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~-SUMMARY, '

A descrlptlon 19 glven of a. computer program used for

oalculat1ng the gravity anomaly due to a three—d1men31onal body "

fof arbltrary shape. The body is deflned by a number of polygons~..
,representlng depth oontours of the body. By a system of

interpolatlon betueen the oontours the gravity anomaly caused by

the three—dimene1onal body can be calculated to a high degree

- of preo1slon.

All data are input on oards to a Cyber 76'computer'and.
the output is a printed llst of. gravity values at stat1ons along
a profile or grld.
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1. INTRODUCTION

Tuch work has been done on ‘the computat1on of the grav1ty

effects of two—dlmen81ona1 bodles and conputer programs for this -_“?

_'purpose are avallable, for example Haigh, Pollard,& Williams (1972).

It is not always posslble to adapt such programs to 51mu1ate goologlcal

. structures enoountered in’ the f191d, owing to- flnlte strlke length

or oomplex shape.' Programs for s1mple three—dimen51ona1 bodles such-

as qpheres and oylindere are avallable (Cull, 1971) but most exxsting“
methods for caloulating the grav1ty effeot of other three-dlmenslonal
bodies involve the use of gratlcules or meohan1ca1 1ntegrdtors J
(Baranov, 1953) ' ' ' o

. The prégrém deéériﬁéd“iﬁ this Réoord is babédién a paper
by Talwani & Ew1ng (1960) in which formulae are given for Odlculdtlng"
the grav1ty effect of a three—d1men510na1 body of arbitrany shape.
The method baslcally 1nvolves d1v1d1ng the body up into a large

'~number of thin lamlnae, determ1ning the gravity effect for each, and

adding them Horlzontal 1am1nae are used as they can be represanted

by contours of depth of the body.
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2. I'ECIAT ISM OF COMFUTATION

The brief statement which follows in this section and

in Appendix 1 is derived mainly from Talwani & Ewing (Op cit.).

The three-dimensional body is first represented by contocure
at various depths, each contour t'en being replaced by a horizontal
irregular n-sided polygonal lamina., By making the nwiber of sides
n suffioiently large, the polygous can ve made 10 epproxirate the
contour lines as closely as desired, The gravity anomaly csused
by each lamina is determined analytically by the subroutine GRACI
and is stored as a function of the depth of the lamina (i.e. the
contour elevation)._ By interpolation using numerical quadrature
the subroutine NUQUAD fite a continuous curve relating the heights
of the laminae with their gravity anomalies. The total area under

this curve gives the gravity anomaly caused by the entire body.

The co—ordinate system is given in Appendix 1., The contour
ut depth z is replaced by a polygonal lamina of infitesimal thickness de
At point F the gravity anomaly due to the lamina is related to the

solid angle it subtends ard is given by the expression.
Ag:VdZ : ...—-(l)

where V is the anomaly caused by the lamina, per unit
thickness. VY oan be expressed as two line integrals, both along
the boundary of the polygon.

_ z d . '
vetplf - fmmm Y]
where "k = universal constant of gravitation

f = volume density of the lamina
Z,Yod T » the cylindricel co—ordinates used to define the
boundary of the polygon,
This expressidn cen be simplified into components in the cartesian

co—ordinate system stown in Appendix 1.

[
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The total anomaly'Qgggused by the entire body ocan be evaluated
by integrating (1) between z top and z bottom, the vert1cal limits of
the body. )

A&H‘=f*vg

Zbd'l;-\

' To solve the integral the program stores V as a function
of 2z, the depth of the contour, and by rumerical quadreture fits .
a parabola through sets of three points: To an extent the closer the
contours are epaOed, the more acourate the determination of the anomalye
The program-essumes'a constant density but ocould easily.
be modified to incorporate density variation with depth.

Accurac,

The accuracy of the method depends on howAcloeely the

irregular polygone.fit'the individual contours and on the precision
of the numerical quadrature., ‘The polygons>oan be made to fit the
contours as olésely as desired merely by inoreasing the number_of-'
sides but there is a corresponding inorease in computer time.
Obviously close fit to contoure 'is only important- when a port1on of
the contour boundary 11es oloee to-a p01nt at which the computatlon
is being made. The aoouracy of the numer1ca1 quadrature is mainly
governed by fhe oontour interval, The assumption is made that V
varies smoothly between contours and as long as the surface of the
body varies smoothly between contours there is no advantege in
1nterpolat1ng depths between contours, -

_ The most common source of error is caused by the area
enclosed by a polygon dlffering 31gn1f10ant1y from that enclosed
by tle contour. 'If ooints are marked at iufervals along e contour,
and joined  with straight lines, then the area enclosed by‘the polygon
w111 in general be appreclably less than that enclosed by the contour,
Care should therefore be taken to eneure that the area of the polydon

is as closé as possible to that of the contour. -
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3, DATA INPUT

All input data are on punched cards. Contours are drawn
or the body and fitted with polygons, the corners of which are specified

by X and Y co-ordinates, All distances are in metres.

First data card

This card contains a list of numbers specifying parameters

of the body and traverse details. |

NCCNT is the number of contours defining the body, but canyalso include
the top and/or bottom of the body. If the top and/or bottom of
the body is not defined the program assumes the first and last
contours define the extremities of the body, i.e., it has a
flat top and/or bottoms In the general case when the top and/or
bottom is not flat the depths are given on the third data card,
and the top and/br'bbttom are defined aé contours for the purpose
of this data card. - ‘
NCGET must be an odd nunber less than 40,

DENS is the density contrast of the body in g/om3.

FX ie the X co=ordinate of the beginning of the first profile.'

FY is the corresponding Y co-ordinate., '

DPX ic the X increment for succeseive points on the profile,

DPY is the corresponding Y increﬁent. |

NPTS is the number of statione on the profile,

FLINZES is the munber of profiles.

DIST is the distance between profiles,

FIRST DiTA CARD; NCONT, DENS, PX, PY, DPX, DPY, NPTS, NLIN:S, DIST
1 FORFAT: 12, F8.4, 4F10.2, 2110, F10.2 -

Second data card
This gives a 1ist of the number of co—qrdinatés in each

¢ontour, in order, from the top down. In the case of the top or
bottom of the body the number may be 1. This represents a point and

occurs for bodies with topé or bottoms which are not flat,




STCOND DATA CARD: NL:ST’ (1), NLIST (2), FLIST (3),eceveecccocacecscs
2 FOF.MAT: 12, 12, Iz'oooo.ooqoib'i-oo.o.oo.'o.o-.o.to . .

Third data card

This card gives a list of the depths to the contours. from .

‘the top down., This includes the top and/or bottom -of the body regardless

of whether either of them are répresented by a single point. 13 depths -

fit on a card. Extra cards may be used if there are more than 13 contours.

THIRD DATA CARD: TEPTH (1), DEPTH (2), DEPTH (3) scecocococcscccsscsccens
3 FORNMATs F6 1, F6.1, F6, 1,........9.............

Further data cardS'

There are two sets of data for each contour; The first set
gives a 1list of X co-ordinates of the polygon, the second gives a
list of correspond1ng Y co—ordinates in the same order. Yo data cards
are required 1n the case of point contours._ There may be up to 40

points for eaoh contour, 13 flttlng on a card._

\

DATA CARDS: XLIST (1,1), XLIST (1, 2), XLIST (1)3)esnsarsasces
- TLIST (1,1), YLIST (1,2), YLISE (1,3)ceeeciorecns”
'xpxsw (2,1), XLIST (2,2), XLIST (2,3)ececcccccecs

YLIST (2,1); YLIST (2,2), YLIST (2,3)ecccccccescs

FORMAT: F601, F6o1, F6o1,c-ooooo-oooooooc-oooovooooo
for both XLIST and YLIST -

Further models |
Data for new models may be inserted d1rect1J after the data

for the previous model. A blank oard should be the last card in the
data deck to slgnify no further modele.
Deck structure _ -
See plate 4.
Data sheet format
L - See plate 3. : : }
Progrey listing E RS = y

See Appendix 2

Program Tlow Qhart ‘
~ See plate 1.
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4. FROGRAIF T TING

The gravity profile over a sphere was computed in the fc??éwing
exeumple. The sphere had the following parameters; depth to cenire
500 m, rudius 300 m, density contrast 0.5 g/cma. The nxact'gravity
values are easily determined for this cuse, and the resulls (Plate 2)
chow that close fit is obtained by using only 3 contours with en f-
sided polygon defining them.
The top and bottom of the sphere were also definad.

The time taken on the Cyber 76 for the above model, which

involved 11 observation peintec, was 1.9 cecondse

5. DISCUSSION

The program GRAV3ID is capable of opmputihg the gravity
profile over three—~dimensional bodies of conmplex shapes The accuracy
depends on the number of contours employed and the number of sides
defining the contour, However, increase in these parameters also

increases couputer time.

The program oould be used for computing terrain corrections
on a flat earth, and car be modified so that density variations
' J

with depth can be accommodated,

It was not considered warranted to irclude a PLOT facility
in the program because of the extra computing time that would be

involved.
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APPENDIX |. DERIVATION OF FORMULAE

Y- axis

X-axis

Z-axis )
Y-axis
. P'(0,0,2) -
' - : X-axis’
Contour at depth Z - -E< B(’ﬁiy iy 2)
® \
; = ) Xigrs Yis1s 2)
" ¥

P= point of computation
Z = depth to lamina of thickness dz representing contour
Z top= depthof top of body.
Z bottom= depth of bottom of body
ABCDEF = polygonal lomma
P'z projection of P on Plane A.B.CDEF
rs rodius vacfor in pkmev A:.B.CD.E.E

Gravity eﬁect of IommoV kp ‘:édw - §\/—zf__a d‘pjl
r+2 ;

wheie k= 'univeual constom of grovttuﬂon
p= volume density of the lamino
z, Wand r aro cytmdncal coordinates.

EI"W*‘I’ = ¥iw)

Second mﬁeqrol for segment BC = arcsin —9-°—°———— — orcsin - cos

Tota!l contribution from ail sides is

Vekp ;l Visr -‘h arcsin -Z-G-Q-—— + arcsin. Zcos i

VPi'+ Z2¢ -VPit+ Z¢

RECORD Ne 1975/4

- 829 —222A
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APPENDIX 2

PhOGHAY GhAV 3D ( iNPlH;'JUTPl"I’- TAP LAO= ] YPIIT, TAPES6I=OUTPUT)

THIS PhOGhAv CO!PUYE& THE VEhTICAL COMPONINT OF THE G!\AVIT“TIOVN.
LFFECT OF A 3-D BOLY ALONG A SERIES OF PAMALLEL Pl\OFILLb-

THE BOLY 15 DESChIBED BY POLYGONS REPhESENTING DEPTH CONTOURS.

ALL DISTANCES Aht IN METhES. DENSITY 15 IN m:rcé.

CONTOURS ARE LISTED FhOoM THE TOP DOWN.

DIMENSION LEPTHC 40, LR GAC 40D, KLIST( 40, 403, YL 1 5TC40, 401, VL1 5T 40)
FOMMATC L &) FB. Q.lFlO.k.r.llO» Fi10.2) ‘
FOMMAT( 401 2)
FORMATC13F6.1)
FOHYAT(* 1MODEL NUMBEh# [ 2/15H dseasessescses, 3(/)e NCONT(NWMBEK OF
1CONTOUKS) swl3d/e DENSCLENSITY Oh DENSITY CONTRAST) mefBe4e5/CCo/
8¢ START OF FIAhST -PhOFILE HAS COOhDINATED PX ea FO.1eMETKES, PY w=e
3 F9.1eMEThESe/e FOk SUCCESSIVE POIVTS ALOVG A PHOFILE X INCHEASES
4BY DPX, »eF6. |¢METhED, AND Y INCRPASED BY DPY, oo b6, 1o IThESe/s VP
STS(NUMBEK OF POINTS ON RACH PHOPILLE) eel/e NLINES(NIMBER OF PHIFI]
GLES TO L COMPUTLL) aeli/e blb'l(Dl:l’ANCl. BI.TDI.N ADJACENT PHOFIL LY
7) seFb.leMEThESS 3C/))
5 FOMMAT( ¢ CONTOUK NUMBEhe[ 3¢ AT DEPTHeF 7. leMETHES IS5 A POINTe/)
6 FORMMAT(s CONTOUR NUMbEhe 13+ AT LUEPTHeF7.] sMETRES 1S REPRESINTED B
1Ye 13+ POINTS AT COOhDINATLESe JXeXLIST YLISTOW(/_:BSX-F_G-I.SX.
2F6.1)) g
8 FOMMAT(e s 10XsPROFILE MIP‘EU!-!&’ STARTING AT COOthHAT!S'E}B s v
11TH BEARING OF ¢}FS.1¢ LLGhEES FhOY Y-AX1S5e)
9 FORMAT(#0%, 15K, 9X COOhL-.IlK,OY COOKDe, 1 1 Xs » GRAVI TY a\lO'!ALY IN MGA
ALSe)
10 FORMATC!SX, F8.1, 10X, FBo1, 174, F9. 3)
JOTs0

1000 CONTINUE

aao [N+

‘ona-

(2] OOOO0OOO0O0O0O0N

JNTeJOTe 1

HEAD 1,NCONT, DENS, PX»PY, DPX, DPY, NP TS, NLINES, DIST
FIhST DATA CARD GIVES THE FOLLOWINGe e
NCONT.«s+e THE NVMBEh OF CONTOURS REPRESENTING THE Bom. THIS
' 2 INQLUDES ANY CONTOURS WHICH MAVE DEGENERATED T0 A
SINGLE POINT. NCONT MUST BE AN ODD NUMBER -GREATER
THAN 1 AND LESS THAN O. s
g VENDe o +THE DENSITY Oh DENSITY CONTHAST OF THE BODY.
. PXsPYeooeo THE X AND Y bTAF\l’l\lG COORDINATES OF THE FIKST
. PROFILE.
LPX, LPY. .+ THE X AND Y INCREMINTS FOR SUCCESSIVE POINTS ON A
i PHOFILE.
. VP1Sseeees THE NMBREh OF POINTS ON FACH PROFILE.
. NLINES. THE NIMBER OF PROFILES REQUIKED. i
. DISTeesves THE DISTANCE BETWEEN ADJAOINT PROFILES.

TES:I TO SEE 1F, THEhE AKE ANY FUKTHER MODRLS.
IF(NCONT, EQ.0) GO TO 9999 § .
PRINT 4, JOT,» NCON T, DENS, PXs PY, wx. oPY, NPTS:VLINB. DIST. . PE

READ & (MLIST(N’L):VL-I-NCO"U & .
SECOND 'DATA CAKD GIVES A LIST OF THE NU’BD‘I OF SIDES OF EACH POLYGON

READ J.(DEPTN(VD).ND-I-“CONT!
THIS STATEMENT KEADS IN A LIST OF THE, DIPTHS TO TME CONTOURS.
INCLUDING ANY WHICH HAVE DLOENERATED TO A SINQLE POINT

DO 2003 i=1,NCONT
NUMeNLISTCL) . )
IFCNUM. EQe 1) PRINT 98 1, DEPTHCI)
IF(NUM. EQ. }) GO TO £003 .

READ 3, (XLISTCLs 1X), IXs L, NUN)
READ 3, (YLISTCI, 1Y), 1Yo 1, NUM)
THESE STATEMENTS KEAD IN SETS OF COGRD]NA'I‘ES FOR THE APICES
OF EACH POLYGON. .
NO COOHDINATE PAlk MUST BE PRESENT POR SINGQ. L POINT CONTOURS.

lF(NlH NE« 1) PHINT 6,1, Dn’m(n.vusnn.cn.lsﬂl. D(hﬂ.lST(l:th
1iX= 1, N1 . #

2003 CONTINUE

NOTE=0O
NCONTLI=NCONT-1
THIS LOOP TESTS VHETKER G NOT ANY OF THE CONTOURS ARE AT THE SAME
DEPTH. IF SO, SUBROUTINE ERRORI PRINTS &N ERROR MESSAGE AND
THE MODEL' 1S ABANDONED.
. DO 99 I=»1,NCONTLI
IF(DEPTHCI). EQ. DEPTHC I+ 1)) CALL I.RRORI(thPﬂhNOTl)
99 CONTINUE
IF(NOTE. £Q.999) GO T0. 1000
- DO 3904 I=1,NCONT
NUMSNLIST(I) .
1F(NUM. ER. 1) GO TO 3904
™IS LOOP PUTS XL1ST AND YLIST KELATIVE TO AN ORIGIN AT THE FIRST
POINT ON THE FIRST PROFILE.
DO £A44 MMw1,NWM
XLESTCI, MM)=XLISTC L, MM = PX
YLISTCI.MM)®YLISTCI,NMI=PY |

8444 CONTINUE

/3904 CONTINUE

Record Na. 1975/ 4

[+

c

-BEARNG=90.0 .
IF(DPY.NE. 0. O)BEAMNG=ATAN( DPX/ LPY)e IR0, 0/3-1415941
XUs SQRT(DI STee 2/ (DPXeeRe DPYe s 2) )
DXXXe DPXe (NP.T5=1)e DPYeXI"
DYYYs DPYS (NP TS~ 1)~ LPXe XU :
THIS LOOP. MOVES TO THE NEX1 LINE.
DO 3901 Nwl,NLINES
IF(N.FQ. 1) GO TO ‘000
PXuPXe-XUs DPY
PYsPYeXImDPX
~THESE LOOPS PUT XLI57 GVE Twisty FI!LATIVI. T0 THE NEW ORIGIN.
.DO 7650 1=1,NCONT
NITeNLIBT(I)
IF(NIT.EQ. 1) GO TO 76%
DO 7700 Kel,NIT
O XKLISTCILKIeXLISTCS,K ¥e DXXX
YLISTCL,K)=YLISTC(I, K)o LYYY

7700 CONTINUE

[

76%0 CONTINUE
@004 PhINT 8,N.PX, PY, EEAMNG
PRINT 9
. DO 3900 Js1,NPTS
' 1F(J.EQ.1) GO TO 1834

THESE TWO LOOPS CAUSE AV INCHEMENT OF ONE STAT!ON ALONG THE PROFILE.

DO 1001 I1s1,NCONT
NLISeNLESTCIE)

1F(NL1S.2Q. 1700 TO 1001

DO 100& IXsi,¥L15 .

K ISTCHI IX)eXLISTCLE, 1% )= DPX
YLISTCIL, 1X)eYLISTCLL, 1X)- DPY

.1002 CONTINUER .

<
c

1001 CONTINUE

THIS LOOP USES SUBKOUTINE GhAOL TO CALCULATE DELGA(N). THE
GRAVITATIONAL EFFECT OF EACH CONTOUR.

c DELGA IS SET T0 O 1F THE CONTOUk IS A SINGLE POINT.
IE:’“ DO 5000 NCs1,NCONT

NL1STNeNLISTING)

IF(NLISTN. EQ. 1) GO 10 4444

Z=DEPTH(NC)

cALL cnaonm.lsr.z.msr.nxs-r.rmm.uc.nrm

DELGA(NCI=TOTEQ -

- G0~ T0 .5000 . .

c
c

L | PROGRAM  LISTING

4444 DELGA(NC)I®0.0
3000 CONTINUE
THE REMAINDEhW OF THE PROGhAM USES SUBKOUTINE NUQUAD TO S!.H THE -
GRAVITATIONAL EFFECT OF THL CONTOURS AND PRINTS THE RESWLT.
CALL NUQUAD(NCONT, DEPTH, DL CA» TUTN..G)
GHAV®*0.00667o DENS# TOTAL G
| XXePXe(J-1)eDPK |
YYsPYo (J- 1 )6 LPY
PRINT 10, XX, YY, GhAV
3900 CONTINUER |
3901 CONTINUE
GO TO 1000
9999 sSTOP
INL

i v

L g
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.. APPENDIX 2

SUBROUTINE NUGUAD(NCONT, LEP TH, UL GA, TN TAL G
THIS SUBhOUTINE LOES A VUMERICAL QUADRATUKRE FOK SIMMING \IALUE.S oF
LELGA AT DIFFERENT LEPTHS.

<
c
C NCUNT1 15 THE NIMbEk DF CONTOURS
4

NCOVT, DEPTH + DELGA Ank IVPUT DATA.. TOTALG IS OUTPUT,.
LIMENSION DEPTHC(40), DELGAC &)
TOTALG=0.0
IASNCONT-2
L 6000 I=l, A&

ZisLEPTHCD)
LewDEPTHOLS 1)
2o LEPTHC([42)
Gle BRELGACI)
GesDELGACL+ 1)
GusLUELGACIs &) : N
IF(Gle EGale s ANDe GEe Q.U ) GI=O0.
1F(Gce EReOo s ANL. 030 ELe0s ) Glau.
BAGARGIe (Z1-Z3)/(21="2)0 (307 2=%3-207 1)
EQ9BaGire(Z1-Z )0 3/ (Z2=Z 3}/ (%E=21)
EQIC=GUe(Z1-20) /(L I=22)e (302 3-2 2o )
LO9-(LG9AOLH9B'!.D9C)/6-0
TOTAL G= TO TAL G+ LG9

6000 CONTINUE
KRETURY
-ENL

SUBROUTINVE EhKOh1CI, UEPTH,NOTE)

c TH1 S SUBROUTINE PHINTS AN EMROh YESSAGE [F AVY ALUACENT CONTDURS ARE
4 AT THE SAME LEPTH, AND 5}TS NOTE=999 TO STOF EXECUTION OF
C THE MOLEL
DIMENSION DEPTHC(40) .
1 FOMMATCLIX, 4l/)e ILLEGAL LATA ENThYe CONTNU'nSelds ANDs13¢ ARE BOT
IH AT LEPTH*FB8. 1) :
Jele) i )
PRINT 1,1,J, DEPTH(1)
NOTE= 999
RETURN
IND
1
SUBROUTINE GhADT(NLIST»Z,XLI5T, YLIST, TOTER. ¥C. DPX)
c THIS SUBKOUTINE COMPUTES THE GHAVITY EFFECT OF ONE POLYGONAL LAMINA
C NLIST 1S THE NUWMBER OF COORDINATES
C XL!ST ARE THE X COOAKDS, YLIST AKE THE Y COOhDS.
C Z IS THE DEPTH TO THE LAMINA
C TOTEQ IS5 THE RESWT.

DIMENSION NLISTUD):XL[ST(&).QO):YLIS‘I‘(QO.&)
TOTEQ=0.0
" XKIeXLIST(NC, 1) %
YI=YLISTCNC, 1)
IF(XlsEQeQ.+AND. Y1, EQs0.) Xl=-DPX/10000.
hls SQHT(X[ssEeY]wo2)
C THIS LOOP TAKES SUCCESSIVE PALKS OF COOKRDS AROUND POLYGON AND
C MAKES NEW X),Y! EQUAL TO OLD XB,Y8 EIC.
NLISTNeNLIST(NC)
NLN=NL1S5STN+ )
DO 4000 -1VP= 2, VLN =
C IF IVP EXCEEDS MLIST, THEN SET 1VPe}
tFCIVP-NLISTN) 3000, 3000, R999
2999 XIPlsXLISTI(NC, 1)
YIPIsYLISTI(NG 1)
IF(XIPl+EQ:0+.AND.YIPIl . EB-D-) X1P1w- DPX/10000.
ao 10 3001
3000 XIPlsXLISTI(NG, IVP)
YIPI=YL1ST(NC, IVP) 3
TF(XIP1:s EQs0++AND:Y1P1.ER:0.) XIPl==DPX/ 10000,
3001 KIP1=S5QRT(XIPlesBeYiPleel) .
KIIPIe SQRT((X1=XIPl)swBe (Y]~ YlFl).tﬂ)
COMFhim(XI-XIP1)/RLIIPI
COMFH2=(YI-YIP1)/RIIP}
PleaCOMFR2eX]~COMFRIeY]
QI=COMFRIsXI/RI«COMFRReYI/RI
FleCOMPFRIeXIPI/RIPl1«CONFREsYIPI/RIPI
PPZe SQRT(PI¢seBelee@)
LF(P1) 3500..3600, 3600
3500 Qi=-Q1
Fla-F1 .
3600 EQR=(X1sXIPIeY1eY1P1)/RI/RIPI
IFCEQA.GT«1.0) EQA=l.0
EQB=ZeQ1/PPZ N
EQCsZeF1/PPZ
IF(YIsXIPl-X1eYIP]) 3700. 3800, 3800
3700 AREIRA=-ACOS(ERA)
) GO TO 2877 | X .
3800 AREQA=ACOS5(ERA) ) ~
3877 AREQBD=ASIN(IRB) E *
AREQC=ASIN(ERC) .
EDN'ARBGA-ARIEDOARIDC
TOTEQ= TOT EQ+ EGN
€ GET NEV NORMALIZED moumm\us FROM Ol.D X
XIeXIPl . . L
Yi=YIP1 & u k b
Ri=RIPIL. -
Q000 CONTINUE -
HETURN
END

'PROGRAM LISTING

Record Na. 1975/4
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{ READ INPUT DATA ) |

SET ORIGIN FOR
CALCULATIONS

T

CALL GRAOI .

" FOR

'| CHANGE ORIGIN'|

CALCULATIONS |

CALCULATE GRAVITY FIELD
‘ OF LAMINA

\ GRAVITY FIELD OVER WHOLE BODY /

 CALL NUQUAD -
'NUMERICAL QUADRATURE TO SUM - -

~//PRINT CO-ORDINATES\
(' AND GRAVITY VALUE -
" FOR STATION

Record No, 1975/ 4

 PROGRAM

PLATE |

FLOW CHART
i

- G29-2I8A




ag,

- mGg:il :

[~

g P

o8t

0.4"'..

yoxs .

| (-225,225)

- CONTOUR ,
POLYGON

REPRESENTING
CONTOUR

. teoretical-gravity valve
X computed response .

" 6/6261 0N P00y

V612-629

0 100 - 200
—— )

Metres

-600 . -400

- 200 00~ . 200

 SPHERE
DENSITY CONTRAST

: 05g9/cm? ..

‘400 .

. ‘CONTOURS

600

Pian view of sphere and cabfwrs

- SPHERE MODEL

2alvd



S
3
s-:
o T .DATA SHEET FOR SPHERE EXAMPLE
B - : . i )
2 ,
S ) Lo Ay ; . L L . g L . R
ITEM 2z |' pewns. - | .. P ST b AT MR ] 2 S - ePy . | wers ] niuey S, - onT,
" FORMAT 12 rl~ Py _.ivg.';v_ C o i Floa. o rea ¥ R I1 TR ' 1we ko
PUNCHED *). " 00,5000 =~ -1000.00 - 000 20000 . o000 , L R . ok
" FORMAT 12 lexz 12|312|12 5|1 2| ao Further voluss
: B B q. - R il . we
PUNCHED of Lt NLIST : I
.1 8 8 8l i :
FoamaT rea | red rFe. | Fet Fe. Fe F61 ’ : A , £é. . ferthar volyes
o E . : ) . . . 7o ; > oe pew tard.
PuncKze ! ; - ) s ) : :
S 2000l 3000l ‘Soool . Toool B8ooo s . | =——DefTH
FORMAT F6.1 . Feu Fe.n Fer | Fé.t F6.| Fe.l Fé6.1 . Fé-1 ,
e - ] A - . T > . Further valveg
PUNCHED : N i ’ 5
' -2250| ~160.0 0o 1600 2250| 600 00| -1 600f=—X*t1sT(2 } CONTOURNO.2. on A¥w card
oo l6oo|. 2250 1600 = ool ~1600| ~2250| - 1600/ <—YLIST(2) y dito
-3109. - 220.0 ‘00 2200 .3lool 2200f 0.0 =2200|<*+—xLIsT(d) S CONTOUR N0.3 difle
oo 220.0 3lool 22o0.0 00| ~2200 -3 100 -2200[=—ryvLisT (3) o dite
~2250 - l-60.0 00| 1600 2250 | 600 00| - 1600|=—x L-.lST.Ut)_} cowTovAa NO.W%. d.to
ool té6oa 2250l 1600 o0l 1600l ~2250l -1 500l =Y LIST (W) dits

: (pq YL(8T OA YLIST FOR CONTOUAS | AND § AS THESE ARE  SINGLE POINTS)

€ 3vd

91



1

" ! - . . . ) - - i

6/7/8/9 EOJ

e AT
Y

l p

ROGRAM GRAV3D

(INPUT, OUTPUT)

PLATE 4

7/8/9 EOS
/
LGO
/
FTN
e :
ACCOUNT (CC.. )
/7
GRAV3D
(
*CY, CCoe. - ,GRAV3D
L]
’ 'DECK . STRUCTURE
a-
Record No. 1975 /4 - 6G29-20I1A

!
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