea consists of unconsolidated sand, silt, clay, gravel, and
boulder gravel which, according to drill-hole data, extend to depths beyond
100 m, The seismic date indicate that the boulder gravel may extend %o
depths of Ti15 D in one place,

The resultis of tho survey indicate that vater bores can be extended
to much greater depths than the existing bores. Seismic data from the arsa
of proposed industrial development west of the Lae township show & large
thiclmess of floodplain alluvium, probably vater-saturated mud and clay,
vhich can extend to & depth of 250 m, This area is likely to be moxs
suscoptible to eaxthquake damage than those regions of boulder gxavel north
of the Lac towmship.

Maxkham Valley seismic survey (hydrology, PNG). Seismic refraction
work was done at three places in the Markham Velley in oxdex to determine
the thiclmess of wvnconsgolidated sediments. This project was of particular
intexest since no seismie work or desp dxilling had been underiaken in the
valley previously. The results of woxk om the Leron Plains, which are
typical of the Maxkham Valley, show that unconsolidated sediments (sand,
clay, gravel, and boulder gravel) extend to a depth of 600 m. This is

underlain by consolidated sedimentary rock (velocity 3500 m/s) which is

probably intxruded by metemoxphics. Similar resulis were obtained at anotherxr
place ncex the Rumu River. The concluzion dravn {rom these resulis is that
thexe is a good possibility of finding deep aquifers which could provide
adequate supplies of water for stoeck amnd irrigation,

Christmes Island groundvater survey (hydrology). Additional watex
supplies are required Yo work the inferior grades of phosphate on Christmas
Island, Am experimental survey vwas made to assess the value of geophysical
methods im locating growdwater in ecavities in the limestone which covers
the island,

Dipole=dipole and Schlumbexger electrode arrangements were used
in resistivity traversing. The rvesistivity of water-filled cavities was
found to ko much lover than that of limestione, but dxy cavities were
characterized by vexy high resistivities. Figure GS 4 shows the results of
& dipole=dipole iraverse acrosid & lmowm water-producing cavity. |

The seismic refraction method was wsed to determine the thicknass

.of the lirsstome but did not prove direetly useful in locating cavernous

areas. Gravity anomalies were cbtained over the cavities, and magnetic
survey resulis gave some indication of the thiclmess of limestone over basalt.

Moura Coal Field imvestigations, Qld. Hagnetic and resistivity

work was done im the vieinity of Moura &8 part paxt of a continuing study of the
uge of geophysice in mapping structures im the coal fields.

‘Tvelve depth probes wore completed using the Schlumberger electrode
configuration with current cloctrode spacing vaxying from 10 m to 1 kmo
These probes were located im the viciniiy of thes open-cut coal mines. In
addition ome deecp resistiviiy probe, involving a total current electrode
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spacing of 11 km, was located on the Baralaba road in the vicinity of

the Moura No, 1 oil well., A 4-layer computer interpretation of one probe
is shown in Figure GS 3. The boundary shown at 480 m corresponds with
the top of the Baralaba coal measures.

Fifteen kilometres of continuous magnetic traverse was completed
in the vicinity of the open-cut coal mirnes. The recording technique
allowed readings to be taken at approximately 1-m spacing along the entire
traverse.

Computation of magnetic and resistivity results has not been
completed as yet but preliminary analysis of the resistivity results
indicates good correlation with borehole data.

A request was made by the Queensland Mines Department and the
mining operator of the Moura coal mine to measure the level of vibration
from the heavy blasting used to remove overburden in the open-cut coal mine.,
The request followed complaints made by a resident living about 3 km from
the workings,

BMR officers recorded the level of ground vibration from an
explosion of 100 tons of ammonium nitrate at a distance of 335 m from the
explosion. This measurement indicated that there is little possibility
of such explosions causing damage at distances greater than 300 m from
the explosion,

Deep resistivity probes, Mildura. Two deep resistivity probes
were carried out 30 miles southwest of Mildura, Vic., The Schlumberger
electrode configuration was used with current electrode separation up to
6 km, An interpretation of the east-west line is shown in Figure GS 3,
The boundary shown at 710 m corresponds with the top of the granite
basement given by seismic results. These depth probes were made in
preparation for magneto-telluric experiments in the area.

Well Logging. Supervision of contract well logging. The group was
responsible for technical supervision of two contract logging surveys, the
first of which commenced in 1972 and the second in October 1973, Both

surveye were in the Surat Basin in the southeast of the Great Artesian Basin.

Gamma, neutron, temperature, differential temperature, flow-meter, and
caliper logs were obtained.

BMR's deep logging equipment was transferred to a new truck
chassis and rebuilt, with considerable improvements in layout and design.
The work could not be completed in time for field work in 1973 because of
tendering delays for the supply of new motor-generator and compressor
power unit,

Considerable assistance was given to geologists in the use of
small portable loggers, including a number of visits to field parties to
repair faulty equipment.

Geophysical Drafting Office

The flat-bed digital plotter became operational in 1973 and greatly
increased rate of production of maps, Two additional drafting staff
positions were created to look after this specialized activity. At the
end of 1972 the Drafting Office had filled almost all positions but at *ize

of writing this report there were eight vacancies and little prospect of these

being filled. A submission for additional staff for marine survey drafting
has been prepared.
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Ground Surveys Drafting Group. This group is reaponsible for
the drafting requirements of seven geophysical groups., Work completed
during the year comprised:

(a) Seismic surveys. Officer Basin Survey - 20 plates; Carpentaria
Bagin - 1 plate; Bowen Basin refraction -~ 2 plates; Trans Australia survey -
5 pPlates.

(b) Crustal studies, Rabaul Caldera - 5 plates; New Britain and
stations - 113 plates; mDagnetic and gravity curves - 60 plates; New Britain/
New Ireland - 9 plates; Trans Australia - 7 plates; Australian regional
magnetic - 3 plates.

(c) Observatories. Strong-motion results - 8 plates; Lae area PNG =~
4 plates; Australian earthquake data - 5 plates; Trans Australia - 11 plates;
Mawson annual report - 4 plates; USSR pendulum equipment - 6 plates; °
Tsunami catalogue - 3 plates; East Canning Basin earthquake - 3 plates;
distance from Alice Springs in degrees - 1 plate; working report of
g€eodynanmics project -7 plates.

(d) Metalliferous surveys. Captains Flat 1972 - 20 plates; Tennant
Creek 1971 - 21 plates; Downhole IP tests - 6 plates.

(e) Engineering surveys. Tharwa-Williamsdale - 5 plates; Naas-Tharwa -
5 plates; Molonglo freeway - 4 plates; Tuggeranong urban - 6 platesj
Tuggeranong freeway ~ 2 plates; Currarong vibrations - 2 plates; Musa:damsite
1972 - 54 plates; Mordialloc Beach - 2 plates; Mildura deep resistivity -
2 plates; Googong damsite - 1 plate; Tuggeranong tunnel - 3 plates;
Orroral Valley ACT - 5 plates; Lunar Laser Ranger site - 2 plates; Isaacs
suburb - 5 plates; shallow profiling -.6 plates; computer forms - 3 plates;’
Graph particle v. distance -~ 1 plate; Googong damsite pipeline - 1 plate.

(f) Gravity surveys. National Gravity Computer System - 11 plates.

(g) Marine surveys. Gravity tie data, structural trends and
bathymetric features - 2 plates; wharf Isogal stations - 43 plates.

(k) Miscellaneous.

137 miscellaneous drawings were made for various groups, and final
additions and amendments were made to 362 plates for inclusion in the Record
series,

198 dravingl for slides were produced for symposiums, lectures,
and journal papers.

' The Petroleum Titles Map for December 1972 was produced for 3-colour
printing for the Petroleum Technology Section.

The following plates were drawn for Operations Branch: BMR érogram
1973 - 9 plates; organization charts - 4 plates; computer costing forms -
2 plates.

. During the year, 84 830 prints were made in the plan printing group
for the whole of EMR.
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Airborne Drafting Group. The work consists of presurvey
compilation of programmed areas, plotting, digitizing of flight-line plots,
compiling and drawing of plates for Records, and quality control of contract
surveys. The following survey areas were processed during the year.

(a) Regional surveys. BENDIGO-WANGARATTA, TALLANGATTA Vie 1972
(completed); Eucla Basin SA 1972-73 (completed); ALLIGATOR RIVER, MOUNT
EVELYN and COBOURG PENINSULA NT 1971-72 (completed); Western Australia
purchase survey: RASON, MINIGWAL, PLUMRIDGE, and CUNDEELEE 1:250 000 Sheets
(cheeking completed, compilation for automatic processing commenced):

ALCOOTA NT 1972 (compilation completed and Record plates commenced); Officer
Basin (presurvey compilation completed); CLONCURRY Qld 1973 (compilation
completed); WESTMORELAND Queensland 1973 (compilation compieted); WAGGA WAGGA-
CANBERRA NSW/ACT 1973 (compilation of survey data continued); GEORGETOWN=-

RED RIVER Qld 1973 (presurvey compilation completed); Carpentaria Basin Qld
1973 (presurvey compilation completed); Western Australia 1972 Contract
computer generated contours (finalization of total magnetic intensity contours
completed?? Northern Eromanga Basin Queensland (nearly completed); control
traverses 1973 for Aeromagnetic Map of Australia (presurvey compilation
completed); Northern Eucla Basin radiometric follow-up traverses (compilation:
of survey data completed); PERTH, PINJARRA, CORRIGIN, and KELLERBERRIN, WA
1972 (compilation completed ready for machine contouring); Victoria River
Bagsin NT (plates for Record commenced); Magnetic Map of Australia 1:2 500 000
(compilation continued).

(b) Detailed surve%s. Arltunga Nappe Complex (compilation completed);

PROSPECTOR, Queensland 1973 (compilation completed); HEDLEYS CREEK, Queensland
1973 (presurvey compilation completed).

214 plates were drawn for presurvey reports and Records. Final
amendments of 98 plates were made. 51 drawings for slides were produced for
_lectures,etc.

Gravity Drafting Group., This group is trying to handle the more
urgent marine work coming off the flat-bed plotter,

b
(a) Gravity surveys. 1970 helicopter gravity survey, SA (completed);

1973-74 helicopter survey NSW/Vic/Tas (plotting of elevation control traverses

80% completed); 1971=72 helicopter survey, WA (57 Bouguer anomaly maps

completed); 1:2 534 400 map of Australia, updated WA 1972 material

added (completed); 1:5 000 000 Gravity Map of Australia (black and white :

edition completed, hand coloured version prepared for photography);

1972 helicopter survey contract drafting WA (56 x 1:250 000 Sheets, 20 sheets

completed to Stage I); Gravity Map of Australia 1:2 500 000 (no progress

since end of February 1973).

(b) Marine surveys. Continental Margin marine survey preparatory work
(completed); Continental Margin preliminary flat-bed plotted contours (49 maps
at 1:2 500 000; preparation for reproduction 80% complete).

There were 235 miscellaneous plates drawn for Records, and additions
and amendments to 186 plates. 61 drawings for slides were produced for
symposiums or lectures. 47 Bouguer gnomaly maps at 1:500 000 scale were
printe do ’ '
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Cartographic Group. This section fair draws for photo-litho
repreduetion. The following were completed:

Western Australian 1969 aeromagnetic and radiometric survey (contour sheets
completed); 19 geophysical base maps 1:250 000 (completed); Central Great
Artesian Basin 1968 aeromagnetic (printed and delivered); SANDSTONE and
YOUANMI seromagnetic and radiometric (printed and delivered); Papua New Guinea
1969-71 aeromagnetic (9 maps, at the printers since August 1973); Western
Austmlia 1972 aeromagnetic contract surveys (4 sheets, continued);

GOULBURN 1965 aeromagnetic and radiometric (completed); Southern Cape York
Peninsula - WALSH, MOSSMAN, CATRNS 1:250 000 sheets (bases being redrawn);
Gravity Map of Australia 1:250 000 (S.E. quadrant sheet scribed); Petroleum
Titles map to June 1973 (commenced).

Plates for BMR magnetic, gravity, and radiometric pamphlets were
redrawn. 12 Aeromagnetic and 10 mini-max 1:250 000 'flat-bed' scribed sheets

avaiting precessing.

' Flat-bed plotter. Early in the year the flat-bed digital plotter
installation was completed, and after trial runs began to produce aeromagnetic
and marime maps according to program. The following maps were produced:
Continemtal Margin preliminary contours - (187 maps); preliminary T.M.I.
conteurs, airborne, 1:100 000 (70 maps); final T.M.I. contours airborne,
1:250 000 (19 napts; Continental Margin current vector maps (12);

1:108 000 map graticules (9); 1:50 000 map graticules (7).

Miscellaneous program tests and grids at various scales and épacings
were alse produced,

5¢ REPORTS, MAPS, LECTURES

Listed in the following pages are reports and maps issued during

1973, reports in preparation, papers published in outside journals, and

addresses delivered at meetings and conferences.

BMR PUBLICATIONS

Bulletin 105 FOWLER, K,F, . ' Ice thickness measurements in
MacRobertson lLand, 1957=59.
In Pulletin 125 WATTS, M.D. Geological interpretation of a
(Geelogieal , gravity survey over basement
Papers, 1969) inliers near Millungera, north
Queensland. ‘
MARWARING, E.A. Palaeomagnetism of some Recent
basalts from New Guinea,
Bulletin 152 HAIGH, J.B. & - Standard curves for interpretation
SMITH, M.J. of magnetic anomalies due to thin

finite dykes.

Report 159 FINLAYSON, D.M. Isomagnetic map of the Australian
region for epoch 1970.0,



Report 163
Report 168

BOULANGER, Yu.D,

SHCHEGLOV, S.N.
(USSR Acad,of Sciences)

WELLMAN, P., COUTTS, D.A.,

BARLOW, B.C.

BRIGGS, I.C.

DENHAM, D.

DOOLEY, J.C.

FINLAYSON, D.M.,
cuLL, J.P.

FITCH, T.J., WORTEINGTON

M.E.(A.F.U.), &
EVERINGHAM, I.B.

MILSOM, J.S. (formerly
BMR, now Imperial
College, London)

WIEBENGA, W.A., BARLOW
B.C., FURUMOTO, ‘A.S.
$H.I.G.), WEBB, J.P.
Univ. Qld)

GOVT OF AUSTRALIA

BROWN' A'R.

ALMOND, R.A,

Gosses Bluff, NT.

- EXTERNAL PUBLICATIONS

Soviet~Australian gravity survey
along the Australian Calibration
Line.

Machine contouring using minimum
curvature

Seismicity, focal mechanisms and
the boundaries of the Indian-
Australian plate, in The Western
Pacific Island areas, Marginal
seas, Geochemistry.

Is the Earth expanding?

Structural profiles in the New
Britain/New Ireland region.

Mechanisms of Australian-
earthquakes and contemporary
stress in the Indian Ocean plate.

The gravity field of the Papuan
Peninsula

Crust structure and boundary

conditions between the Ontong
Djawa Plateau, Bismarck Sea
and Solomon Sea (Abstract).

Recent advances in gravimetry

for physical geodesy in Australia.
7th U,N. Reg. Cartog. Conf. for
Asia and the FPar East.
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Prosfam MANYPLOT - Computer calculated inverse
Laplace transforms for prediction of
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Galilee Basin seismic and gravity survey,
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Magnetic and seismic profiler records in the
Biemarck Sea and Melanesian Archipelago.

Preview report for the marine geophysical
survey of the Gulf of Papua and the Bismarck
Sea, 1970.

Gravel for rural roads seismic surveys,
Tharwa, Williamsdale, ACT, 1972.

Gravity survey Goulburn and Ovens River
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Broken Hill Power Station vibration
measurements, Nov, 1972,

Eastern Papua aeromagnetic survey, Part 2.
Southwestern panel (onshore) flown in 1970-71.

Officer Basin seismic survey,WA 1972,
Operational Report.

Crustal structure in southwestern Australia
from seismic and gravity data.

High-resolution seismic profiling survey of
Port Phillip Bay near Mordialloc, Victoria 1972.

Seismological report on the Madang earthquake
(31 October 1970) and aftershocks,

Officer Basin detailed gravity survey, WA
1972. Operational Report.
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Presurvey report on marine geophysical survey
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NSw, 1971. '

Soviet-Australian gravity survey along the
Australian Calibration Line
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A discusaion of the gravity anomalies of
the Precambrian shield of Western Australia,

Recent advances in gravimetry for physical
geodesy in Australia.

Aspects of the structure and tectonie history
of the continental margin of northern
Queensland.

Visit to geophysical survey vessel, M.V,
Petrel, March 1973,

Simpson Desert earthquake, central Australla,
August 1972,
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Digital data acquisition system for Twin
Otter aircraft.

Crustal structure in southwestern Auétralia.

Lake Windermere seismic refraction survey,
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Program for East Papua crustal survey,
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Presurvey report for the airborne magnetic
and radiometric surveys of the Westmoreland
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Mawson Geophysical Observatory annual
report 1971.

Macquarie Island Geophysical Observatory
annual report,1971.

Report on overseas visit, 1973.

Mundaring Geophysical Observatory annual -
report, 1972,
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The structure of the north Tasman Sea.
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Georgetown 1:250 000 Sheet areas, Qld 1973
(Restricted).

Preview report on helicopter gravity survéy,
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1972,

VWangaratta, and Tallangatta 1:250 000 Sheet areas, Vic
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Presurvey report for the Officer Basin aeromagnetic survey,
WA 1974. 3 ,

Airborne magnetic and radiometric survey of the Cobourg
Peninsula (part), Alligator River and Mount Evelyn (part)
1:250 000 Sheet areas NT 1972,
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Range, Peak Hill, Nabberu and Stanley 1:250 000 Sheet
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Tennant Creek geophysical survey, NT, 1971,

The follow-up of an airborne gamma-ray spectrometer survey
in the Rum Jungle area, NT.

Cloncurry area geophysiocal survey, Qld 1972.

Tennant Creek geophysical survey, NT 1972.

Mary River area geophysical survey, NT, 1972.

1

Alligator River area test gravity survey, NT 1972,

Basin Creek Prospect experimental geophysical survey,
NSW, 1973.

Woodlawn experimental geophyeical survey, NSW, 19753.
Transient-EM tests, northern Australia, 1972.

Structural interpretation of the Bismarck Sea: Continental
margin survey report.

A geophysical analysis of the continental margin of north
Queensland: Continental margin survey report.

Structure and sediment distribution of the Great Australian
Bight: Continental margin survey report.

Sediment distribution and structure of the Naturaliste
Plateau: Continental margin survey report.

Structure and sediment distribution of the northwest margin:
Continental margin survey report.

Geophysical results from New Guinea waters: Continental
margin survey report in Area No. 1.

Geophysical results from the Coral Sea: Continental margin
survey report, Area No. 2.

Geophysical results from the Tasman Sea: Continental margin
survey report, Area No. 3.

Geophysical results from the Tasmania area: Contingntal
margin survey report, Area Fo. 4.

Geophysical results from the Great Australian Bight;
Continental margin survey report, Area No. 5.

Geophysical results from the southwest margin: Continental
margin survey report, Area No. 6.
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Geophysical results from the northwest margin: Continental
margin survey report, Area No. 7.

Magnetic jumps at turns: Continental margin survey report.

Geophysical results from the Timor Trough: Continental
margin survey report, Area KNo. 8.

Magnetic diurnals using shipboard data: Continental margin
survey report.

Long-term drift of the gravity meter S-24: Continental
margin survey report.,

Correlation between ship and shore magnetics: Continental
margin survey report.

Gravity noise assessment: Continental margin survey report.
Documentation of marine data acquisition system, JOY,

Eastern Tasmania and NSW coast, continental margin survey
preview report,

Western Tasmania and eastern Bight, continental margin '
survey preview report.

Coral Sea, continental margin survey preview report.
New South Wales, continental margin survey preview report.

4 proposal for deep seismic sounding survey in central
Australia.

Ngalia Basin seismic survey, Northern Territory, 1967-1969.

Officer Basin seismic and gravity survey, WA, 1972.

Magnetic curve matching using the Vista Vision screen.

Bowen Basin seismic refraction survey, May-June 1973:
Operational report,

The Australian National Gravity Repository computer system.

Focal mechanisms of earthquakes in the New Guinea/Solomon
Islands region,

(Inst. Geol. & Geoph., Siberian Division, USSR Acad. Sci.)
Papers on the seismic reflection and refraction methods
(transl. J.C. Dooley).

Reconnaissance helicopter gravity survey of the northwest
of Western Australia, 1969.
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Reconnaissance helicopter gravity survey of the southwest
of Western Australia, 1969,

Reconnaissance helicopter gravity survey, SA, 1970.

Evaluation of radio positioning equipment for helicopter
surveys.

An attempt to use palaeomagnetism to show the rotation of
the Kempsey Block,

The development of a high-resolution seismic profiling
system for shallow water, 1971-72.

Visit to Hong Kong, Japan, USA, Canada, England, and
Poland, 1972-73.

Christmas Island groundwater survey, 1973.

Canaway Ridge, Queensland, groundwater survey, 1973.
Moura Coalfield geophyeical survey; Part 2: grafity,
magnetic, and resistivity surveys.

Broken Hill power station vibration-measurements, 1279
ACT reservoir site investigations, 1973.

Effects of blasting near electricity transmission towers,
1972.

Wewak groundwater survey, 1973.
Lae-Markham groundwater survey, 1973.

Goulburn Valley gravity survey, Vic. 1971-72.

Tuggeranong urban development area, geophysical survey
ACT, 1971=T72.

Markham Valley gravity survey, PNG, 1972.

Musa River hydroelectric scheme seismic survey PNG, 1972.

A.M.F. Engineering Site Investigations Course, Adelaide, 1973%.

Ground vibrations due to the Concorde sonic boom, NT 1972,

Orroral Valley Lunar Ranger site seismic survey, ACT 1373,
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Mildura deep resistivity probes, Vic. 1973,

Westernport seismic profiling survey, Vic. 1973,
Googong Dam pipeline seismic survey, ACT 1973.
Tuggeranong Town Centre seismic survey, ACT 1973,
Tuggeranong Tunnel additional seismic survey, ACT 1973.

Windorah geophysical survey, 1969.

Daru, PNG, geophysical investigation for groundwater, 1972,

Isaacs urban development geophysical survey, ACT 1973.

Guidance for the use and care of H.F. transceivers in the
fielda

Notes on the fabrication of printed circuit boards

A discussion on the design, manufacture and tests of

radar intersection buoys.

The effects of finite magnetometer bandwidth on a point-
source aeromagnetic anomaly,

Development of a digital counter for GSI and NSL quartz
pendulums.

Modification of Press-Ewing long-period seismometer to
compensate for effects of temperature changes,

High-performance airborne fluxgate magnetometer MFST7.

General-purpose proton magnetometer MNS2,
General-purpose seismic amplifier TAMS.
A time-varied gain amplifier for shallow seismic profiling.

Reconnaissance magneto-telluric test survey in the
Murray Basin, 1973.
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1:250 000 AEROMAGNETIC AND RADIOMETRIC MAPS PRINTED

Survey Year Type Map Name Remarks

Sandstone 1968 M/R Sandstone Printed and released
1973

Youanmi WA M/R Youanmi "
Central Great 1968 M Adavale »
Artesian Basin Qld

M Blackall o)

M Brighton Downs LJ

M Eromanga bl

M Jundah "

M Longreach "

M Maneroo "

M Quilpie by

M Thargomindah o

M Windorah o
Eastern Papau PNG 1969&71 M Abau Printed 1973

M Buna o ‘

M Cape Nelson Ly

M Fergusson 1 )

M Kalo "

M Port Moresby : W

M Samarai "

M Trobriand I u

M Tufi " ‘

M = Aeromagnetic Results only
M/R = Aeromagnetic and radiometric results
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PRELIMINARY GEOPHYSICAL MAPS RELEASED

The following preliminary maps were released and became available
from the Commonwealth Govermment Printer and the relevant State mines

departments.

Aeromagnetic contour maps 1:250 000

Bendigo, Wangaratta, and Tallangatta Sheet areas.

Aeromagnetic contour maps 1:100 000

These are listed in alphabetic order under the 1:250 000 Sheet names,

1:250 000 Sheet area

Alligator River
Bencubbin

Cobourg Peninsula
Glenburgh
Melville Island
Moora

Mount Evelyh

Nabberu

Finghan
Peak Hill
Perenjori

Robinson Range

Stanley

Bouguer Anomaly maps

1:100 000 Sheets released

Field Island, East Alligator, Oenpelli, Kapulga,
Cahill, Howship

Kalannie, Beacon, Wialki, Koorda, Bencubbin,
Barbalin

Wellington Range, Cobourg, Croker, Murgenella,
Landor, Erong

Cape Don

Watheroo, Dalwallinu, Moora, Wongan

Mundogie, Jim Jim, Gilruth

Fairbairn, Methwin, Rhodes, Merrie, Nabberu,
Granite Peak

Ninghan, Marangalgo, Bungar, Mount Gibson,
Jeallan, Earoo

Jamindie, Three Rivers, Marymia, Bryah, Doolgunna,
Thaduna

Yandanooka, Perenjori, Rothsay, Carnamah, Caron,
Monger

Errabiddy, Marquis, Milgun, Gould, Moorarrie, Padbury

Earaheedy, Lee Steere, Coonabildie, Mudan, Glenayle,
Kahrban

Bouguer énomaly map of Australia 1:5 000 000.

Bouguer anomaly maps of the following 1:250 000 Sheet areas,




Ajana
Barlee
Belele
Burnabbie
Byro
Cooper
Cue
Culver
Dongara
Duketon
Edjudina
Eucla/Noonaera
Forrest
Geraldton
Glenburgh

Glengarry
Jubilee

Kennedy Range
Kingston

~75=

Kirkalocka
Laverton
lennis
Leonora
Loongana
Madura
Mason
Menzies
Minigwal
Mount Phillips
Murgoo
Nabberu
Naretha
Neale
Kinghan
Peak Hill
Perenjori
Plumridge
Quobba

Rason
Robert
Robinson Range
Sandstone
Seemore
Sir Samuel
Stanley
Talbot
Throssell
Vernon
Waigen
Wanna
Westwood
Wiluna
Wooramel
Yalgoo
Yaringa
Youanmi
Yowalga

GRAVITY MAPS PRINTED

1:500 000 scale Bouguer anomaly maps of the following 1:250 000 Sheet
areas in 1973:

Abminga Curnamona Olary
Alberga Everard : Ooldea
Barton Fowler Orroroo
Birksgate Frome Parachilna
Callabonna Lindsay Port Augusta
Childara Mann Streaky Bay
Chowilla Maurice Tarcoola
Cook Noorina Wells
Coompana ' Fullarbor Woodroffe
Copley Nuyts Wyola

1:500 000 scale Bouguer anomaly maps reprinted in 1973:

Balladonia Jackson Mount Isa

Baralaba Minilya/Winning Pool Newdegate

Corrigin Mondrain Island Robertson

Cundeeles Moora Runton

Dampier ¥ount Barker Winning Pool
_ Zanthus
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