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SUMN.A.RY 

Data from the reconnaissance helioopter gravity surveys carried 

out in 1963 and 1967 were recomputed to remove errors and to create files 

of principal facts on magnetic tape. 

The 1963 survey was made partly by the Division of National Mapping 

and partly by Velocity Surveys Ltd of Canada under contraot to the Bureau of 

Mine.tal Resouroes, Geolob"'Y and Geophysios (BVlR). An area of 310 000 squa.re 

kilometres of central Queensland was surveyed on an approximate 11-kilometre­

square grid and about 4100 stations were read. Survey numbers 6303, 6304, 

6305, and 6306 were assigned and all results were hand-computed. Contour 

maps were published showing Bouguer anomaly values. 

Work in 1967 was carried out under contract to BMR by Rotowork 

Helicopters Pty Ltd, the geophysical work being sub-contracted to Kenneth 

McMahon and Partners. An area of 815 000 square kilometres of the Northern 

Territory and Western Australia was covered on an 11-kilometre-square gTid 

and approximately 7200 stations were read. Surveys numbers 6704, 6705, 6706, 

6707 and 6708 were assigned. Results were computer-prooessed; however some 

of the oomputational teohniques used were unaoceptable. Bouguer anomaly 

contour maps were published in preliminary form. 

The data from these surveys were assembled in suitable forro and 

prooessed on the CSIRO CDC CYBER 7600 oomputer using standard BMR programs. 

Datum control used wa.s the lsogal survey for gravity and the Australian Height 

Datum for elevation. Principal facts for a1l stations have been listed on 

magnetic tap in standard format. 

The files of principal facts for the 1963 and 1967 reconnaissance 

helicopter gravity surveys are now held by the Regional Gravity Group. 
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INTRODuc'n ON 

The field operations of the 1963 reconnaissance helicopter Crewi ty 

survey vere carried out in two parts. Part one was. carried out by the Division 

of National Napping for BI,"R and covpred 67 000 square kilomRtres of crmtral 

:~ueensland. ~~art two ... ,as carried out by a pri va te geophysical can tractor 

Velocity Surveys Ltd of Canada, for BJ>iR, and covered 234 000 square kilometres 

of central and eastern:tueensland. Ground traverses to provide gravity 

control were made by mlffi. 

Approximately 4100 stations were read and survey numbers 6303, 6304, 

6305, and 6306 were used. The 1963 results had been hand-computed ~nd contour 

maps were published showing Bou&~er anomaly values. Darby (1966) and Gibb 

(1966) discuss the 1963 survey operations and report on the preliminary 

interpretation of the gravity results in the 1963 survey area. 

In 1967 the field operations were carried out under contract to BEll. 

by Rotowork Helicopters Pty Ltd, t·he geophysical work being sub-contracted to 

Kenneth McMahon and Partners. The survey area covered 815 000 square kilometres 

of the Northern Terri tory and ~;lestern Australia (Plate 1) and approximately 

7200 stations were read. Survey numbers used were 6704, ·6705, 6706, 6707, and 

6708. 

The 1967 results had been computer processed by the contre.ctor, but 

many errors and unjustified alterations had been left in the data. The processed 

Bouguer anomaly values had been contoured and provisional maps were published. 

'Nhitworth (1970) describes the survey operation and reports on the preliminary 

gravity interpretation of the 1967 survey area. 

In both surveys the methods of operation were identical with the 

methods adopted by BMR on other helicopter gravity surveys (Vale, 1962). All 

traversing was done, on an apprOXimate 11-kilometre-square grid, using the cell 

method described by Hastie & Walker (1962). 
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necomputation was c'-,rried out to remove errors, and to cre~.te a 

file on m8':uetic tape of t e principal facts in standard format using 

modern computer techniques. 

OBJECTIVES 

The maln objectives '.'('~re: 

To process the original field data and apply least-equares_adjust-

ment using programs wri ttel't for the CSIRO CDC cy:mR 7600 computer; 

'1'0 refer the data to new datum controls, for gr{~.vity the Isogal 

network (Barlow, 1970) and for elev::1tion the Australian Height D;:~tum (AI-!D) 

(Roalse, Grainger, & G-raham, 1971); 

To list on roangetic ta.pe, ill a forrrnt· compatible with current 

Bl'1R re'luirempnts, the
l 
principal facts of t)le survey, i.e. station number, 

latitude, longitude, meter height, observed gravity, and ground height. 

COLPUTNrICEAL TECHNIqUES 

With only slight modific['tion, the computational method adopted 
, 

was the same as that used for rec:on'pubdion of the 1964 reconnaissance 

helicopter ~'ravity survey (Allen & v,roldron, 1974). Brief descriptions of 

the comllltE'r proerams used for reprocensint' the 1963 and 1967 eravity data 

are given in the Appendix. 

1963 Survey 

All data from the National Ma~)ping survey (6303) :;md the Velocity 

Surveys survey (6304) were puched from the field sheets onto cards. Elevation 

data from survey 6304 were run throlle:h proe;ram n'FL63 to convert altimeter 

readings in feet to millibars, and d~grees Fahrenheit to degrpes Celsius and 

where much of the base control 1'Ia~; miSSing, linear drift was assumed for' 

the field barometer. 
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'The surveys were marle before the establishment of the IsoCel lJet-

work and consequently reliance "ras placed upon tll€' Isoeal correctec1 values 

of the 6305 and 6306 eround control surveys. Some loops of survey 6304 were 

of an un3cceptR..ble sh.ndard and were reduced by hand Cl.t the final st.?:.;e of 

processing. 

Table 1 shows the standard (leviation (::;. 'J.) and the maximum 

adjus tments (Tfi.A.) at the internal and external standard devi8tion Sb:~AS 
"<" 

of processine. 'l'he E.S.D. values include fixed villnes from previoHs surveys. 

TABLE 1: nFl'BRifAL Ann EXT"2R.t1'AL STANDAllD DEVVTIONS ~ 196:2) 

loS.D. E.S.D. 

SEGMENT GRAVITY I!EIGHTS GID.VITY HEIGHTS 

S.D. M.A. S.D. M.A. S.D. H.A. S.D. 11.A. 

6303 0.01 0.33 1.66 8.35 0.09 0.43 2.20 10.32 
6304A 0.04 0.14 1.23 4.82 0.09 0.42 2·31 7.02 

6304B 0.02 0.06 1.01 3.36 0.07 0.29 2.22 8035 
6304C 0.03 0.08 1.70 8.46 0.06 0.27 2.38 9.17 
6304D 0.02 0.06· 1.95 6.80 0.05 0.13 3.07 10.47 
6304E 0.01 0.03 0.87 3.40 0.07 0.19 ? .17 4.93 

(Gravityjn ndlligals, heights in metres) 

1961 Survp.y 

The data for this survey were already on puched cards in the nlndprn 

format. During processing many values were changed from those claimed by the 

contractor back to the original readinB's. This enabled errors and misrea,dines 

to be readily located and corrected. 

Table 2 shows the standard deviations and maximum adjustments durin~ 

proces ing. The E.S.D. values inclnde fixed values from previous surveys. 



-5-

TABr.i~ 2: nT'l' ~':ill';AL JlJ-lD :CXTr:WTAL :.:;'l'jlUDA '1D D1~VIAr 'I Ct~ (1967) 

1. S.D. E.S.D. 

::;-r.:GI';~NT G:1A7JTY I:EIGF'l':':; G,,'AVITY } I:I!J (;IIiIS 

S.De !'lo 11.. '3.T). r·~ .l\. • S.D. ~i.A • 0.D. -. f'. 
.;, •. U"'. _._--..... ..,., 

A 0.05 0.17 1.49 5.90 0.05 0.17 1.55 5.25 
B 0.03 . 0.11 1.25 3-31 0.04 0.12 1.49 4.40 

c + r 0.03 0.11 1 .15 4.20 0.05 0.22 1.82 6.22 
]) 0.02 0.07 ··~1.18 3.77 0.04 0.15 1.64 5.91:) 

E + F 0.04 0.13 1.29 3.22 0.04 0.15 1.60 4.03 
G 0.04 0.12 1.64 4.25 0.04 0.12 1.72 . 5.88 
Ii 0.04 0.11 1.33 4.76 0.04 0.12 2.53 6.93 . 

I + J 0.03 0.08 . 1.33 5.06 0.04 0.16 1.46 5.23 
K -I- L 0.03 0.11 1.09 3.32 0.04 0.17 1.48 5.44 
If: + N 0.04 0.14 0.89 2.76 0.06 0.17 1.41 4.72 
o + ~ 0.02 . 0'.09 0.93 2.90 0.03 0.15 1.39 li.41 

R 0.04 0.14 1.13 3.42 0.05 0.24 1.79 7.06 

(Gravity in milligRls, heights in metres) 

ElevRtion Control 

In both surveys elevation control presented problems. From 

comparison with J3MR barometric kmls, errors "Tere detected in the AHD v8.1ues 

of several open ended National JI1apping traverses. Values for lopen ended I 

travprses are still considered provisional. Hhere these errors WPl'l=! d.etected 

they were shown to be punchine; errors I".nd. not due to the origirw.l surveyinG. . 

The Hieh Hater Hark (rEm) was ,said to have been read along the 

coast in both 1963 and 1967. However, some stations were shmm to have been 

read other than at the mIM. Where a consistent level of values was apparent 

it was estimated to be at 2.0 metres above datum and this was used as fixed 

for computational purposes. In segment A of 1967 a value of 3.0 metres was 

estimated, 1n a. region of extreme tides. Inconsistent values were left 

floating ;.md consequently a few sta.tions have neGative values, all of which 

are shown above the value of Low v/ater Mark (Lim). The values of H\1N and L\JN 

were calculated at ports usine; Tide Tables and the AHD value of the tide 

stations. 
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station Heoccupations 

l"iany st-ltions read in 1963 and 1967 were reoccuptations of previous 

survey sbltions. In cases where large differences occurred behTeen the two 

occupations of the station, it was found th8t the stake had not been 10c,-.tet1 

Ilna tllat the new stations had been locat~d by the pin pricks on tlle photocr:tphFl. 

In these cases new ntation numbers were assii~ed as positive reoccup::.tinns h8.(1 

not been made. ~·rhere the value obtained from R. reoccupatioJ1 differed only 

slie-htly from the original-'value, the original was retained. 

Checking 

To facilitate checking of principal-facts, rough contours were 

produced using program ltAT;m·,Ap. This program was a180- checked for possihle 

positional errors; 

Errors detectE'd in this phase of processing were corrected usine 

prog'ram SEGEDIT. 

cm~CLDSIONS 

'rhe results of the 1963 and 1967 reconnaissance helicopter gravity 

sUl'veys have bE'en recomputed and errors corrected. A few errors \>Tere detectP(l 

in letti tude and longitude values and also in published. AHD values. 

A principal facts file for each survey was cre·3ted on ma&11etic tape 

in a forn,at compatible with current Brill reqUirements. It includes stp.tion 

numbers, 18. titude, longitude, meter height, observed tTavity, and grotmd 

height. 

Final computed Bouguer Anomaly values do not diverge gre8tly frorr, 

those existing on published maps. The dr"ta are now suitahle for inclusion 

on the Gravi ty !'~ap of Austra.lia. 
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.~:Pl~~~DIX 

DES'':::UF'rIW O,~ COI'lrr'U'l'~;:li PROG;:Ll::S 

The following is a brief description of prov-'ams used on th'? CY13'~!\ 

7£'>00 computer in the 1963 and 1967 reCoTflputation work. The order indicates 

their position in the processing flm ... : 

nrfi'ILE This program is used to creat" a dr1.ta file on maOletic tapf~ c()nt~ininc 

(d.l the basic dab. in a fOJ:.!!la:t which enables the data to be edited nt 2. later 

stace • 

INFL63 Tbis progr"m converts altimeter f"et to millibars and decrr'es .2'arenrJei t 

to dee-rees Celsius. The output is identioe.l with the HIFlLE format. 

FLT;'fAP Using the file created by IHFlLE this program creates a tape for 

plotting showing' 'flights-as-f1own'. There are two optiotls: 

FLTPLCT for plotting helicopter flit~htf;, 

TRAVPLc'r for plotting road treverses. 

lnNm:.a le1'l,ds a ma!:,netic tape in card i!Tla.:~e format and locates .<1.11 multiply 

read stations which lJy definition should. 'be nodes. 'l'he output is in the form 

of punched cArds suitable for in)'ut to program GRftVHTS. 

GRAVlfr:) This probrram is used' to r!':'duce ~~:revi ty and heit,ht data, to ft[l)'ly 

le8st-squa,'eS adjustmpnt, and to create a principal facts file (~'lhih/Orth, 

pers. cnrnm.). 

L .. 4..1:DJ'!LA:F· rea,ds a standard GHAVII'rs output tape and produced a rouEh contol1red 

13A map for a specified density. rriwre a!:'E' hlo options: 

(a) contours only, 

(b) contonrs, strttion 'numbers B.nd positions. 

The input file is checked for anJ' stations fl3.l~ine: \Ji thin a spf'cified 

radius. These are stations which 8,re likely to have errors in latitude 8.ncl 

Ion.";; l11oe. 
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:~.:£rr·;;lJJ1' Tll.is pr0l':l'am is USf>c'l to pllit st:mda:cd data file:-;. It can 'of:' used 

to im~ert, aInE'nrl, or df'l",te sbtions, vo.luf:'s, '-mel infoL'TnR.l st .. tion inforr~2.tion. 

0~"~JB/\ 'Phis prOCNtm reads a ptE'nclarcl principal filcts file anll lJ.::'o(lnnE's ., 

nou~~uer anoilialy r'rint-out for s-;'ecified densities. 

~~ .. I 
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