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SUMMARY

The'Eﬁgineefing Geophysics group of the Bureau of Mineral
Resources is conducting a systematic geophysical iﬁvestigétion'of'the

Goulburn River valley system for the Mines Department of Victoria and 

" the State Rivers and Water Supply Commission. As part of this investigation

a gravity surveyjdf 684 Statidns,.coverihg 2400 square kilometres, was
carried out arouhd ﬁochéster‘iﬁ'Janugfy 1973, tying in to and:extending av
previous gfavify survey in'ihe Sameuarea. This‘repo;ﬁ gives an account
of the operations of the 1973 grgvity survey and presents ; pféliminary
Bouguer anomaly map. Thé intérpretﬁtion of thé gravity>éurvey résults
togethéf with an interpretation of the aeromagnetic resuiﬁs in the area

will be presented in a later repbrt.



1. INTRODUCTION -

The Bureau -of Mineral Resources (BMR) is conducting a geopiysical

' study of the Goulburn'River'valley'system using seisnio;,resistivity, end
' grav1ty methods in conjunction w1th the Mines Department 0f Victoria and the -

State Rivers and Water Supply Commission (SRWSC) " The obJectives of the

survey are to determine bedrock geology and to delineate aquifer systems
within the Tertisry sedimente of the river valley. This_report»gives en
operational'acoountofthe regional gravity survey in't973iby the_Enéineering
Geophysics group of the BMR, which wesveerried{out to extend the 1971 and_
1972 gravity surveys (Teylor' et-elL'(in prep.) 3 Pettifer, 1973) ‘west

across the Heathcote-Colbinsbbin greenstone exis to the Campaspe River valley

and south to the Siluro—Devonian bedrock. NOfinterpretstion 'will'be"

| attempted at present -as the gravity results will be: comhined with aeromagnetic

results and further geophysicsl control from a proposed seismic survey in
1974 (Taylor and McDowell, in prep.), to present an overall-interpretation of
the greVity field in the Goulburn valley area, A preliminary Bouguer anomsly
map (Plate 2) and loop closure nsp (Prate 1) are presented. '

' The area. covered by the 1973 survey is 2400 km? .‘Over this area
684 nev stations were esteblished, bringing the total'aree of the'1971-73

survey to 7000~km2'covered'by'1949 stations."This'represents‘a-stetion density

~ of ‘one station per 3.6 km2 or an equivalent survey grid of 1.89 km, 81 stations

were barometrically levelled using ‘Mechanism microbsrometers, Ain the higher
parts of the Colbinabbin ranges above the irrigation area.--The field work

was’ completed in Janusry 1973 by G.R. Pettifer (geophysicist) and L Kerec

. (draftsman).

The assistance of" Mr Arnold Windsor and the steff of the SRWSC's survey
office at Rochester in supplying level information fer the survey area is
gratefully ecknowledged. A, Murray of Regionaerravity group at BMR kindly

assisted in conputer reduetiOn of the gravity and barometric field data.
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2. SURVEY iND COMPUTATION METHOD

The Goulburn Valley survey was conducted using two vehicles and two
gravity meteré,‘and the_1971—72 survey station network was extended farther
east and south using the standard techniques of BMR helicopter gravity surveys
(Hastie & Walker, 1962) as applied to a square grid of gravity stations. The
1973 survey was tied to the 1971-72 surveys at 8 cell centres nand tiepoihts
(nodes) of the 1971-72 survey network. Platé 1 shows the overa11_1971—73
survey station grid and gravity loop network with initial misclosures énd
adjusted closures. By tying into the 197i-72 survey the 1973 gravity results
were made referable to the 197i-72’base stations 7106.90007and 7206.0604
(Appendix 1) which were in turn tied to the Benalla isogal station. Two of

the 8 free node points (7206.0%301 and 7206.0844), which were common to the

survey adjustment with the remaining 6Anodes being used asvfree nbdes. The
observed gravity values of the 6 free nodes from the 1973 adju§tment were
compared with the values obtained in the earlier 1971-72 adjustment. For the

6 free nodes, an éverage differen%e of 0.01 mGal (standard deviafion 0.06 mGal)
in observed gravities between the 1973 and 1971-72 édjustment was noted.. This
difference serves to indicate the overall accuracy of thé two separate least-~
squares network adjustments. Appendix 1 gives.detailed statistics on the 1973
. survey énd estimated-errbrs‘in observed gravities and Bouguer anomalies.

The barometric levelling was carried out simultaneously.with the

gravity readings using the standard BMR_helicopter graﬁity technique (Hastie

& Walker, 1962). Two roving barometers were used on separate gravity loops
with one base barometer at the base station. The field 1oops were reduced on
the GRAVHTS computer program to give heights in metres. The relative error

of the Bouguer'anomalies of the bgrqmetr;c stations is éstimated to be + 2 mGal.

- This large inaccuracy has arisen mainly because one of the roving microbarometers

1973 and 1971-72 survey networks, were taken as fixed hodes for the 1973 l
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.displayed slightly-erratip.behaviour which was_not'obviouétin the observed -

drifts in the field. The 2 mGal estimate is based on consideration of errors

of barometric levels of bench marks which were used as free nodes in the height.

-adjustmeht. The area whére the barometric levélling:was carried out is a
-Narrow lihear range which rises some 120 m above thefGoulburn and Campaépe

'valleys;-fThis isolated topogfaphic feature probably distorted the isobarib o

surfaces so .that they tended to follow the topdgfgphy._fIh additi&n, on the déy.
the measurements were taken'fbe presence'ﬁf no;theast QihdS'pfobgbly contributed
to a pressure‘high and anom;idus verticél'pressure gradients'on thg.east of the
raqge.(Stripling‘et al.,'1949; Dooley,_1963;fDarby, fé?OX; .Thé range consists
of dense'Céhbrianﬂgreehstones (denéity 3;0 g cp';?;'Peﬁtiﬁerg 1973), which have
an intense gravity high associaté@ with'themA(Platerg.Sanaghan, 1971).f The
térrain.correction associated with this featuré iS“estiﬁatedth'be'as large as

% miGal, fepending bn the situation of the gravity ‘station.

Taking the above-éources ofrerror.into,gccouét;kfhe-Bouguerﬁanomaly
values qf the barometrica}ly levelled stations :are considered to give only an
indication of gravity tréﬁds in this'area. The baromeirié statiqns have not
been relevelled as the.spall'aréa affected is iocated‘on'the-eifreme'southwest
margin of the alluvial_flbédp’léin of the Goulburn River and- is not'vital to the
interpretation for the objeétives of :the present‘survey.” In view of presently
existing gravity control in the area (Sanaghan, 1971;.Zador02nyj, in prep.) .and
the large gravify anoﬁaly (+ 20 mGal) above background tﬁé large ?naécuracy in
barometric levelling has\bgeﬁ-tolerated. The barometrically levelled ;tations
are shown by a solid eircle on the.Bouguer'anomaly.map:(Pl.:2);-

.For thg-opticaiiy'levellgdfstations:1n fhe,loﬁerAIying'irrigation
aréas, gréund elevétions‘wére‘takén'from_SRWSC O;3-m'périéh confou; pians, and
in.areaé whére bbntour-pians weré not available SRWSC.beﬁchmarks wéré 6céupied.
A1l heights of dﬁf‘ica‘ni levelled station:s are within -O';‘1"5_'m of the Austraiian
Height Datum. A base map waé'compiled;dt 1:100;000;scaiefby.L..Kereé, The

station latitudes and longitudes were obtained'by;pfbgrpm.PHOTOMAP_frOm'the

S e ea
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digitized station co-ordinates. Program AMENDS updated the computer file of
observed gravities with the height and latitude and longitude data, and

produced Bouguer anomalies at a density of 2.0 g ém-3 (Plate 2; Taylor et al.,

in prep.).

e’
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Appendix Goulb

Time of Survey

Personnel
Vehicles

Survey base office
BMR Survey Number

Survey based on ‘Benalla Isogal

Base Stations (1971-73 Survey)

1973 Adjustment based on

Meter (calibration factors)

| Bouguer Density

Area of survey 1973

6.
Valle

New stations (station density) 1973

Area of survey 1971-"73

Total No. of stations (station density)

1971=T3

Equivalent grid (1971=73 survey)

Nl

umber of free nodea 1
ber of fixed nodes

Fumber of gravity loops 1973 (1971-73)

Gravity Misclosu.r_es (1n whal)
Mean
Std Devn
Maximum

- Isogal Value 979804,68 mGal.

7000 1.

g
1

G.R. Pettifer. (geophysiclst) l
L. Kerec (draftsman).

sﬁrv datg. _

January 1973.

Toyota 4-vhebl-dr1ve, Holden panel I

van.

I3

Rochester SRYSC Survey Office. : l

306 |
Station No. 6793.9302 May 1965.
Isogal Value 979814.12 mGal,

Station No. 7106.9000 May 196“5.

Station No. 7206.0604 May 1965.
Isogal Value 979830.37 mGal.

Station No. 7206.0301
Value 979,816.84.
Station No. 7206.0844.
Value 979, 833 39.

Worden No. 260 (0.1088 F.0.00005) l
Worden No. 169 (0.1011 F 0.00005)
Calibration on Black Mtn. Ra.nge I
Canberra '
Interval value 54.76 mCal (12/1/73).
2.0 gn e |
2400 km®. - l
684 (1 station/3.5 kn?).
2

1949 (1 station/3.6 kn°).

1.89 k:n X 1.89 km,

g4 5§6)

54 (146)

Initial . Adjusted
0.06 0.0
0.07 0,01

0.28 0.08
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Ad justments
' Mean
Std Devn .

~ Maximum. -

‘B.A. Erroré (in,mGal)'

Barometers (Serial numbers)

No. of barometrically 1e€elled
stations (1973)

No. of opticéliy levelled stations
(1971-73)

Estimated maximum error of B.A.
due to terrain effects

~ Initial

0.02.
0,03

. o.137,_

Base . Base
Station 0,02 Station .
' Misclosure 0.03 . :Misclosure

RMS Error '0;08' * RMS Error

EQchénism Aberoid 317/62M |

742M
574/63M
81 
1868
3 ﬁGal

_Lexgllgd'StgtiQQS"Bgrémetfic Stations
‘Height =~ 0,05 = Height
Latitude 0,05 -~ “Latitude =

2.00 .

0005

0.02

0.03

2.00
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