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SUMMARY

A new National Gravity Base Station and datum value was adopted

- by Australia in 1973 (Sydney A = 979 671.86 mGal), This followed the
completion at this site of an absolute determination of gravity by the
National Standards Laboratory, and the measurement of the gravity interval
Sydney A to Moscow (Ledovo) in 1972 by Soviet scientists using five OVM
pendulums, The Soviet Union and Australia carried out a co-operative
survey along the 3 Gal Australian Calibration Line in 1973, Eight GAG-2
gravity meters defined a gravity scale to an accuracy of 2,5 parts in 105,
and this scale has been adopted for Australia,

The reconnaissance gravity survey of Australia that was started
in 1959, was completed in 1974, The minimum station density is one station
per 130 km2, but one %uarter of Australia has a station density of more than
one station per 50 km€, About one half of Papua New Guinea is now covered
with reconnaissance or detailed gravity surveys., In Australia and Papua
New Guinea about 600 000 land gravity stations have now been observed., Data
from all gravity surveys are being recomputed to obtain more accurate
principal facts based on the 1973 gravity scale and datum, and on new
Australia-wide altitude and position networks, ,

A marine gravity survey covered the Australian and Papua New
Guinea continental slope, and parts of the shelf and deep sea floor,
during 1970 to 1973, The survey comprises 176 000 km of profiles, with a
line spacing varying from 37 to 56 km,

Earth-tide records are being obtained from a set of two Verbaandert-
Melchior horizontal pendulums installed in a tunnel near Armidale, New South
Wales,

Work in physical geodesy includes the determination of a new
astro-geodetic geoid, a new free-air geoid, and a new determination of the
vector defining the location of the Australian Geodetic Datum relative to
the Geocentre,



1, INTRODUCTION

This report is intended for presentation at the seventh meeting
of the International Gravity Commission (IGC) of the International Association
of Geodesy, to be held in Paris in September 1974, and covers the period
July 1970 to June 1974, Earlier periods are covered by the national reports
to previous meetings of IGC prepared by Dooley (1959), Langron (1966),
Dooley (1965a), and Barlow (1970), The IGC reports are overlapped by
national reports to the general assemblies of the International Association
of Geodesy, :

Acknowledgment is made of information supplied by Division of
National Mapping, Department of Minerals and Energys National Standards
Laboratory of the Commonwealth Scientific and Industrial Research Organisationg
Mines Departments of South Australia and New South Walesy Geology Department,
University of Tasmanias and School of Surveying, University of New South
Wales, Acknovwledgment is alsc made to petroleum and mineral exploration
companies who have contributed to the gravity coverage of Australia,

The Bureau of Mineral Resources, Geology and Geophysics (BMR)
is the responsible Australian Government authority on gravity matters., This
report has been prepared in the Geophysical Branch of ENR,

2., NATIONAL GRAVITY BASE STATION

In the period 1950 to 1973 gravity measurements in Australia
were made relative to the Melbourne pendulum station (45474A, BMR No. 5099,9901).
A value of 979 979.00 mGal (Cook, 1957) was adopted for this station by Dooley
et al,, (1961), ' _

In 1973 a new National Gravity Bage Station in Sydney (4533A: BHR

No, 5099.9905) and a gravity value of 979 671.86 mGal were adopted (Boulanger

et ale,, 1973)s This station is adjacent to the site of the absolute deter—
mination of gravity in Sydney (Bell et al., 1973), and is accurately tied to
Moscow and Potsdam by recent Soviet OVM pendulum work (Gusev, 1973), Gravity
meter ties from other countries to Sydney are stronger than to any other
place in Australia, Sydney being the main international airport., The IGSN

71 value for Sydney A (Morelli, 1974, pers. comm,) results from the latest
analysis of these gravity meter results, Three nearly independent values
for the Sydney station 45331A are given by the above sources as follows:

Absolute determination 979 672,00 = 0,20 mGal (3xs.d,)

IGSNT1 979 671.86 £ 0,021 mGal (s.d,):

Soviet result 979 671.84 + 0,06 mGal (B.d,)"
where s.,é, is standard deviation

The values agree within their stated accuracy, The IGSN71 value
for Sydney A was adopted as the new datum for Australia,
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3o ABSOLUTE MHASUREMENT OF GRAVITY AT SYDNEY

An absolute measurement of the acceleration due to gravity has
been completed by Bell et al,, (1973) at the National Standards Laboratory,
Sydney, The experiment was of the rise and fall type in which measurements
were made of the vertical motion of a cube corner reflector in vacuo (Gibbings

et al,, 1971),

The final value of gravity is based on 192 measurements, 160 with
& standard length approximately 0,415 m long, and the remainder with a
standard length approximately 0,219 m long. The measured values were
corrected for the tidal effects of the moon and sun but were otherwise un-
treated, The value of gravity obtained at the measurement point is 979 671,60
mGal, and this value is considered to be in error by not more than 0,2 mGal
(3 standard deviations),

The measurement point (BMR Station No. 7299.9999) is 1.2 m
above floor level and 1,50 m north of the Sydney permanent gravity station
45331A (5099,9905), The gravity difference between these stations was
determined by four la Coste & Romberg gravity meters (Wellman et al., 1974).
The final value for the permanent gravity station 453314 is 979 672,00 %
0.20 mGal (Bell et al., 1973).

4, PENDULUM MEASUREMENTS

In December 1972 the Central Research Ingtitute of Geodesy,
Aerial Survey and Cartography (TZNIIGAIK, Moscow) of the Soviet Union
carried out a tie with a set of five Soviet OVM pendulums between lMoscow
(Ledovo) and Sydney., The purpose of the work was to determine accurately
the gravity interval between the Sydney absolute gravity site and the
other absolute sites in the world, so that the absolute measurements can
be intercompared, and an accurate correction to the Potsdam datum determined,
Arrangements for the tie were made by Professor Yu,D., Boulanger of the Soviet
Geophysical Committee of the USSR Academy of Sciences and by BMR,

The gravity interval between Moscow (Ledovo) and Sydney A was
determined to be =1879.54 £ 0,06 mGal (s.d,) (Gusev, 1973), The gravity
interval between Potsdam and Ledovo has been determined as 291,327 * 0,019
mGals hence in relation to the old adopted value of 981 274,00 £ 0,00 mGal
for Potsdam, Sydney A value is 979 685.79 ¥ 0,06 mcal,

During the period 1971 to 1973 BMR carried out experiments aimed
at developing a relative pendulum apparatus which could measure gravity
intervals to an accuracy of 0,1 mGal, The equipment consisted of a GSI
relative pendulum swinging chamber, with three pendulums of fused quartz
with steel knife edges, A light beam, supplied by a 2 mW He-Ne laser, was
detected by a photofet, and the period was calculated electronically using
a rubidium frequency standard for time, Three sets of pendulums were usedj
the original GSI set with approximately 120° angle knife edges, and two
other sets manufactured by National Standards Laboratory with 178° and 173°
angle knife edges, The pendulum, optical and timing system measured the
mean period of 50 swings to an accuracy equivalent to 0,1 mGal standard
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deviation, With the 120o angle pendulums the periods change by only 2
parts in 107 during 1000 swings; however, useful results could not be
obtained because the periods were not reproducible, This is thought to

be because of non-~elastic deformation of the knife edges and agate flats
when the pendulums are brought down onto the agate flats and swung, The
National Standards Laboratory (CSIRO) suggested that there may be only
elastic deformation with a knife edge with a 1780 angle, However, pendulums
with 1780 knife edges give periods changing by 1 part in 104 during 1000
swings, and a compromise knife edge with 173° angle gave a period changing
by 5 parts in 105 during 1000 swings, These results were not encouraging
and development work on the pendulum apparatus was not continued,

50 GRAVITY SCALE

In the period 1950 to 1965 Cambridge pendulum results with a
magnetic correction were used to control scale in Australia (Dooley et al,,
1961), Between 1965 and 1973 a 'mean Australian milligal' was usedj the
average given by the two intervals Melbourne - Cairns and Melbourne -~
Darwin as calculated from the values of a 1962 adjustment of Dooley (1965b),
This scale is compatible with the scale given by the 1950-51 Cambridge pendulum
results calculated without magnetic correction (Barlow, 1970),

Results from various subsequent surveys (Wbollard and Rose, 1963
Japanese Government, 1959, 19703 ~ Whalen, 1966) indicated that gravity
intervals calculated using the 'mean Australian milligal! were too small,
but the new pendulum and gravity meter results did not define a new scale
sufficiently accurately to warrant a change,

In 1973 the Geodesy and Cartography Survey of USSR and the
Soviet Geophysical Committee of the USSR Academy of Sciences in co-operation
with BMR carried out GAG-2 gravity meter measurements at seventeen airports
along the Australian Calibration Line (Boulanger et et al,, 19733 Vellman et al.,
1974). The GAG-2 gravity meter operates on the same principle as the Norgaard
gravity meter; it has an astatic quartz torsion system and gives superior
results (Sazhina & Grushinsky, 1971). Scale along the 3000 mGal calibration
line was defined to an accuracy of 2,5 parts in 105, and the 'mean Australian
milligal! was shown to be 5 parts in 104 too small, Thias ACL scale
established with GAG-2 gravity meters, was adopted as the new scale for
Australia in 1973 (Boulanger et al., 1973) Subsequent work and calculations
(Wellman et al,, 1974) show that this scale is compatible with overseas
absolute measurements, and overseas Gulf, Cambridge and OVM pendulum measure-
ments within experimental error,

\

Gravity scale in Australia is now primarily defined along the
3000 mGal Australian Calibration Line, consisting of airports between
laiagam in Papua New Guinea and Hobart in Tasmania (Plate 1). Gravity
values at these airports are used to calculate values for stations of the
Australian National Gravity Network, and are also used to calibrate LaCoste
& Romberg gravity meters. ILaCoste & Romberg gravity meter surveys along
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this calibration line have been carried out in 1965, 1966, 1970, 1971, 1972
and 1973, The 1970 to 1973 lLaCoste results have been used to calculate
accurate gravity values for the airport stations on the new Sydney A datum
and GAG~2 ACL scale, Thege gravity values have an internal consistency of
better than 0,01 mGal (Wellman et al., 1974).

The Worden and Sharpe gravity meters used for much of the
Australian gravity work are calibrated using ten local calibration ranges
(Plate 1) (Barlow, 19673 Wellman et al., 1974), A replacement calibration
range for Perth was established in 1973, 1In Port Moresby the calibration
range has been changed several times because of building changes and
excavationsy Wellman et al, (1974) adopted a value for the present range,

6o AUSTRALIAN NATIONAL GRAVITY NETWORK

The Australian National Gravity Network (Dooley, 1965a3 Barlow,
1970) consists of a series of east-west traverses between airports of nearly
equal gravity, joined by three north-south traverses (Plate 1), This network
was established over Australia and Papua New Guinea in 1964, 1965 2nd 1967,
with minor strengthening near Perth in 1973, Gravity values on each traverse
are based on the value of the most easterly airport, which is also part of
the Australian Calibration Lines - the values are not based on the other two
less accurate north-gouth traverses, Gravitz/values are estimated to have
a standard ertror of 0,1 mGal relative to the other stations on the same
east-west line, ? '

The original gravity vélues assigned to this network (May 1965
Isogal valuee) can be adjusted to the datum Sydney A = 979 671,86 mGal, and
to the scale given by the GAG-2 gravity meters by the provisional formula

8973 = 979 671486 + 1,0005118 (899g5 = 979 685.74) |

‘7o LAND AND MARINE GRAVITY COVERAGE OF AUSTRALIA AND PAPUA NEW GUINEA
Land Coverage i

The reconnaissance gravity survey of Australia is now complete,
the final 20% having been covered in the last four years. Gravity stations
are approximately on a square grid, with a station density of one station
per 42 km? in South Australia and Tasmania, and one station per 130 km?
elsewhere (Plate 2), This has mainly been carried out by contract, using
the cell technique of helicopter surveying described by Hastie- & Walker
(1962), Altitudes were determined with micro-barometers, Using this
technique the precision of gravity determinations is about 0,5 mGal, and
altitude determinations 10 m§y hence gravity anomalies with a precision of
about 2 mGal are obtained, :
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Major semi~detailed gravity surveys have been carried out in
areas of economic interest by oil and mineral companies, Some of thesge
surveys have been subsidized by the Australian Government under the
Petroleum Search Subsidy Acts,

Detailed and semi-detailed gravity surveys have also been
carried out along bench-mark traverses, along seismic traverses, along
shorelines, in mineralized areas, and in local basins to determine alluvium
thickness., The government and university authorities that have carried out
most of these surveys are the Mines Departments of South Australia and New
South Wales, the Geology Department of the University of Tasmania, and BMR,

Papua New Guinea non-marine gravity work consists of semi-
detailed surveys by oil companies south of the highlands districtes and
reconnaigsance coverage elsewhere by BMR. The 1970 to 1974 private company

" purveys consist of helicopter and boat traverses in the Fly River catchment,

BR work in the period 1970 to 1974 consists of reconnaissance helicopter
coverage over the remainder of east Papua, and an extension of the surveys
in the rest of the highlands, Where landing sites were sparse because of
jungle, the stations are irregularly spaced but still about 11 km apart,
At present about one half of the land area is covered by reconnaissance or
gemi-detailed surveys (Plate 2),

Marine Coverage

A marine geophysical survey was carried out between December
1970 and January 1973 by Compagnie Generale de Geophysique under contract
to the Bureau of Mineral Resources in order to determine the extent of
the Australian continental margins, and to obtain regional information on
the geological structure, The survey covered the continental slope and
marginal plateaux around Australia and Papua New Guinea, parts of the
continental shelf, and some oceanic areas in the Tasman and Bismarck Seas
(Plate 2). A total of 176 000 km was traversed in waters between about 50 m
and 5000 m deep, at a line spacing which varied from 37 km off the east
coast to 56 km off the west,

Primary position fixes were obtained at approximately two=hour
intervals by satellite Doppler. Intermediate positions between the
satellite fixes were obtained by sonar Doppler backed by Chernikeeff
electromagnetic log, pressure log and gyrocompass records,

A laCoste & Romberg marine gravity meter (No, S24) mounted on
a gyro-stabilized platform near the centre of the ship, provided gravity
data which was recorded on digital tape together with navigational data,
water depth and the total magnetic field., An analogue magnetic tape
recorded the results of a 120 kilojoule sparker used for sub-bottom seismic
profiling,
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The drift of the gravity meter was about 0,5 mGal/month
throughout most of the survey. The presence of about six major tares,
or unrecorded gravity meter adjustments, result in a mean uncertainty in
the gravity meter of about one milligal, However, the largest errors in
gravity mapping are those in position, An estimate of the accuracy of the
free air anomalies is given by the discrepancy of the anomalies at the
line intersectionsjy these have a standard deviation of 5.6 mGal, The
quality of the data gathered during this survey is described in the field
progress reports of the Compagnie Generale de Geophysique, ¥inal reports
are in preparation by BMR,

Plate 2 shows the present marine coverage with gravity meters,
including both the 1970 to 1973 survey and earlier surveys, The main areas
of poor or no coverage are Bass Strait, the Great Barrier Reef area, and the

Gulf of Carventaria,

8, AUTOMATIC COMPUTING,COMPILATION OF GRAVITY DATA &
GRAVITY MAPS OF AUSTRALIA

Automatic computﬂ;g

Digital computers are applied in Australia to reduce
the results of gravity surveys by BMR, South Australian and New South
VWales Departments of Mines, and the Uhiver81t1es of Tasmania, New South
Wales and New England,

The most comprehensive suite of programs has heen developed by
3R for the CDC Cyber 76 computer, For land surveys, gravity and micro-
barometer readings are fed into the computer together with calibration
data and fixed station values (fixed nodes). The readings are corrected
for scale, earth tides, diurnal variation in pressure, and drift, A least
squares program calculates gravity and altitude values, These data are
integrated with station positions to provide principal facts, and are
stored on magnetic tape, Programs are available to edit and sort the data
rapidly, and to make systematic corrections, Gravity data can be extracted
either by area blocks or by survey number, and are either presented as a
combined principal facts and anomaly listing, or are automatically plotted

on a map of the required scale and projection, The maps can be automatically

contoured using the two dimensional interpolation method developed by Briggs
(1974). TFor a 1:250 000 sheet area with 150-250 gravity stations the
extraction of principal facts, plotting and contouring takes approximately
15 geconds CPU time, 15 minutes plotting time, and costs approximately $A20,
The programs to carry out theae and supplementary tasks are described by

Murray (1974).

BI'R has also written programs to reduce, store, and manipulate
marine gravity data, These programs are part of a set written to process
the navigational, magnetic, depth, and gravity data received from the
continental margin survey of 1970-1973, At present an attempt is bveing
made to recover the gravity data at ship turns by calculating gravity during
the turn using only low frequency components,
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Programs are also available to compute the gravity effect of
two and three-dimensional bodies, to calculate iteratively models that
are consistent with the gravity field, and to carry out two-dimensional
frequency analysis,

Compilation of gravity data

Geodetic investigations, crustal studies, and geological inter-
pretation of gravity data over broad areas, such as extensive sedimentary
basins, require integration of the data of a number of gravity surveys to
a common datum and common milligal scale, The compilation of all available
gravity data in Australia and its territories and presentation of gravity
maps of Australia are functions of BMR, A copy of all available gravity
information is held in the Regional Gravity Group of BI'R., Retrieval of
data is facilitated by key maps that show the areas covered by all known

.gravity surveys,

Much of the gravity data is currently in the form of written
documents, but eventually the principal facts for all gravity stations
in the Australian region will be stored on magnetic tape, with gravity
values based on the new Sydney A datum and GAG-2 ACL scale (Boulanger
et al,, 1973;, and altitudes based on Australian Height Datum (Roelse

et al., 1971

The total number of gravity stations observed on land in

" Australia and Papua New Guinea is estimated to be about 600 000 from

650 surveys, Of these, 230 000 stations (270 surveys) were observed by

B'R or by organizations under contract to HMR, and 370 000 (380 surveys)
were obgserved by other organizations, In June 1974 about 110 000 stations
(100 surveys) were on BMR magnetic tape, about 80 000 stations (150 surveys)
are not worth recomputing, and the remainder are heing recomputed by BMR
either directly or by contract,

Most of the principal facts on magnetic tape have been supplied
to the Hawaiian Institute of Geophysics, transmitted through them to the
Aeronautical Chart and Information Center, and should be available inter-
nationally through the United States Department of Defence Gravity Library.

Gravity maps of Australia and Papua New Guinea

A delay is inevitable in the production of an accurate
compilation of the gravity data of a whole continent, A map showing
a less rigorous integration of gravity work is suitable for many purposes,
80 preliminary Bouguer anomaly maps of Australia have been produced, These
maps are on lMelbourne. A = 979 979,00 mGal datum and 'mean Australian
milligal! scale, The most comprehensive map is the preliminary Bouguer
anomaly map of Australia (B'R map No, A/B2-50) prepared as an overlay for
the 1960 Tectonic Map of Australia at a scale of 1:2 534 400 (Geol. Soc.
Aust., 1960). The Bouguer density varies from survey area to survey aresa,
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The contour interval is 5 mGal, A similar map for Papua New Guinea is
available at 1:2 500 000 (BMR map No. PNG/B2 =29 - 3), Preliminary

Bouguer anomalies, free air anomalies and water depths over the continental
shelves and slopes are given in three series of eight 1:250 000 sheets (see
Plate 5). The preliminary Bouguer Anomaly map of Australia has been redrafted
es an overlay for the 1971 Tectonic Map of Australia and New Cuinea (Geol,
Soce Aust., 1971) at a scale of 1:5 000 000 (BMR map No, A/B2 - 85), A
reduction of this map is given in Plate 7, All these maps may be purchased

as prints or transparent overlays from the Production Section, Commonwealth
Printing Office, Wentworth Avenue, Kingston A.C.T. 2604 Australia,

Two coloured maps,showing gravity data of Australia and its
surroundings available to 1966,have been printed at a scale of 1:5 000 000
by the Ministry of Geology of USSR (1971)s one map shows Bouguer anomalies
on land and at sea, and the other showe Bouguer anomaliesg on land and free
air anomalies at sea, The South Australian Department of Mines (in press)
is at present printing a 1:1 000 000 preliminary Bouguer anomaly map of
South Australia and has released a map at this scale covering the South
Australian part of the Great Artesian Basin (Milton & loroney, 1973).

Maps showing the gravity stations and preliminary,S mGal Bouguer
anomaly contours in most of the 1:250 000 map sheet areas have been printed
by BMR at 1:500 OO0 scale. Keys to available maps are shown in Plates 3 and

4.

After correction to currently accepted datums and gravity scale,
gravity data in the Australian region will be used to prepare several series
of new gravity maps in which the gravity unit will be micrometres per
second squared (um/s2), The main series will be at a scale of 1:250 000
and will show station positions, elevations and Bouguer anomaly values with
SO,um/SQ contours, lMaps at scales of 1:1 000 000, 1:2 500 OO0 and 1:5 000 000
will be produced with Bouguer and free air contours, .

9, GRAVITY MEASUREMENTS IN ANTARCTICA AND ON OCEANIC ISLANDS

In the period 1970 to 1974 strong gravity ties were made with
LaCoste & Romberg gravity meters to bases outside Augtralia, A tie from
Melbourne to Macquarie Island was made by the University of New South Wales
in 1970, and by Antarctic Division, Department of Science, in 1972, Repeat
ties were made between Melbourne and Casey by Antarctic Division, and between
Melbourne and Mawson by BMR, In 1973 BMR used two meters to make a strong
tie from Perth to Christmas Island, and later three meters to make a ladder
sequence of observations Sydney-Christchurch-Mciiurdo-South Pole, the U,S,
Air Force providing transport south of Christchurch, In a co-operative
project with New Zealand accurate gravit intervals were measured between
Auckland, Wellington, Christchurch, and Dunedin,
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In three areas gravity observations were carried out by
MAntarctic Division as part of their glaciological program., Near Casey
new and repeat observations were made on the Law Ice Dome, The gravity
station interval is 1.6 km along a grid of traverses 16 km apart (for
earlier work see Allan & Whitworth, 1968), In the southern Prince Charles
Mountains, south of Mawson, eleven glaciological strain nets have been set
up to measure ice strain and snow accumulation, at points away from the
mountains, These stations were obgerved in 1972 and reobserved in 1974, On
Heard Island a gravity traverse across the Vahsel Glacier was made in 1971,

BMR geologists made regional observations in the Mawson-Davig-
Prince Charles Mountains area, The stations are on rock, about 40 km apart, -
This work, together with the 1957-59 glaciological traverses (Fowler, 1971)
and the 1972-1974 glaciological stations provide a regional coverage over an
area of 200 000 km2,

10, GRAVITY INTERPRETATION IN TERIS OF EARTH STRUCTURE

Descriptions of the relations between gravity anomalies and
structure are given in reports following regional gravity surveys: Barlow
(1966), Darby (19598,1969b), Gibb (1966, 1967), Lonsdale (1965), Lonsdale
& Flavelle (1968), Whitworth (1970), Johnston (1972), and Fraser (1973,
1974a, 1974b, and in prep.). Reports on Papua New Guinea include: St
John (1970), Milsom (1973), Watts (1969), and Zadoraznyj & Coutts (1973),
Reports on marine surveys include: Geophysical Associates (1966), Jones
(1969), and Whitworth (1969), The relation between gravity anomalies and
geology was systematized by the concept of gravity provinces (Darby & Vale,

1969).

Correlation between gravity anomalies and sedimentary thickness
has been widely studied, The most detailed studiea are the reporis of
gravity surveys -subsidized by the Australian Government, Other studies
were carried out by HR and the South Augtralian Mines Department,

Dooley (1974) has inferred the lithosphere strength from the
amplitude and wavelength of gravity anomalies in central Australia, Dooley
(1973) concluded from the negative free air gravity anomaly in Central
Australia, that the earth was not expanding rapidly as proposed by Carey
(1970). Wellman (in prep.) has used relationship of wavelength and
amplitude for altitude and free air anomalies to infer the extent of
isostatic compensation and the lower limit to significant horizontal
density variations, Wellman (1974) has used the trend of gravity anomaly
areas to divide Australia into crustal blocks, and has inferred the relative
ages of the blocks using cross-cutting relations, Isostatic models of
the Australian crust consistent with gravity, altitude, sediment thickness,
and seismic data were calculated (Wellman, 1973),
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11, RESEARCH IN PHYSICAL GEODESY

Geoid in Australia and Papua New Guinea

In 1971 a geoid map of Ausfralia controlled by astro-geodetic
data was produced by the Division of National Mapping (Fryer, 1971). This
work was carried out in two phases; the first phase determined an astro~

"geodetic geoid, and the second phase refined this geoid by using gravimetric

data to interpolate within the astro-geodetic loops,

The first phase was a least-squares adjustment of 124 sections
of agtro-geodetic geoidal profiles, suitably weighted, forming 49 loops
among 76 junction points. Each section of profile was then individually
adjusted, holding its terminal junction points fixed, to give final values
of N at each of the 1133 astro-geodetic stations, The total length of
geoidal profiles is about 50 000 lm, of which 24 650 km are major profiles
with astronomic observations at every traverse station, or more rarely, in
geoidally smooth country, at every second station, The remaining profiles
have astronomic observations at widely varying spacing, making use of the
astronomic work done to provide Laplace azimuth control in the geodetic
survey. The average misclosures of the 49 loops, without regard to sign,
is 2,0 m, the average loop length being 1656 km, The greatest standard
error at any junction point relative to the Johnston geodetic station in
the centre of Australia is 1,5 m,

In the earlier 1966 geodetic adjustment, Johnston had been held
fixed with zero separation between the geoid and the spheroid, In order
to fit the Augtralian National Spheroid more closely to the geoid, a value
of N = -6 m at Johnston has been adopted, which minimizes the scale change
between the. 1966 geodetic adjustment and any future work,

The second phase was carried out in co-operation with BVR,
which supplied Australia~wide gravity data, and the School of Surveying,
University of New South Wales, which undertook the task of computing the
gravimetric interpolation, with the Division of National Mapping supporting
the task and providing geodetic control data, The School of Surveying
computed 1679 values of N, Xi and Eta at 30 minute intervals from the
gravimetric observations, and adjusted the values, loop by loop, into
terms of the astro-geodetic values around the loop perimeters (Mather
et al., 1971),

Maps of N, Xi and Eta were produced by Division of National
Mapping on a rectangular projection at a scale of 15 mm per degree on an
automatic flat bed plotter. The contour interval is 1 m for N, and 2
seconds of arc for Xi and Eta, A diagram was also plotted automatically
showing the deflection of the plumb line by a short vector at all astro-
geodetic stations on the Australian Geodetic Datum,

A preliminary geoid calculation in New Guinea and adjacent
islands based on widely spaced astro-geodetic information was completed
in April 1971 (Fryer, 1971).
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Grushinsky & Sazhina (1971), of loscow State University
and the HMinistry of Geology of USSR have independently calculated a
nevw free air geoid for Australia, They compared the various geoid
golutions then published. :

Other investigations

During the period 1970 to 1974 the School of Surveying,
University of New South Waleg, continued to carry out investigationa
into physical geodesy,

Proposals have been made for the establishment of a world
geodetic srstem from gravimetry (Mather, 1971bs lather, 1972c), Preliminary
investigations are underway as a co-operative venture with the Geodynamics
Branch at Goddard Space Flight Center, Greenhelt, Md, USA;, with the support
of the US lNational Academy of Sciences,

Gravity data were used to determine the geocentric orientation
vector defining the location of the Australian Geodetic Datum and the
Geocentre., Initial investigations made with a preliminary geoid solution
(Mather, 1971a) were considerably improved by the 1971 astro-geodetic
determination, and revised parameters have been determined (Mather, 1972ag
Hather, 1972b5

The indirect effect on the free air geoid has been investigated
(Fryer, 1970) using a solution of the geodetic boundary value problem,
An alternative approach using models of the topography and its compensation
have also been used, and invesiigations are in progress (Anderson, 1974).

Procedures for the computation of deflections of the vertical
from gravity anomalies are being investigated in detail in a gravitationally
disturbed region in northern New South Wales where astro-geodetic deter-
minations are available (Kearsley, 1974). A three-dimensional calibration
network is also being established in New South Wales using a state-wide
network of approximately 80 stations, Gravity surveys have been completed
around these gtationg, thus making it possible to study the nature of errors
of intermediate frequency in the definition of the gravity field, This
project is a co-operative effort with the Department of Civil Engineering
at the University of Newcastle,

The equivalence of'truncatioh functions to other quadrature
methods has been studied and algorithms have been developed for their use
in calculations in physical geodesy (Ojengbede, 1973).

Investigations have commenced into theoretical problems
associated with the definition of geoids from gravity data for the
definition of sea surface topography from satellite altimetry, A proposal
to use the GE0S=C spacecraft (due for launch at the end of 1974) to study
the reported departures in northeastern Australia, has been accepted in
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principle by NASA (Mather, 1973a3 Mather, 1974a), The role gravity
anomalies play in present-day determinations where global gravity coverage
is still not available has also been studied (Mather, 1974v),

The gravity data bank at the School of Surveying, University
of New South Wales was used to compute a geopotential network for Australia

(Mitchell, 1972).
42, CALIBRATION AND PERFORMANCE OF GRAVITY METERS

LaCoste Romberg gravity meters

Repeated calibration of these gravity meters on the Australian
Calibration Line has shown (Wellman et al,, 1974) that the scale factor of
one meter (G132) has stayed constant to within 1 part in 105 during a period
of 3 years, while other meters changed in scale factor by 1 part in 104
during one year, These meters were checked before and after surveys by
measurements on the Canberra Calibration Range of 55 mGal, Generally seven
or more readings are taken alternately at the two gtatjons, The calibration
range iesults:haVe been useful in quickly determining gross changes in
meter scale factor, '

The performance of these meters has been mainly limited by two
intermittent problemg, Mercury thermostats have at times produced heating
cycles of irregular duration, and the consequent minor oscillations in meter
temperature have resulted in instrumental drift and poor reading repeatability,
The mercury thermostats have now been replaced by thermistor bridges with
solid state switching circuits, and since then there has been no subsequent
trouble from this source, Numerous tares of about 0,1 mGal continue to be
a problem with some meters (Wellman et. al., 1974).

Results of the multi-meter survey along the Australian Calibration
Line during 1973 can be used to calculate the accuracy of measurement of .
gravity intervals (Wellman et al., 1974). When gravity stations differ in
value by less than a milligal and are 5 minutes walk apart, the measured
gravity intervals when corrected for gravity meter drift and scale factor
have an accuracy of 0,015 mGal (standard deviation), The same accuracy
is retained when the gravity stations differ in value by up to 60 mGal and-
are up to 30 minutes car drive apart.,

Where gravity stations differ in value up to 400 mGal and are
1 to 3 hours DC3 flight apart, the gravity intervals after correction for
gravity meter drift and scale factor have an estimated accuracy of 0,03 mGal
(individual meter precision is about 0,015 mGal), This poorer accuracy is
thought to result from the effects of an increased number of small tares
due to the longer time intervals, and the vibrations experienced by the
instruments, Effects of tares of less than 0,05 mGal were not removed by
the rejection procedures applied to the data,



,-13-

Worden and Sharpe gravity meters

The BMR Worden and Sharpe gravity meters have been repeatedly
calibrated on the Melbourne and Canberra calibration ranges of about 55
mGal, Measured calibration factors can vary up to 0,1% in a few hours
(Barlow, 1967), and 0,2% over several months, but over several years the
calibration factor remains constant within about 0,5%,

Several factors lead to low accuracy of intervals from quartz
type gravity meters, The 'drift! is sometimes high and erratic, due to
either erratic high continuous drift or tares, Ground vibrations, for
example from a nearby helicopter,were found to change readings by several
milligals (B.C, Barlow, 1973, pers. comm.). Using data from the 1973 ACL
survey the accuracy of gravity interval measurement using Worden gravity
meters can be compared with that from LaCoste & Romberg gravity meterss
for ground measurements the intervals with Wordens have an accuracy of
0.03 mGal,

13, EARTH TIDE RECORDING

In 1971 BMR installed a set of two Verbaandert-Melghior horizontal
pendulume in a tunnel 100 m underground near Armidale, New South Wales
(Barlow et al., 1974) to measure tidal deflections of the vertical. The
observations are a co-operative project between BMR and the Department of
Geophysics, University of New England, This department measures components
of earth strain in the same tunnel system (Sydenham, 1973)., The tunnel is
in extremely hard garnetiferous carbonaceous slate, The pendulums were
installed following the instructions of Melchior (1966) in a niche at the
end of a tunnel, Most records are unusable, because of high drift rates
directly after installation and after later disturbances, and because of
water condensation effects and mechanical failures, TUsable records are
often marred by poorly fooused traces, a high drift rate in one pendulum,
small tares with and without recovery, and periods of high noise, To date,
three sets of records of usable quality have been obtained, July and August
1972, June and July 1973 and January to May 1974, The data from these three
sets of continuous records are being scaled for transmittal to Brussels for
detailed analysis, _ :

Belgian tidal gravity meters are to start recording at seven
sites in Ausgtralia and Papua New Guinea in late 1974, This will be a co~
operative project between the Permanent Commission for Earth Tides, Brussels,
the School of Surveying, University of New South Wales, and BMR.

Further work by BMR to bring a North American gravity meter into
operation ag a recording earth tide gravity meter was stopped, At the
suspension of the work two problems were restricting the quality of the
records~high meter drift and inadequate temperature control,



14.  REFERENCES

ALLEN, G.A,, & WHITWORTH, R,, 1968 = Ice thickness determinations at
Wilkes. Inter, Symposium on Antarctic Glaciological Exploration,

Hannover N,H,, U.S.A,, 1968,

ANDERSON, E.G., 1974 - Evaluation of the gravitational potential and
attraction of a model of the Earth's topography and compensation,
Proc, AA_[IAG Symposium on the Earth's Gravitational Field and
Secular Variation in Position, Univ. of New South Wales, Sydney,

BARLOW, B.C., 1966 -~ Georgina Basin reconnaissance gravity survey using
helicopters, Northern Territory and Queensland, 1960-61, Bur, Miner,
Regour. Aust. Rec. 1966/147 (unpubl,),

BARLOW, B,Ce., 1967 -~ Gravity meter calibration ranges in Australia, Buf.
Miner. Resour. Aust. Rep, 122,

BARIOW, B,Ce, 1970 - National Report on gravity in Australia, July 1965
to June 1970, Bur, Miner, Resour, Aust. Rec. 1970/62 (unpubl.),  °

- BARLOW, B.C., COUTTS, D,A., & SYDENHAM, P.H,, 1974 - Tidal deviations of
the vertical at Armidale, Australla. Proc. AAS/IAG Symposium on
the Earth's Gravitational Field and Secular Variation in Poasition,

Unive of New South Wales, Sydney,.

BELL, G.A.,GIBBINGS, D.L.H.’ & PATPERSON, J.B., 1973 Lo An a-bsolute
determination of the gravitational acceleration at Sydney, Australia,

Metrologia 9, 47-61,

BOULANGER, Yu,D,, SHCHEGLOV, S,N., WELILMAN, P,, COUTTS, D.A., & BARLOW, B.C.,
1973 - Soviet-Australian gravity survey along the Australian Calibration
Line, Bull, Geodesique, 110, 355-366,

BRIGGS, I.C., 1974 -~ Machine contouring using minimum curvature., Geophysics,
39, 39“480 .

CAREY, S.W., 1970 = Australia, New Guinea and Melanesia in the current
revolution in concepts of the evolution of the earth, Search, 1, 178~

189,

COMPAGNIE GENERALE DE GEOPHYSIQUE, 1973 - Bureau of Mineral Resources marine l
geophysical survey, Gulf of Papua and Bismarck Sea field report September

1970 to December 1970, Bur, Miner, Resour, Record 1974/45 (unpubl.),

COOK, A.H., 1957 ~ Comparisons between gravity measurementa with the
Cambridge Pendulum apparatus and Worden gravity meters in North
America, South Africa, Australia, New Zealand and Great Britain,
Mon, Not. Roy. Astron. Soc, Geophy. Suppe. 7, 228-255.




=15-

DARBY, F,, 1969a - North Bowen Basin gravity survey, Queensland 1963,
Bur, Miner, Resour, Aust., Rep, 138,

DARBY, F., 1969b - Reconnaissance helicopter gravity survey, northern
N.S.W, and southern Queensland 1968, Bur, Miner, Resour, Aust, Rec,

1969/109 (unpubl,).

DARBY, F., and VALE, K.R., 1969 = Progress of the reconnaissance gravity
survey of Australia, ECAFE Conference, Canberra, Australia, 1969,

DOOILY, J.Cey 1959 - National Report on gravity in Australia and Australian
Territories, May 1959, Bur. lMiner, Resour, Aust. Rec. 1959/97 (unpubl.).

DOOLJY J.Coy 1965a = National Report on gravity in Australia, January 1962
t6 June 1965, Bur, lMiner, Resour, Aust., Rec., 1965/162 (unpubl,).

DOOLEY, J.Ce, 1965b - Australian gravity network adjustment, 1962, Bur,
Mlner. Regour, Aust, Rep, T2, . _

DOOIEY, SeCe, 1973 - Is the Earth expandingQ. Search, 4, 9-15.

DOOLEY,: JoCas, 1974 - The gravity anomalies of central Australia and their
significance for long term tectonic movements, Proc, AAS/IAG Symposium
on the Barth's Gravitational Field and Secular Variation in Position
Univ. New South Wales, Sydney.

DOOLEY, J.C., McCARTHY, E,, KEATING, W.D,, MADDERN, C.A,, and WILLIAMS,
Lotley, 1961 = Pendulum measurements of gravity in Australia 1950—51.
Bur, Miner, Resour, Aust, Bull, 46,

FRASER, A., 1973 - Reconnaissance helicopter gravity survey, W.A, 1971-72.
Bur. Miner, Resour. Aust, Rec, 1973/130 (unpubl.,).

FRASER, A., 1974a =~ Reconnaissance helicopter gravity survey southwest
Western Australia 1969, Bur, Miner, Resour., Aust, Rec. 1974/26 (unpubl,),

FRASER, A., 1974b - Reconnaissance helicopter gravity survey northwest
Western Australia 1969, Bur, Miner, Resour, Aust, Rec., 1974/27 (unpubl,).

FRASER, A., in prep - Reconnaissance helicopter gravity survey South
Australia 1970, Bur, Miner, Resour, Aust, Rec,

FRYER, J.G., 1970 = The effect of the geoid on -the Australian Geodetic
Network, UNISURV Rep., 20, Univ, of New South Wales, Sydney,

FRYER, J«Gsy 1971 = The Geoid in Australia - 1971, Division of National
Mapping Tech, Rep. 13, Canberra,

FOWLER, K.F., 1971 = Ice thickness measurements in McRobertson Land, 1957~1959.
Bur, Miner. Resour, Aust. Bull, 105,




16~

GEOLOGICAL SOCIETY OF AUSTRALIA, 1960 - Tectonic map of Australia 1:2 534 400.
Pub, by Bur, Miner, Resour. Aust,

GEOLOGICAL SOCIETY OF AUSTRALIA, 1971 = Tectonic map of Australia and New
Guinea 1:5 OOO 000, Sydney,

GEOPHYSICAL ASSOCIATES PTY LTD, 1966 - Timor Sea - Joseph Bonaparte Gulf
marine gravity survey. Bur. Miner, Resour, Aust. Rec. 1966/116 (unpubl.).

GIBB, R.A,, 1967 = Western Queensland reconnaissance gravity surveys, 1957-1961,
Bur, Miner. Resour, Aust, Rep, 129,

GIBB, R.A., 1966 = North Eromanga and Drummond Bagins gravity surveys,
Queensland 1959-1963, Bur, Miner, Resour, Aust, Rep. 131,

GIBBINGS, D,L.H., PATTERSON, J.B., & BELL, G.A,, 1971 = The absolute deter-
mination of the gravitational acceleration at Sydney, Australia, Bull,

Geodesique 100, 147-157,

GUSEV, N.A., 1973 - Determination of gravity acceleration at Sydney with
pendulum apparatus, Central Research Institute of Geodesy, Aerial
Survey and Cartography, Moscow, USSR Report 1973, English version
Bur, Miner, Resour, Aust, Rec, 1973/115 (unpubl.).

GRUSHINSKY, N,P,, & SAZHTNA, N,B., 1971 = The gravitational field and the
geoid of Australia, J. Geol, Soc, Aust, 18, 183=-199,

HASTIF L.Me, & WALKER, DoG,, 1962 = Two methods of gravity traversing with

helicopters. Bur. Miner, Resour, Aust, Rec, 1962/134 (unpubl.). Il

JACKSON, J.E., 1960 - Pendulum observations at Teddington, Singapore, Darwin
and Melbourne in 1959, Geophy, J. Roy., Ast. Soc., 3, 78-81,

JAPANESE GOVERNMENT, 1959 -~ Report of the geodetic works in Japan for the
period from January 1957 to December 1959, Int. Assoc., of Geodesys
Helsinki, July 1960,

JAPANESE GOVERNMENT, 1970 - Report of the geodetic works in Japan for the
period from January 1967 to December 1970. Int, Union of Geodesy and

eopgxsics, Moscow 1971,

JOHNSON, B.,D,, 1972 - Crustal structure studies in Tasmania., Ph,D, thesis
University of Tasmania, Hobart (unpubl,).

JONES, B.F,, 1969 = Timor Sea gravity, magnetic and seismic survey 1967,
Bur, Miner., Resour, Aust. Rec. 1969/40 (unpubl.).

KEARSLEY, AJHMW., 1974 - Deflections of the vertical from gravimetry in the
Narrabri region of New South Wales, Proc, AAS/TAG Symposium on Earth's
Gravitational Field and Secular Variations in Position, University of
New South Wales, Sydney, _




-17=

LANGRON, W,J., 1966 - National report on gravity in Australia, January
1960 to December 1962, Bur, Mlner. Resour, Aust, Rec., 1966/108 (unpubl,).

LONSDALE, G.F., 1965 = Southern Queensland contract reconnaissance gravity
survey using helicopters, 1964. Bur, Mlner. Resour, Aust. Rec, 1965/251

(unpubl, ).

LONSDALE, G.F., and FLAVELLE, A J;, 1968 ~ Amadeus and South Canning Basins
~ gravity survey, Northern Territory and Western Australia 1962 Bur,

Miner, Resour, Aust, Rep, 133,

MATHER, R.Se, 1971a = The Geocentric Orientation Vector for the Australian
Geodetic Datum, Geophys., J,R. astr, Soc, 22, 55-81, '

MATHER, R.S., 1971b = A VWorld Geodetic System from Gravimetry, Geophys.,
J.R. astr. Soc, 23, 75-100,

MATHER, R.o., 1972a -~ The Australian Geodetic Datum and the Geocentre,
Search 3, 80-=85, A

MATHER, R.S., 1972b - The 1971 Geoid for Australia and its Significance
in Global Geodesy. J. geol, Soc. Aust., 19(1), 21-29,

HATHER, R.S., 1972c - Practical Techniques for the‘Establishment of a -
World Geodetic System from Gravity Data (in) Extra Collection of
Papers Contributed to IAU-Symposium 48 (Ed. S. Yumi), Sendai Publlshing

Co., Japan, pp. 105~121,

MATHER, ReSe, 19732 -« A Solution of the Geodetic Boundary Value Problem to
order e%. Doc, X=592-73-11, NASA Goddard Space Flight Center, Greenbelt,

Md, 128 pp., (Abstr.) EOS Trans. Amer, geophys, U., 54, 229,

MATHER, R.S., 1974a = The Influence of Sea Surface Topography on Geoldetic
Consideratlons. Proc. AAS/IAG Symposium on Earth's Gravitational Field
and Secular Variations in Position., Univ, of New South Wales, Sydney,

MATIDSR, ReSe, 1974b =~ Geoid Definitions for the Study of Sea Surface
Topography from Altimetry, To Appear in Proc., Symposium on Marine

Geodesy June 3-5 1974, Columbus, Ohio,

MATHER, ReSe., BARLOW, B.C., & FRYER, J.C,, 1971 = A Study of the Earth's
Gravitational Field in the Australian Region, (In) Communications
from Australia to Section V TAG, XV General Assembly, IUGG, lMoscow

1971, UNISURV Rep. 22, 1-41, Univ. of NSW, Sydney,
MELCHIOR, P., 1966 - The Earth Tides Pergamon Press Ltd, Oxford.

MILSOM, Je, 1973 - Papuan Ultramafic Belt: gravity anomalies and the
emplacement of opholities, Bull, Geol., Soc, Am,, 84, 2243-2258,




-18=

MILTON, B.I., & MORONEY, G.K., 1973 = A regional interpretation of
1:1 000 000 gravity and aeromagnetic maps of the Great Artesian
Basin of South Australia, S.A. Dept. Mines Rep. 73/293 (unpubl,).

MINISTRY OF GEOLOGY OF USSR, 1971 - Gravimetric Map of Australia, 1:5 000 000
(Two varients each of four sheets).

MITCHELL, HeLe, 1972 =« An Australian Geopotential Network based on
Observed Gravity., UNISURV Rep, G-18, Univ, of New South Wales,
Syd-ney [ 32'500

MURRAY, A.S., 1974 - The Australian National Gravity Repository computer
system, Bur, Miner, Resour, Aust. Rec, 1974/68 (unpubl,),

OJENGBEDE, O.A., 1973 = The Use of Truncation Functions in the Gravimetric
Solution of the Geoid, M, Surv, S¢i, Dissertation, Univ., of New
South Wales, Sydney, 109 pp.

ROELSE, A., GRANGER, H.W,, and GRAHAM, J.W,, 1971 - The adjustment of the
Australian levelling survey, 1970-1971, Division of National Mapping

Tech, Rep. 12,

SAZHINA, N, and GRUSHINSKY, N.y 1971 = Gravity Progpecting, ‘translator
A,K, Chatterjee, I!MIR Publishers, Moscow,

SOUTH -AUSTRALIAN MINES DEPARTMENT, in press - South Australia, Contour
Map of Bouguer Gravity Anomaly, 1:1 000 000 (4 sheets).

ST JOHN, V,P., 1970 = The gravity field and structure of Papua New Guinea,
Aust, Petr, Exp, Assoc, J., 10, 41-55,

SYDENHAM, P.He, 1973 - Strain measurements in Australia with particular
reference to the Cooney Observatory, Phil, Trans, R, Soc, london 4,

274, 323-330,

WATTS, M,D., 1969 = Sepik River helicopter gravity survey, TPNG 1968,
Bur. Miner, Resour, Aust, Rec. 1969/124 (unpubl,),

WELIMAN, P., 1973 - Regional variations of the Australian crust inferred
from the gravity field, ANZAAS Congress, Perth, August 1973, Abstracts
to Section 3, p. 123,

WELLMAN, P., 1974 - Gravity lineations on the Australian continent and an -
accretion model of continental growth, BMR Symposium Canberra 1974
in Bur., Miner, Resour, Aust. Rec, 1974/35 (unpubl,),

WVELIMAN, P., in prep. - Australian gravity and altitude spectra,

WELLMAN, P., BOUIANGER, Yu,D., BARLOW, B'C., SHCHEGLOV, S.H,, and COUTTS
.A., 1974 - Australian and Soviet gravity surveys along the Auetrallan
Calibration Line, Bur, Miner, Resour, Aust., Bull., 161,




~19=

WHITWORTH, R., 1969 - Marine geophysical survey of the northwest
continental shelf, 1968, Bur, Miner, Resour, Aust, Rec, 1969/99

(unpubl,).

WHITWORTH, R,, 1970 - Reconnaissance gravity survey of parts of Northern
Territory and Western Ausgtralia, 1967, Bur, Miner, Resour, Aust, Rec.

1970/15 (unpubl,),

WOOLLARD, G.P, and ROSE, J.C., 1963 = International Gravity Measurements,
University of Wisconsin, Madison,

ZADOROZNYJ, I. and COUTTS, D.A., 1973 = Central Highlands helicopter
gravity survey, New Guinea, 1970, Bur, Miner, Resour, Aust. Rec,

1973/14 (unpubl.),




" ng® 124° 130° 136 142 148 154°
TRl R TR
I (
20 - i <.3- Y
AUSTRALIAN NATIONAL GRAVITY
NETWORK 1964 TO 1973 Q} o
. \
. LEGEND X
CAMBRIGGE PENDULUM STATION . )
ISOGAL PRIMARY STATION ..
- ISOGAL SECONDARY STATION.........oorrcrcccccomrmee ~
£3 e j
CALIBRATION RANGE.....ccoeecr s CR)
¢ Pss ' .
AUSTRALIAN CALIBRATION LINE... ............ . NS . - .
S .- =4 Diru p A\ Paa ﬁ
7 N ¥ A
% é/_/ ARAFURA - SEA -7 4 Pt g°;°§£’!.,_ T A—. \
) ) | -——""f' — N - I
. & TIMOR SEA g i ’ ‘ 2 B
gg ) H s g - -
Ll Yirrkato Mission 4 f‘)k I a |
> 2 . A ’ D \ N T T ——— § i
’ & Darwin 3 " wg | T T !
. ; Weipg" | AF . "‘o ~+—-d
. z \, o '
. N R L S g
14° . / B p ) Y ¢
AN eory Victoria River i .
S e cE R« Vlyndhom\\A\\ owns Daly Waters
) . @\A/@ \A.\A
" Db ‘
o o ' Halls Creek .
. N N A\o R T }\L \ e
o
N ennamCrea ‘ -
\ / b . o : " -
& Tanomi® / - i N S i
o ,[\.’ 4 / I’ l ‘I ’@—A ~ QY 3 > 2
20 , & Port Hedlan A N ERR @7 QiRaY—A—14 4—p-4 NS
P P ! v | ount Isg Hughenden AN
J N A | A/ ’ 'I M_ocka, N
H |
Onslov / H A,,\ .-
] N e TR TN SNy )
H \ Alice Springs (C.R) oulia D :
A E RIN ! a /P L
i °"9rcach
4 A SL = — 4 Giles ' & fockhampiop
4 /EO ndiwindi — ' —A————'A 'l Y _.\
' ? carnorvon | \\ | Blrdswlle A
®—2 7 v 'A;T/Aq'_@. —A "
I Worburton Rangel | 84 i f ND—— 4 17borough 7y /
26 Wilano Mission ’| ‘ R o Qodnadatta | Quilpie 4 EA a
] A L ‘\_A_ A |A—-—/.A/
Mount M09"°’ Laverto ll
| SOAUTH
' forrest | 1A U\ A
Kalgooriie A AT
a % el A
P \ A/}‘" =>4 -
werredin N o _
M A==
GREAT AUSM
o Esperance
32 & e,
— A
AYbQQYL
AUSTRALIA AND .
. .
PAPUA NEW GUINEA )
° <
38 T [
- 4 OO
Record No. /974/114 /‘\/—’”r ‘A/B2-95-1
ne° 1a° 124" 130° 136° 142° 148 154 160°

To Honiara

20

o
26

o
32

o
38



20°

PLATE 2

)

\

J
N

Z;

H

WESTERN / y

]

N

TERRITORY,

AUSTRALIA

i,

7/

2
.
4

LY,

AU STRA LIA

/]

/
/
Ji

\
A\
N

NEW SQUTH LES @7/

7
SYON

ANBERRA A.C

.

VICTORIA

ﬂ_
4

} /
. -

BN\

V]
[

—
I

Detailed and semi-detailed

gravity surveys

Reconnaissance
| station per 42km?

Reconraissance
| station per 130 km?

Marine traverses

~

AUSTRALIAN GRAVITY COVERAGE, JUNE 1974

N

\

N

SN

0°

2°

\ A/B2-107

|
(BASED ON A/B8-70)

Record No. 1974///4 120°

160°



4

PLATE 3
c c ;Q*
12° 1} N P
j :
) 0
16° 16°
E €
20° 20°
F F
2 24°
G G
28° 28°
H M
32* 32¢
| [
36° 36°
AUSTRALIA oo i .
PRINTED 1:500 000 RIS VT QU v —
J BOUGUER ANOMALY MAPS A St J
' AS AT |-7-74 ox Yot wmen S
(Prepared by BMR but includes data from other organisations)
SEAL A
. m 40
@ Completed T | o [ e 2,
8]
In preparation g- m-uml.
K A K.
Proposed r%v- o;
\
R P Preliminary edition T, \/aﬁ'
49 n4 50 120° 51 126° 52 132° 53 138* 144° 55 150° 56
A/B2-31-1

( BASED ON A/BO-14)

Record No. 1974/114



bl b6l ON PI029Y

¥y 142° 143° 146 148° 152" 153" ! 154° 155° 156
coviron T ] ] 1 :
T 1
PAPUA NEW GUINEA
b - PRINTED 1:500 000
L ases . BOUGUER ANOMALY MAPS
WUVULU ISLAND , ! As at 1-7-74 ’
i
- ; 55 A% l
i SA 54-11 ! ADMIRALTY 1S WEST | ADMIRALTY 15 EAST Completed :
VANIM.O [N l
! : In preparation f
% E] INSET ‘i
| A 54-|ls | Z' Proposed
! AITAPE
!
- ] o ==
: 5B 54-
! MAY” RIVER 'GAZELLE PENINSULA Jx .
| . !
1= : U
e~ n -
ch:s SI‘R.AP-IG\E‘ @ A sou‘cu;:vusﬁsslsuuo

seRies|

|

X 513

~
.

“

T4
P
$8 54-11 $854-12 58 5510 58 5511 | S8 56-12 -
:; RAGG! LAKE KUTUBU MARKHAM HUON | BOUGAINVILLE ISLAND _ -
f . I SOUTH \J %
: ‘ ‘ ' s
~. v \d
4 o
58 54-15 S8 54-16 ?B}SA 4 sSs 55 | /,/ .
LAKE MURRAY AWORRA RIVER ALAMA -
. ©
! ‘ ..... . 7 :\: M\ _4
“ Q N
’ %ﬁ
sC SC 55- |
SC 54-3 SC 54-4) 1 sc 582
1 FLY RIVER |KIWAI* LY BUNA CAPE NELSON | Q
| l [ .
\ — . —~—- 4
. WOODLARK .
~| ISLANDS ;
-8 sc 55-% SC 55-7 -
|AROA PORT MORESBY Isc 86-6 SC 56-7
. 1
N .
s¢ 55-11 SC 56-1 ;
kK10 DEBOYNE SC 56-il1
& 7 @ =N
| L ,)Z_\ ’ — . i' o
| \ | *Po, SC 56-15 )
. sC 56-13 ROSSEL _
S CALVADOS : I
1} / ‘
A i _— P e [' |
‘( ( ] " ! 1 l
141" 142" 143° us" 148" 152 153 154” 1557 156" 157°

¥1-0t—-28/9Nd

(BASED ON PNG/BO—S5A)

v 31vid



% - - - " - - - l"
1) v
3 3 FF Tl e
I o x "
LA 2%
RN g pEa
- = - Eet
E ’Q \‘ N . b
S _ {
\
v 4 r
™~
g TN |
=N \ I
§ B e Ty k BN
- . ° s
X T e,
- . b
I K ~
P~
B I ]
~
L
] - -
) == .
P SES - . |~ - SE56 ~- SES?
. MARGINS - NORTHERN [ "S\_\‘ C»CORAL-—SEA-% . [
. N >
. - -
e Z — AN X~ 3
’ - TERRITORY ) “I. ES
. QUEENSLAND NN 5
V—. 3 o
L
WESTERN
- = oy -
. 5648 . . . Te— . 1
e AUSTRALIA —
N bl T - T
. SOUTH o -
- SH49 3 SH50 SH32 AUSTRALIY b 6 !
SOUTH | WESTERN)\ MARGINS] . —. . | | - . - A
R ' — P lim — :&I
- r T ’_IV‘—(\ NEW SOUTH WALE 217- /
) f }, ! ‘ ‘ Py
A ; Wax
- T -
\
FOREA ~
sso 5455 '
o ST =4
== B
- -
=y
! -
'
l SKES4 SK56
s
' I
! l i s
. [ :
.
- - | L. ] B : S .
oy - - s - ™ - - - = " - -
R NOTES scfsa TsLBs SL56 A/B8-7-9AR
CF scuewatic suips rracx BMR MARINE GEOPHYSICAL SURVEYS 1970-1973 Y
‘l;'m(m |NTERxTIONAL MAP SHEET T tHs sC r_'
ELIMINARY SHIPS TRACK MAPS ARE AVAILABLE AT THI ALE) SCHEMATIC TRACK AND INDEX MAP >
F2500000 MAP AREAS N . __i
(PRELIMIRARY COMPUTER-PLOTTED MAPS SHOWING - .
0. SHIPS TRACK - m
b WATER Df| CONTOURS
<. BOUGUER Al ALY CONTOURS ALI. MAPS AND SEISMIC SECTIONS FOR THESE SURVEYS CAN BE PURCN‘SED FROM THE
4. FREE AIR ANOMALY CO“YOUWS 'Y SERVICE, GOVERNMENT PRINTER (PRODUCTION), GPO X 84, CANBERRA, 2600
. mnfflc ANOMALY CONTOUR! ‘ SEPARATE CIRCULAR ON' THE AVAILABILITY OF SEISWC SECTIONS CAN BE OBTl INED .
ARE WAILABLE AT THIS SC‘LE) FROM THE DIRECTOR, BUREAU OF MINERAL RESQURCES, PO BOX 378, CANBERRA (1TY, 260t (JI



PLATE ©

\ Sydney
a0
Melbourne /
]
Cklund c;
/ 1‘
x
- Wellington
#7 Christchurch
Dunedin

Macquarie
Island

ANT/82 -1-1A

Record No. 1974/1/4

SMOWETALS 200 O 200 400 60 B0 UG UL W00 160C_ 1BUG 200u en W IRS

‘
@
18
o
'S

<o o0 200 100U MitES

AUSTRALIAN GRAVITY MEASUREMENTS IN ANTARCTICA AND NEW ZEALAND, IS56-1974

- Gravity traverse
J— Gravity tie
7//4 Gravity observations



: go»%” ] S E

ocE4N \ ""}\) ‘YQ

AUSTRALIA
PRELIMINARY BOUGUER ANOMALIES

orarfsg,

Record No. 1974/114

PLATE 7

A/B2-85AR



	Front Cover

	Title Page

	Table of Contents

	Summary

	Introduction

	National Gravity Base Station

	Absolute Measurement of Gravity at Sydney

	Pendulum Measurements

	Gravity Scale

	Australian National Gravity Network

	Land and Marine Gravity of Australia and Papua New Guinea 

	Land Coverage

	Marine Coverage


	Automatic Computing, Compilation of Gravity Data and Gravity Maps 
	Automatic Computing

	Compilation of Gravity Data

	Gravity Maps of Australia and Papua New Guinea


	Gravity Measurements in Antarctica and on Oceanic Islands 
	Gravity Interpretation in Terms of Earth Structure

	Research in Physical Geodesy

	Geoid in Australia and Papua New Guinea

	Other Investigations


	Calibration and Performance of Gravity Meters

	LaCoste Romberg Gravity Meters

	Worden and Sharpe Gravity Meters


	Earth Tide Recording

	References

	Plates

	Plate 1

	Plate 2

	Plate 3

	Plate 4

	Plate 5

	Plate 6

	Plate 7



