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1. II{I.ROD{çIII(N

Locatic¡n

Pr:c-,d.r rcti c,¡rr S-,t¿ ti stic; s

ll¡rring tl¡e periocì 3l)ecer¡iber 1989 tr 1-l ltecernber 1989 arrcl 19 l,'ebnrarv I99D ï¡¡
23 Febn¡¡rr--v 199{'J, GEOTEFBEX FTY L'Itl r-'f 13 t¡I}ritirrg Street, Arta.rtr:xrn, NSI^I 2064,
.-:..)rlducjted .=. Gravity Sut-r.'ey orr J--;elialf of PACIFIC (-)IL & GAS PTY LTD. The '.;r-:lve.y
w.1.:; ¡,erforrrr:rl rrear M;rpþ's Farrge.errd Parra.rra Anticlirre in the Nc-¡rtherrr
Territrtry. (See Figure 1 fc,¡r: Grid Ma¡,).

1e).L./- Fl,rl1r-rs;e ancl Scope c.¡f the Pr:ograrrrne

The pur1.,c-'.';e c.lf ttre gra',rity sur:vey was t¿ provide data in conjunctic-.,rr with the
.sei,E¡rric-: ,:;Lrrvey t¿l<ing pl-ace at the ti¡r¡e. Statiorr spacirrgs of approximately
200 ,,ret,res,i nere r-¡..sed.

1.1

L3

Thre fielcl rJata acqui,sitiorr ph,a.se of the sì.u:vey lasted 16 day.s during wlrich

of 34 gravity stations per däy.

1.4 Fer:-sonrre-l and Ec¡-r.iprent

Tl-re work irerforrrec-i l:,y GECITEFF,EX provicled gravi tv neasr;rer¡-.,nts nlad.e by å
Lac.-'ç51ç a¡rl Romt-nrg Model (ì gravity ûreter-s a¡rd ah.rsol-ute .suzvey coordi-nates
pz'c-'vldecì. ìry GEOSYSTEM sr-rrveyol:s.

GEOTEFFEX l,lY LTD tr'rovirlecl the fcrll-c-,wing per,sonnel- fc-:r the dat^a acqri-siti orr

D.rvi-rj (Jwer,r

Datrt\y Barùrlic
,-Ic-¡lni Peac;ocl-l

( Fro-'i e.:t Geoply*s ici,st )
(Fie-'ld A.ssistant)
( Pro ject Geophvsicist )

GBOTERFEX I'TY i,TD supplied the followirtq eqrripnerrt tn aj.cf r:l,ata acquisitiorr

- (he L¿.s¡r-stÊ a¡d RonL,er:g Model G gravity reter, Serial No. G473.

- Fr el cl, arrcl. off ic:e 5r-:¡,pJ-i es , a,:; r:eqr.ired .

-- (iru* fie] ,J ,:olrrpr.rter f,rl: d.rt-a re,Ì-rc;tjorr.
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, SI,RVEY PROCETN'RBS

|i.1 TLre Gravitw Sr-rzwey

Tcr tie the graviLy d.al.a ilrtr: tlre Ar-¡.str.ali-arr. Natic-,,rr iI gravity rretwc-¡rÌ<, a l-L:¡s:e
s.;t¿tic¡n wa,s e,stablished :rrt eac:Yt a¡ea of the seismi.c sur..zey. The,se Lnse,s were
tied to tlre Gravity bletworh statíon lis;ted below. The gr;r.,zity val-ues of the
l-¡15ÈSr used durirrg the srfrl/ey Ìvere:

BASE GRAVITY VALUE

Alice Sprjngs BMR (8090.0135) 978639.40 ¡neal

I,(ç81 978795.07 ngar

PCËBZ 978797.65 ngal

Aì-l gr:avj-ty readings r d¡-uing the course of the surve-y were tied to tLre.se
l-rase stati,c-¡rrs-l .

Pc-rs:i-tic:nirrg

AIl station cc-.'ordinates T^7ere provided by GEOSYSTEMS surveying cre-ws.
Absolr-rte positiorrs; I.rere the-rr assigrred to the statiorr.s clurilrg the data
ÞI.-¡Ce-q -s irrg st-¿ge .
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t" DATA PR(TJESSIMì AND PRLSB}ilATI(N

,t.t I)at¡ Fe,-}rc:tic-rrr

The.sequerrce ofl r:aJ.c;u)aL)-clrrs t-¡) cor,rver:t raw gya',zity arrd ¡n*rsìtional- rl.aL.,-. to
fi-rra.l Bc-¡ugrer e::ävity j,:-r .:rhc-,v¡rr i:'L Ap¡er.rclix B.

Thre final proces,si-rLg irr SycJrre-y cc,n.sis-t,ed ,rf rrerely ch-:nrpirrg i-.L.l=' data. irrto tLre
GEOTERBEX corrçruter f,:c:j.lit-y . D?,.tít was irnrecliatt:Ly in a forrn whic:h c-:c-¡r-:lci Lle
plotted, prLrft,ed. or pr.rt c.sn tr-> a fÌoppy disc c-rr 9-tr.ac;k tape" Aft¡=r a pã-trEr
cc-rpy of each rrnp ,slreet w.a,s ex.etrrined for 1rc..;síble errors, firral ink orr plastic
profiled plots a-rrd Fx>s-tj,r€ì rúäps were procì.tc:ecf :tL 1:5-,0,0|,1() .scale.

Olality Cotrtrc.¡l

1. TLre Gravity Dat"a

A t¡rl¿I crf 43 revi.sit.s of st",:rtir-'rrs yielCjrg 91 deviat,iorrs (76.8%) were
coÌlectecf tir ¡rx-;rritr-rr t-.Ìre acc-:rlra.jlz c¡f the gravi.t-r.'d¿tta. TLre cleviati-ons were
ca.Iculated by tåkirrg ttre differerrce c¡f ea.c:It r:eaclirr€ at a *station frorrr thre
avöra3e readirr-g c¡f t-he .st¡ti c¡n. A hj..st,og¡arn of tLrese deviatic¡rrs is sLrc,¡wn j-rr

Figr:re 2. TLr.is: histr¡grarn crsnf.c-rrrrs r,:ug'h)y tr¡ a rrornnl distril--¡utiorr wi.th a
st¿rrdard deviatir-,n c¡f 0.043 ngal. TL¡rsr the "acc-r-rracy (frorn Apperrdix C) of the
otrsezved g¡avity is:

* o'83 = o.o3o mgal
tâvz

2. Horizontal- .and Vertical Corr¡r--iinatesr

It was estirrratecl'by GEOSYSTEMS sruveyorÉi that the horizontal cc-r-ordinate-s l^rere
ac:cr-rrate t-o approxj-¡rnteÌy 0. 20 rnetre-s withirr the grid and tr-¡ with-in 20 rnetre*'i
ab-solr-rte1y. Q.roteci acc.r,rra(:y for t-.Ìre vertical- co-orclj-nate wasr 0.02 rnetres,

.3. Accur.ac-y of the Firral BougLter Gravity D¡rta

The totaÌ prc,Lra'ble errÒr j-rr tlie firral Rr.rg-Lrer tl.at-å., Ëbd, is.r. re,.-rttl-t. of the
expre-s*.íion:

"on' = "{r' 
* (c x e¡) 2

l{here=

êc is the error in the observed gravity
esr is the error in the theoretical- gravity
eh is the erroÍ in the eLevation
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c = (0,3086 - Ztcp6) = O.t967

G = 6.67 x 10-8 (dYne+cnzl
92

P = 2,6'7 g
' cmz

from the preceding sectionsz
es = 0'030 ngal

eh = 0,7L metres

metre

ê
"lT

= 0. OO0L mga7

Ít fol-Lows:

"oo' = 0.0302 + 0.00012 + (o.l:-xQ.t967)2

= O.4204

eE = o'L4 mgaL

This is tkr.e proknble error in the firral Bou€uer gtavlLy values

3.3 Final Frori,tcts Delivered

Ore copy of thr.is re-por-t arrd tlre prodrrcts listed bel-ow have heen deliverecl to
P.ACIFIC OIL & GAS PtY LTD to this date:

1. Multiclnnnel reprodrrcible plots of the Bouguer gravity aL 2.67 g,/cc,
the Free Air gravity, arrd Elevatiorr at 1:50,0fJ0 -scale.

2 . Reprorì-rcible firral BouEuer ¡¡osting ¡naps at 1 : 50, 000 scale.

3. Fe-prcrJuc-:ibl-e el-e-va-tiorr 6r-rstì-ng rnaps at. l:5(.), 00ti sc-:¡f ç '

4. C)re con¡puter listing'of the relevant survey infortnatiorr (see Appendj.x
A).

5. Two locatecl daùa tapes.

= o.oooalsin QÐ mx northing error, Ô=25' latitude

t_
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CNìWLTISTCNS AM) REüI'IMFJNDATI(NS

Tlri.s ,sltrvey Ìras; sjtrc-,r^rrr that t}r- gra'rity ciat:¡ c-:oì lected wa-s of excell-e-nt
repeatabilityt¡:twa,:;sjr:bsec¡re-rrtlyef'fec:tecltr:zele'vatiÖrrcc-'rrtrolofrLul-ric'¡-rs
quality. Whe-¡ us-;e,l jrr c;c-¡rrjunctic-¡rr with.sei,rrnic;, it is-, a very cc¡sL-effec:tive
.:jr.lruê-y ne+-trc-¡d. Althor,rgh tlre fielcl ptrase of t.he pr<--)gllarnrre proceeder-l çlf|¡c-rut
inciderrt, c)eLivery c..¡f the cro-orcìin;1tes for s-rc-r¡ne c.'f the sr.r.ruey line¡; did .';1or¡

clc-¡wrr processirrg.

Respectfully submitted,

.TOHN PEACfi)T
Geoplrv.sicist

(

!_(
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Computer Listing of Final BougUer Data
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APPENDTX B

Reduction to Final Gravity Values



THE RETXICTI(N 'rc EINAL HXEUM GFAVITY VALUES

Obsenred Gravity

All readings of the gravineter are reduced tÐ observed gravity va}-res
accordir€ tr: the equatiorr:

go= g"tn+ cttd. 
ffi 

X Ëa¿acfo¡ '9.^m""+ 9b""

Where¿

go is the observed gravitY (ngall

gs¿n is the gravity teading at each station

CtJd. is the tidaT correction calcuTated Longmants formulae
(pubLished in the ,JournaL of GeophysieaT Reseatch' vol 64

No t2) in mgaL

The final Bor-tguer gfavity, Bg, i,s the resttl-t of the expre*ssiorr

Bc= 9r- 9$- #x h - (2 ¡ G Ð x fl = 9o- 9sr+ cxà

Where=

go is the observed gravity value @gal)

gsr is the theoretícaL gravity (ngall

h is the etation eJ-evation (metres)

dg
dh

is the Free Air Effect (-o.goeo t -*g"L above tl¡e daÈum)
metÍe

is tl¡e Bougruer densitY (-g-¡
cmt

p

G is the universaL Gravity Constant (6,67 x 10-8

c is the combined Free Ait and Bouguer Effectz

-&- - z*pG
dh
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STATISTICAL ANALYSIS AND ERROR CATÆUI,ATI(N

A.ssr-urring alt of the factors contribrtirrg to the final BoueUer gravity are
lr¡-rtr-:,all-y irLcleperrdent, the-rr t-Ìre ex¡rectecl error it-r the fina] B.)ugì-rer gravj-ty is
the .sqr-:.are r.rÕt c¡f the ,sr-un of the .sqr-ta-re'S .-rf the eruc-¡r in each factnt:

J-. e EzÍoÍ*u*o'= EfÍof*""rr"dgz + (CxErroroz) + Error*z

This assumption i-s not.ab-colutely val-id, sittce a srnall amor¡rt of cros*s-
coryelation does exj--st (for inst¿rrce, an error in tlre ve¡tic.al- will affect the
terraj-n correction if rneasurecì el-evatj-ons rather than grid el-evatiorts are used
to c.efcul_ate the terrain correc-'tion) , These Lrross-corrrelations will however,
te generalty srnal-I, -.i¿ the above error calcuf"ation will yield res;u1t's ttrat are
very close to the t,zue values.

In order to qrlantitatively rneåsuÌe the so-cal1ed e>çected errc)r, 1t is
neces-saïy to define the conficlence lirnit,. This gives some rne¿ning to the tezrn
expected error (or put ¡rnr-e positively, expectecl aceuracy) by nn}.ing the
fol- l-owing -statement, Po-ssihl-e :

X percent, c¡f the n¡easurex-l values will- Læ accurate to within +/-Y'

For our p¡,uposes, we have defined the confidence limit to be 1 sig¡rn, or
roughl-y 672,', Ìrerrce we aïe after the error range (ie +¡-.3mga1) that will
allow us to confidentLy state th.tt 677.. of the data satisfies this criteriorr.
We coul-d have chosen a 2 -sig¡na ]imit, in wh,ich oLrr e.xpected error woul-d have
been farger, since our cotrfidence Lirnit' would be atrout 957o' Sinilar'Iy, we

could have gone for a 50% confidence l-inút, which would have resulted irr a
srnall-er e.xtrrcted error. By choo-sing the 1 -sigrrn limi-t, we arÊ conforming to
a fairly wide ac-:cept'ed irrdr'rstr}' stamcla¡d '

The sol-ution of the error eguation for the final Bouguer gravity reduces to
collecting e.nough data t<-'¡ determine the 1 signn confidence limít of e.qeh of
the factor*s in the equaticx. TLris is done t¡y repeating errough *sarnI)les to
derive a statisticaJ-Iy sígnifícant, error limit. For simplicity, we wil-l- look

"at. t.he prc,Lnble eruor in observecl gt'avity. The cal-ctllati-on of ttre pn>babIe

errors in the other factor's is anaLogous '

To derive the probabl-e error in the oL¡ser"ç'ed gravity, stations are revisited
and the gfavity reading is tal<en ag.ain. Lach reading ¿f. ¿ -stati.orr is compa¡ecì

with the n¡ean of all readíngs taketr at that station. For exampl-e, a station
with ttrree reaclings would yield tl'rlee cleviatiotrs, from the rnean val-ue ' Tt i*s
believecl tiiat. this nethoci yiel-d-s a much better statisticaf analy'sis of the
clat-a. Orce al-I the deviatic¡ns for a survey h.ave been caleuJ-ated, they are
plotted on a histogTarn. The re.trnat. cìifferences r¡ill- fit. a trorn¡.a1 distribution
crtr-ye with a nean (zero in theorl¡, ver]' cl-ose to zerc¡ in pract,j-ce) ancì ¡-r

starrcìa¡j deviation (sigl¡a). Statistic.ally, 67% of the r-^¡r-=at differences will
f.all within +/- 1 -sigrna of tlre rÊ.r1,
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Ar:c.:c-trr)) r¡e, to,:'ur defi-nition :

EÍf orilewaË DltterêÞce = *q

lrr cther wcrcls, the expectecì r'ei*=.=.tabi1it,r.' ç>f .:;r o-L-,ser*¿erì gf'¿-r'.¡ity re.acìitrg is
*.o

It, is very imF,ortant, to rcafize tlrat expected repeatability is not expectecl
-accLrracy of an individual reading. The expected repeataLrility and exPected
&c(--Llra{ly r-rf t-,iie indlvicÌ-r;tl- re.cdir-rg .ale only tlie s'a¡re if tlie r.--Ireat, reacllng ha.s
an expected error of zero. This fol-lows logically from our definition of
expec-:ted error as the square root of the sum of the squal'es of the expectæd
error r-rf e.ac'h irrclepenclerrt. f.actor (see the forrrul-a for expectcd eror of final-
R11guer gravity). There rray be other snnl-I cross-correLatiorrs (ie. the
obserwer rnay lool< trp the previous reading to speed up the repeat reading), kut
for our: pr-14if,5e,5, T.Ie .o.ss-,1-ufÊcl tlie:"' .'.re tr-¡t¿l-l-y ir:clepe¡idetit,,

Tþrrrs

EÍrof otout Dltíexe¡rc" = EÍÍor*"*o, ReadTngz + Errorrlxet Read¡ryz

E-tt, we a.,gsr-rrÉ EÍÍot*"*ú nu¿togz = EÍror"rret naadlngz

(This assrrlrrptiön is a goc¡d c-)t-re; j/öu exlæc:t +.o be atle to te.?.d.a gt'avineter on
the sane spot with the -sa¡ne Precision at different tinns).

Therefc,re

EÍforo*rtDltfazenc.2 = 2 x ErtorrTtataeaa*tf

ot

Ef a1Írrr"È R6adl¡9 = ,fT a

The expectecl error of arr inclivíduaL ob-served gravity value is equal to 0.71
ti¡ne-s the expected re-,peatatrilit"v.

Thre alnve c.afcrrl-atiorr for observe.d g¡'avit-rv is cariecl throLlgh for each factor
in the final Bor-rgner value and the encl re-sul-t i,s 67% conficlenc:e limit of firral-
B6ugr-ter gSavity wlrirtli r^7e hre.ve clefirred .?5 €x¡+-*.*:têrl ac-:curacy.



F,

P.å,CIFIC OIL .AND GAS PTY tTI)
AMADEUS BASIN
GR¡,VTTY ST]RVEY

IOCá,TED DATÁ TÄPE FORIvIÄT

cotm,lN

t- 6
7
B-t0

11-16
IB-22
23
24-29
30

DESCRIPTION,

IJNUSED

BIANK
UNUSED

UNUSED

LfNE number
BLANK
READING NUMBER

UNUSED

EASTING coordinate
BTANK
NORTHING coordinate
BtÂNI(
SHOT POINT
OBSERVED GR.AVITY
EIEVATION
Free ,A,ir Gravity
Bouguer Gravity Value - 2.2 g/cc
Bouguer Gravity Value - 2.4 g/cc
Bouguer Gravity Value - 2.67 g/cc
BI.A,NK

104 Bytes
5096 Bytes
1600 bpi

4231
43
44
56
57
63
72
7B
B4
90
96

104

-55

-62
-7L
- tt
-83
-89
-95
-103

RECORD TENGTH
BI,OCfi SIZE
g_TRACK ASCII


