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SUMMARY 

Computer programs are described for calculation of gravity and 
magnetic anomalies over bodies of arbitrary cross-section and infinite 
strike length. The traverse direction is assumed to be at right angles to 
the strike of the body. Paper tape is used as the input medium and the 
profiles are plotted directly on a graph plotter. 

1. INTRODUCTION 

Many magnetic and gravity anomalies are caused by bodies which 
have strike lengths very much greater than their thickness and which can be 
approximated by a two-dimensional model. In many cases a simple dyke or 
cylindrical model can be used to give a reasonable approximation to the body. 
A closer fit to the observed anomaly can often be achieved, however, by a 
change in the two-dimensional shape of the body. 

In the past this could be achieved only by tedious and time · 
consuming methods that involve integrating machines (Olbrich, 1966) or 
graticules (Millet, 1967). Consequently, officers of the Bureau of Mineral 
Resources have written FORTRAN programs MAGSIM and GRAVSIM to simulate 
respectively magnetic and gravity anomalies for two-dimensional bodies of 
.arbi trary cross-Ieetion. 

Both programs add the anomalies due to small infinite prisms and 
slabs, with interchangeable subroutines for paper tape input. and plotted output. 
Up · to 10 different values of magnetiC susceptibility contrast and remanent 
magnetization (MAGSIM) or density contrast (GRAVSIM) can be specified for each 
model, so that extremely complicated cross-sections can be built up. The 
output of both programs is a plotted profile. The vertical scale of the 
profile may be specified or, if left out, will be computed to give a reasonable 
amplitude to the anomaly. 

A flow chart for GRAVSIM is shown in Appendix 5, and is identical 
to the one that could be drawn for MAGSIM except for changes in the formlllae 
and the plotting instructions. Listings of MAGSIM and subroutine MAGSLAB 
are given in .Appendix 6, and GRAVSIM and subroutine GRAVSJ~B in Appendix 7; 
subroutines SRAPER, CURVER, and SCALEFIT, which are common to both programs, 
are listed in Appendix 8. 

The programs were originally designed by J.E. Haigh and 
J.P. Williams but left uncompleted in October 1969. At this stage the 
mathematics for GRAVSIM had been worked out. The work was revised in 
October and November 1970 by P.C. Pollard. Several amendments were made to 
the program and, in addition, the mathematics for a magnetic prism was 
developed and GRAVSIM adapted to produce MAGSIM. 
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2. DERIVATION OF MAGSIM 

The co-ordinate system is shown in Figure 1. The direction of the 
traverse is along the X-axis, which makes an angle d with magnetic north, the 
strike of the bodies being along the Y-axis. The Z-axis is positive downwards. 

Consider a square prism of magnetic susceptibility X wi th sides 
2b and extending to infinity in both the negative and positive y directions 
as shown in Figure 2. The equation for the ~~gnetic intensity H of this prism 
at the origin is given in Appendix 1. The equations for a semi-i~finite slab 
are given in Appendix 2. 

If £ is the Earth's field having inclination i, the components along 
the co-ordinate axes are, 

F = F cos i cos cL X 
Fy = -F cos i sina:. 

F Z = F sin i 

If remanent magnetization is present it can be allowed for by 
incorporating it in the calculation of the dipole moment per unit volume tl, 
also known as the magnetization. If the magnitude of remanent magnetization 
is R, and the inclination and declination with respect to magnetic north are 
Q and ¢ respectively, the components of N in the x and z directions produced 
by induction and remanence combined are 

Mx = X F X + R cos Q cos (¢ - d) 
M = X F + R sin Q z z 

The ~~omaly for an individual prism or slab is calculated by using 
Mx and Mz in equations (A1.1), (A2.1), or (A2.2). By adding up the anomalies 
for individual prisms and slabs, extremely complicated models can be built 
up, as shown in Section 7. 

3. DERIVATION OF GRAVSIM 

The co-ordinate system and geometry are the same as for M.A.GSIM. 
The gravitational effects of a horizontal prism of square cross-section ~~d of 
a horizontal semi-infinite slab are given in Appendices 3 and 4 respectively. 
The density contrast is;O and G is the universal gravitation constant in 
cgs units. 
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SECTION PREPARATION 

The section to be simulated should-be drawn at a scale such 
that it will fit on a sheet 12 inches wide and up to 20 inches deep. The 
scale of the section is then the horizontal scale (HSCALE) which must be 
defined on the data card. The section is divided into 1/10" x 1/10" squares 
(1/10" square graph paper is ideal) and the density contrast (GRAVSIM) or 
the magnetic susceptibility contrast and remanent magnetism (MAGSIM) for each 
square is defined, as shown under (c) in Plates 1-3. To avoid the tedium of 
drawing the initial cross-section, the character x acts as a repetition indicato 
and causes repetition of the preceding (i.e. left hand) character until a 
non-blank character is encountered. Note that blank frames encoIDltered 
without a repetition indicator will cause a zero value in those frames. 

A semi-infinite slab to the left hand side of the section is 
indicated by a character in the first column, or by a character in any of 
columns 2 to 120 preceded immediately by a minus sign. Likewise a semi­
infinite slab to the right hand side is indicated by a character in the last 
(or 121st) column or by a character in any of columns 2 to 120 followed 
immediately by a plus sign. The printed output, both directly from the 
typewriter and via the computer line printer, should be used only for 
verification of the original drawn section, because the vertical scale is 
exaggerated by the difference between the line to line and column to column 
spacing. 

5. PAPER TAPE DATA INPUT 

The normal rules for paper tape input apply (see CSIRO Tecrillical 
Note No. 20). The normal format is: 

At least 12 inches of blank tape, 6 inches of runout (07B), new 
line (02B), *DOC, charge code, NAMETAPE, NC new line (02B), 6 inches of 
runout, model data. Suggested NAME TAPE deSignations are MAGDATA for MAGSIM 
and GRAVITY for GRAVSIM. 

The model is represented by the numerals 0-9 with the indicators 
described in the previous section, each numeral being ascribed specific values 
on a data card, as discussed in Section 6. 

The carriage return character (02B) acts as a new line indicator 
which, within the computer, fills the current line of the array with blank 
characters, and increments to the next line of the array. Note that each 
line of the array is computed before going to the next, so that only one 
line of array storage is required. Runout (07B) and delete (77B) characters 
are ignored. The ~nd of record is signified by NEXTCHAR being returned 
negative (physical end of tape), or by encounter of the character (16B). 
More than one model may be placed on a tape. After the character (16B) 
there must be a new line character to start the new model. This will be 
ignored only if it is followed immediately by a runout (07B) or delete 
(11B) character, so it is normal to separate models by a few inches of runout. 
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6. rmWHED CARD DATA INPUT 

(A) MAGSIM 

The input consists of the following -

Card (1) (a) the codenumber under 2A8, an arbitrary alphanumeric name up 
to 16 characters in length, which is printed on both the line printer and the 
plotter and is the only identification linking the two outputs. 

(b) the scale of the model (HSCALE) ft/inch under F4. It should 
be noted that equations (A1.1) etc. are independent of scale for a given model. 

(c) ALPHA, the angle between the traverse direction and magnetic 
north in degrees between 00 and 3600 under F4. If ALPHA is between 00 and 
1800 the profile will be plotted with the easternmost end to the right. If 
ALPHA is between 1800 and 3600 the profile will be plotted with the westernmost 
end to the right. If ALPHA is between 900 and 2700 the profile will be plotted 
with the southernmost end to the right. 

Cd) H, the magnitude of the Earth1s field in gammas under F6. 
. 

(e) HINC, the inclination of the Earth's field in degrees under 
F4. HL~C must be negative for the southern magnetic hemisphere. 

(f) ITAB, the tabulator setting on the typewriter which is used 
to shift the input characters on each line to the right by the amount specified 
in ITAB, under 13. 

(g) SCALEX, SCALEXN, SCALEZ, and SCALET, the scale in gammas/inch 
of the profiles respectively for the horizontal anomalies along the traverse 
and along magnetic north, the vertical anomaly and the total anomaly, under 
4F7. If any of these parameters is left blank a scale will be computed to 
give a reasonable amplitude for the anomaly. The scales computed will be of 
the form 1, 2, 5 x 10U gammas/inch. 

(h) IX, IXN, 1Z, IT under 411, if equal to 1 will prevent the 
plotting of the curves for horizontal anomalies along the traverse and parallel 
to magnetic north, and the vertical and total anomalies, respectively. 

Card (2) The 10 magnetic susceptibilities, CHI, in cgs units multiplied by 
106 under 10F6, corresponding to the numerals 0-9. 

Card (3) The 10 values of remanent magnetization, RM, in gammas, under 
10F6, corresponding to the numerals 0-9. 

Card (4) The 10 values of PHI, the declination of remanent magnetization 
with respect to magnetic north in degrees, under 10F5, corresponding to the 
numerals 0-9. 

Card (5) The 10 values of THETA, the inclination of remanent magnetization 
in degrees under 10F5, corresponding to the numerals 0-9. 

Blank cards are required for (3), (4), and (5) if there is no 
remanent magnetization. 
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(B) GRAVSIM 

Only one card is required for each model, the input parameters 
being as follo"lS: 

(1) The codenumber, an arbitrary alphanumeric name up to 16 
characters in length, which is printed on both the line printer and plotter and 
is the only identification linking the two outputs. 

(2) The horizontal scale (HSCALE) ft/inch. 

(3) The ten density contrasts corresponding to the numerals 0-9. 

(4) ITAB, the tabulator setting on the typewriter which is used 
to shift the input characters on each line to the right by the amount 
specified in ITAB. 

(5) SCALE, an arbitrary vertical scale may be specified, or if the 
parameter is left blank, a scale will be computed to give a reasonable 
amplitude to the anomaly. The scales computed will be of the form 1, 2, 5 
x 100 milligal/inch. 

The format for the above parameters is (2A8, F4, 10(F5.2), 
13, F7). 

7. DISCUSSION 

The use of paper tape as the input medium for these programs 
avoids the tedious computation of coordinates normally ass~~~ _1_ ----- -simulation prograins. Bec~xe.p.r~onof the- cross-sec~!.l~aso a ' 

___ __ ._-::i~~~o£.---~~prisms and slabs, the programs ar~mos-t-eTIicient 
~~~ -- for small sections but are quite reasonable even. __ f_or- large'-sections. A step I by step routine for use of the ~':'O~j!JIl-iS - given in Section 8. 

Tw..Q.. _exampTei:tof the use of GRAVSIM are shown in Plates 1 and 2. 

I 
Plat.e.--4---~·nciws the simulation of the gravity anomaly for a simple semi-

_. ___ ._ - - ----Tnfix;ite slab 1/20 mile (264 feet) . thick with the profile plotted at ~ mile 
. per 1nch. Note that the same prof1le could be plotted at say 264 feet per 

inch by specifying this scale and making the input section one inch thick 1 instead of 1/10 inch. 

I 
I 
I 
1 

Plate 2 shows a comparison of the gravity profile computed using 
GRAVSIM with that computed by a hand integrator (Olbrich, 1966). The example 
comes from the Rum Jungle East area, NT (Trav. 120 S) and is taken from 
Plate 7 of Williams (1970). Note the exaggeration of the vertical scale on 
the line printer representation of the section. The agreement between the 
profile computed by the hand integrator and that from the program is good. 
The small discrepancy above 110W is attributed to the step effect inherent 
in the programs. 
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kl example of the use of MAGSIM is given in Plate 3. ~nis shows 
the vertical field anomaly for a semi-infinite prism 10 depth units deep 
and 20 depth units wide. The inclination of the Earth's field is 600. The 
corresponding curve for the southern hemisphere could be produced by setting 
the inclination equal to -60°. The magnitude of the Earth's field is 
50 000 gammas, the magnetic susceptibility is 1500 x 10-6 cgs units, the 
traverse direction is 45° from magnetic north, ana remanent magnetization is 
n·ot included. The three other mc3€Iletic curves were blocked off in this 
example but can be plotted out as required (see (h) under MAGSIM Card 1, in 
Section 6). 

Both MAGSIM and GRAVSIM produce a plotted output which is 14" long 
and which extends for 1" before and beyond the end points of the 12" input 
(see Plate 3). The computation for this extension assumes blar~s beyond the 
input data except in the case where repetition characters are used (see 
Section 4). 

8. SUMMARIZED ROUTINE FOR USE OF THE PROGRAMS 

(1) Draw the cross-section on 1/10" square graph paper and define 
the boundaries by the numerals 0-9. 

(2) Type the tape header (Section 4) and the model data. A 
single tabulation setting may be used to increase the convenience of typing 
the section. The value of the setting is defined as ITAB. 

(3) Each model must be separated by a new line character (02B) 
followed by at least one runout character (07B). 

(4) The first line of the typed section is assumed to be at the 
surface. Multiple new line characters may be used at the start of the model 
to increase the depth to the first line. 

(5) Prepare the punched card data input as explained in Section 6. 
Data cards for extra models are placed consecutively in the deck. Only one 
end of file card is required and is the second last card in the deck followed 
by an EOD card. 

(6) Two EQUIP cards are required. These precede the program deck 
and are of the following form: 

*EQUIP, 3 = (CC, NAMETAPE), TR 

*EQUIP, 1 = PL 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-7-

9. REFERENCES 

GRAlrT, F. S., 8: WEST, G. F., 1965 - INTERPRETATION THEORY IN APPLIED GEOPHYSICS. 
McGra\OI-P.ill, Inc. U.S.A., p. 213 

MILLET, F.R., 1967 - A dot chart for calculation of gravitational and 
magnetic attraction of t",o-dimensional bodies. Mining ~eophysics, 
Soc. of Expl. Geophysicists, Tulsa, Vol II, p. 645. 

OLBRICH, W., 1966 - A vertical section integrator for the computation of 
gravity anomalies. Bl~. Miner. Resour. Aust. Rec. 1966/23 
(unpubl.). 

WILLIAMS, J.P., 1970 - Geophysical investigation of the eastern margin of 
the Rum Jungle Complex, N.T. 1967. Bur. Miner. Resour. Aust. Rec. 
1970/1 (unpubl.). 



-8-

APPENDIX 1 

DERIVATION OF THE ¥~GNETIC INTENSITY FOR A HORIZONTAL INFINITE PRISM 

" - The magnetic intensity E(~) at a position I due to volume V 
of material ha.ving magn8tic moment per unit volume M (-r ) is given by 

,..." -""0 
(Grant and West, 1965, p. 213) 

t! (C) - if A (r) 
"" 

,,,here A{r) is the magnetic scalar potential. 
'" 

Therefore, the ma.gnetic intensity g at the origin due to an infinite 
prism of square cross-section is, : 

By symmetry H = O. Therefore: 
y 

H = 

- + -

+ 

10 
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.........•.• (A1.1) 

APPENDIX 2 

DERIVATION OF TEE MAGNETIC INTENSITY FOR A HORIZONTAL SENT-INFINITE SLAB 

The ' eguat.i.on for a slab of thickness 2b extending to (- 00) in 
the x direction is obtained from equation (A1.1) by letting (x - b) tend 
to (- 00.). This gives, 

Similarl:r the equation for a slab of thicmess 2b exte·nding -to + 00 

in the x direction is, · 

H 

........ It. (1\2 .. 2) 
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APPF.NDIX 3 

DERIVATION OF THE GRAVITY EFFECT OF A HORIZONTAL INFINITE PRISM 

The vertical component of gravitational attraction of an infinite 
pris:.J1 of square cross-section 2b is (Millet, 1967) 

+ 2(rZ-t){t~/{-f::t) - 4..-'(S-::~~)} 

-I- 2r[~/f~-'9 - -/--1(1+91 ••••••.•• (A3.1) 

Using the relationship 

This equation was used in the program GRAVSIM. 
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APPENDIX 4 

DERIVATION OF THE GRAVITY EFFECT OF A HORIZONTAL SD1I-INFINITE SLAB 

The equation for a slab of thick."less 2b extenc.ing to (- cP) 
in the x directic1n is obt8.ined m08t readily frolJ' equatj on (A3.1) by 
letting (x - b) tend to (- 00)0 This gives, 

•..•••..••• (.A.4.1) 

$imilarlY, for a slab extending to 00 in the x direction, 

cy !(.l:+4) ~[r::::++ (}:#/]+ZtflT 

+ Z;y --6..v-1 ! ;- j 
Z{J+Z-?) 4-:ijX.~~J .......... (A4.2) 
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BEGIN 

TYPE BYTE5 

(/6) IBIT 

INF = JJ 

= 00 

CALL 

PLOTSET 

CALL 

LUNSET 

CALL PLOT 

READ 
NUMBER, 
HSCALE 

ROE (J = I, 10) 
ITAB 
SCALE 

L = I 

L =L+I 

AS(L)=O 

YES 

WIN = Z(262 - K) 
Z(K) 

ZI=(J-l)x2B+0 ' 01 

Z2 = ZI +2x B 

B=HSCALE x30 '46/ 
20 (FT to CM) 

I =1, MIT 
=0 

NO 

[K = [B[T(J)+ I 

L=I 

L = L+I 

KK=121+L-1 

AS(L) = AS(L)+2KK 

x ROE(JK) 

1=1+1 

NO 

IK = IBIT([) + I 

CALL SLAB 

L=I 

L = L+I 

AS(L) = AS(L) +2S(L) 

x ROE(lK) 

YES 

FLOW CHART - PROGRAM GRAVSIM 

To accompany Record No. 1972/49 

APPENDIX 5 

MIT=I 

IK =IB[T()) + I 

CALL SLAB 

G29-165 
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PROGRAH MAG$I!! 
TYPE BVTE'(/6)18IT 
EqUiVALENCE IA.18IT) 

APPENDIX 

COHMON/rRED/SAWX(141).SAWl(1411.SIMX(141) 
COHMON 181L~1 18ITI128,.A(16 ) 
COMHON/SUi/AS(141) 

___ ~ __ DIMENSION !;illllL.!!It\W. PH I qO) . TMET.AI 10). ~~I 10). Z'H 10 I. AHX (2621. 
1AMZ(262).BWX(262).NUMBER(2).AX(141 1.AZ(141) 
--LNr~Jl .lPJ=~.1415926536 

CALL PLOTSETI 2) 
C~.Ll l\ms.ET_t3) 
CALL PLOT (2 •. 0.4.2) 

___ C.4.l...I". PI,.OT J~14,_o..-2.0.1) 

CALL PLOTI-14.0.D.O.3) 
7 READ 1 0 ~EJi.L!j.S.I~.U~, AL.PIU. H. H I ~t. I TAB. SCiLE)t. SCALEXN. SCALEl. SCAl 

1 E T • I X • I X N . I Z • IT. I CM I I I ) • I = 1 • 10 ) . , R H ( I I • I = 1. 10) • I PH I ( I ) . I = 1 • 1 D ) • 
___________ .21.lM£TA.I 11. 1=1.10) 

10 rORHAT(2Ae.2f4.r6.f4.IJ.4r7.11(.411.2(/IDf6).2(/l0f5» 
IfJEor.60)72.14 

14 PIIINT 13 
.. 1J. _r.QBHA T (1HZ) 

PRINT 15.NUHBEII.HSCAlE.H.HINC. ICHI (I) .1"1.10). (lIH( I) .1=1.10). 
I1PHIIII.I=1.10).ITHETA(I).I:1.10).AlPHA l' fORHATI1Hl.eCOD~ NUHBER' •• 2AA.8X. e WOR. SCALE: e.f4.eHETE~S PER INC 
1He /l0X •• HAGNETIC INTENSITY Of EAqT~S fiELD ••• f6 •• GA~HAS-.I0x.-INC 
2lINATION- •• f6.1.-0EGREES-/X.-HAG. SUS.-.6x.l0If~.4XI.l1WCGS-10.-1 
36J/1.-REH. HAG ••• 6X.l0'f6.4X)·-GAHH,s./r.-AZI~UTH Of REH,e.10 I f6.1 
4.4X) •• OEGREES-/X.-INClIN. Of REM.-.10If6.1.4X).-OEGREE5-/x. 
5-ANGlE 8ETWEEN TRAVERSE AND HAGNETIC NORTH" -.f6.1.- DEGREES.) 

JTAPE=200 . 
B"MSCAlE/2D.O-100. 
TMIS CO~VEIITS B fROM METIIES TO C"S 

.ALPHA.ALPHA.PI/1S0. 
H=H·0.00001 
HINC=HINC.PI/180. 
HX=H.COSIHINC)·COSIAlPHA) 
HV.-H'COSIHINC)eSINIAlPHA) 
HldhSIN(HINC) 
DO a,J.l.1O 
PHI,I )=PHIII).PI/1S0. 
ToWfUl1 ):..THEUll )."1/180. 
R04II'=RM(I)eO.OOOOl ICHIII1=C~I(II-l0.0"(-6) 
XP1 I I) = CH I I I 1 .HX.RHI I ) .COS(THETAUll.COSI pM IIIl-A~PHA) 

8 ZH(I)=CHIII)'HZ_RHII)eSINITHEUII) 
DO 51.L'1.141 
AXIll=O 

51 CONTINUE 
PRINT 16 

16 rORP1ATIX.121(lH-» 
J:O 

3 J=J+1 
Ir(J.GT.JTAPE)GO TO 12 

SAl(Ll=O 

CALL SHAPERIJ.JUPE.INfoiTAB; 
1.( INr .EC.UGO TO 72 
Zl=(J-l).2.S 00.01 
l2=Zl o 2·B 
DO 41.K'1.262 
x=1131-1()·B-2,0 

__ . __ .. ____ ---.!.!!..l.uu.,,~t!.B.~Z eLl. !~Bl , -AT ~H~ (Zii!. (X.9) , -ll 4N21 ll. 0(-8, )·A UN~ (12 
1.1)(-91» 

A H Z I I( ) = A lOG I I lie. B ) • I X. B ) .11 ell) .1 I X - B ) • I ) - 8 ) • Z 2. l2 ) I( ( ( • 0 B ) - ( X • B ) 
1+Z2·Z2)eC(X-B)·IX-B)·Z1·Z1111 
_..B!!!X I.K ).~. ( A J AN2 '- 1)(.8) . Z 1) - A TAN2 ( I X -8' .11) - A T A N2 ( I ~.B' . Z 2) • A UN2 ( ( X 
1-9).Z2» . 

41 CONT H~uE 
1=1 S04IT=O 
1.( IBI T I I) .Efl. 40~)QO TO 103 
l'IIBITII).NE.60B)102.6 

6 1=1·1 
If( 1-121'105.106.3 

104 MIT=1 S IK=IBIT(I)+l S GO TO 23 
105 1.( IBITII·U.EO.20B)GO TO 104 

1'(IBIT(I).eO.40BIGO TO 103 
IfIIBIT( I' .EO.609)6.' 

202 CALL "AGSLABll.J.B.I.Z1.Z2) 
23 CALL "AGSLAB(-1.J.B.I.Zl.l2) 

500 DO SOl.L:l.141 

SGO TO 500 

AX I L , = Alt ( L ) • SA HX I L ) • X M ( I ( 1 -S AH l ( '- ) • Z H ( I ~ ) 
AZ I L , = Al (l , -SBHt I Ll 'ZH ( I ~ ) -S AHZ ( L ) • X'" I ~ ) 

5D1 CO'HINUE 
IfIMIT.EO.1,:5.6 

106 1'(IBIT(I'.NE.60B) 104.6 
103 1=1·1 
102 Ir!JBITII.1l.EJ.20B)GO T~ 

If(I.Eo.121IGO TO :5 
IK:IBITII ).1 

5 IK=19ITCI).1 
DO 50. L=1.141 
K~ = 121 - L -I 

iGO TO 202 

AX ( l ) = AX ( L ) • A H X ( I( K ) OX M ( I ~ ) • A W2 ( 1<1< ) -lM I I K ) 
&2.1 L ) = Al I L ,..RH X ( KK ) - ZH : I I< ) • AHZ I I<K , • X H ( I K ) 

50 CONTINUE 
GO TO 6 MAGSIM 

6 

82 PRINT 18.JTAPE 
18 fORMAT ,. JEND" '.13) 

Ir(lx.EQ.11GO TO 17 

PROGRAM ~ 

SUBROUTINE MAGSLAB 
DO 1.1=1.141 
AS( I) =AXI I) .100000 

To accompany Record No. 1912/49 G29-167A 
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APPENDIX 6 (CONT) 

CALL PLorl-14.0 . 0.0.1) 
CALL PLorl-J.2.-0.6.J) 
CAlL TEXTINUHBER.t6.41 
CALL PlOTI-4.B.-l.2.JI 
CALL lE~TI24~wORll. FIELD ALOHG TRAV • . 24.4' 
CALL CURYERISCALExI 

17 l'IIXl'j.Ea.llGo T) 11 
X Y:~"COS(HI'IC' 
00 9, I : 1. 141 

9 _SII):ISqRTIIA~II"HX'O"2'WYoWY'-.',0100000 
CALL PLJTI-14.0.0.0.1J 
CALL PlOTI-J.2.-0.6 . 31 
CALL TEXTINU~BER,16.41 

CALL PlOTI-6.4.-1.2.31 
CAll TEXTI3l~ HORll. rlElD IN OIR. or MAG. N, 3L') 
CALL CURVEQISCALEXN) 

It IfIIZ.EQ.l)QO TO 12 
00 4.1=1.141 

• A5111=A21110100000 
CALL PLJTI-14.0.0.0.11 
CALL PlOTI-3.2.-0.6.JI 
CALL TEXTINU~BER,16.41 
CALL PlOT(-2.8,-1.2,JI 
CAll TEXTI14HVEQTICAL fIElO.14.4) 
CALL CURVEQI5CALEZI 

12 l'IIT.EJ.llQO TO 7 
00 2 . 1:1.141 
AXI 11=A)t1l )'Ill( 
AlII I:AlI 110HZ 

2 A5111:ISDRTIAX I I)"UII ) 'AZ e lloA Ze l)'WyowYl-H)o10l000 
CALL PlOT(-14.0.0.0.l1 
CALL PlOTI-3.2.-0.6,]1 
CALL TEXTINUMBER.16.', 
CALL PLOTI-2.'.-1.2.31 
CAll TEXTI12HTOTAl FIElD,12 . 4) 
CAll CUQVEQ(SCALETI 
GO TO 7 

72 E~D 

SU8ROU T IN~ HAG5 L lBI~.J.B,1 .Zl . 12) 
COMMON/'REO/SAHX(1411.SAHl I 141) . ~ 8WXI1411 

00 10,L:t.l'1 
.0 I 1'10-L) "ZOB'NOe 
5Aw(IL)=N·20IATA~2(Z1.X'-'TAN2IZ2 . Xll 
SAHlI l) 'No,AUIGI I .ox'll071) I I XOP Z20121) 
SBH/ll)'No?oIATAN2IX,ZI I-AIAN2( X. Z21) 

to CONTINUE 
REnjRN 
END 

PROGRAM 

SUBROUTINE 

MAGSIM 

MAGSLAB 

To accompany Record No. 1972/49 G29-i68A 
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C 
C 
C 

PR1~P.'" G~AVSI~ 

TYPE ~·'''5[/ol!EI' 
.J;91,!!.VAlE>jC" "·IBIT, 
COMMO>j/FREO/Z~11411 

COMMOI>; 'alLV 1811(128).AI161 
C~~MON ISUE/ASI141 I 
OIME"ISIO'J 1")E'l;;I,',U~BfPI21.l126?1 
INOVT I, R1E = O~tISIT~ CG'JlRAST. 8: THE UNIt SJ1:Af;E. J 15 THE 

DE~TH CONTR~L AND ~x IS THE hORllONIAl DISTANCE TO 
THE CENT.:lE OF 'HE 50UAR~. 

I~F:O 

CALL ?LOT5ET,2' 
CALL LUNSET(31 
CALL PlJr (2 .. 0.4.21 
CALL PLOT (-1 4 '0.+2.0.1 I 
CALL PLDTI-14.6.0.0.31 
READ 10.~U~BEQ.HSC'lE.'R)EI II. I:I.ILI. ITAB.S:ALE 

10'OQMATI2A8.'4.1alf'5.2>. iJ.;7) 
1"EOF.6017201 4 

}4 DO 51.L=I.141 
51 A5(,,)=0 

JTAPE=200 
PR IIH 13 

13 'O~>1AI I\~ZI 

PRINT 1';'NUMBER.tiSCALE·(ROtll).I=1.1CI 

APPENDIX 

15 'l~>1AT(I~l.-COOE NU~SER= •. 2A8.ax .• HDR. 5CALE: •. ;4 'HETE~5 PER I~CH 
l'.lx.-DE~SlrIE5 A1Eo.10(F5.2 5~11 
B=~5CALE/2~.nollO. 

C T~IS CONVERTS B f'~(jl< HElOES 10 CMS 
PR INT 16 

16 'ORHAI(X.121(1~-1 ~ 
J : n 

3 J:J+l 
I"J.GT.JTAPE;GO 10 Ii? 
CALL 5HAPERIJ.JTAPE. INF. ITAS; 
1"INF.E'J.lIG() TO 72 
ZI=lJ-l lo 2-8 +0.01 
72=ll+208 
CO H. ~;1.131 
x=(~-1311-802.a 
wIN;2oZ1_ATAN212_Z1 o B.ltoZ1.(XJX-S OSll 
ZIKI'6.6701Q.oo_I-5.010CIX-BI-ALOGI( IX-Bl-(~-Bl·ll°l11/llx-BI.(x-8 

11.22.12 J ) - I )1+ B 1 ° ALOG I I ( a + B; !C X oS, .Zl-Z 1) I I' ),.91 0 (X +8) + Z2 0 Z 2 " , + ~ 0 Z 2 
2-'TA~212012-R.Z2-Z2+IXoX-B-BII-~IN) 

1 I 262-1() 'Zll<, _" _ . ____ ._. 
4\ COfljTINUE 

1=1 
MIT=O 
l'IIBIT(II.E~.4Q8IGO ~o 1D3 
I., 181T( 11.~E.60~ll02.6 

6 I; 1+1 
1'(1-121110'.106.3 

104 HIT'1 S ,I( _I au '-I Ht .s 80 TO 2.J 
1 05 I' ( 18 I T ( 1.11 • EQ .208 ) GO TO 104 

I, ( I BlT.w~oal-4O- -Ul-U3 
Ir(IBITIII.&q.68S16 •• 

2~2 CAl~ ORAVSLAB(1.J.9. I.Z1.121 
23 CAL~ GRAVSlABI-l.J.B,I.Zl.121 

5~P po 'Dl.L'1.l41 __ _ 
501 ASIU=ASHloZscU-ROEIIKI 

I' 011 T. eQ.l) 3.6 
106 IrIIBIT(II.NE.~D81 104.' 
19~ I = l~ 1 .... . ... . 
102 l'IIBIl<I.1l.EQ.201l1GO TO 3 

_._ .. ______ ---1LiJ.. •. U .. ll1.l.G9 .. T() l 
1)("IBITIII+l sao TO 202 

5 . .I)(:IB1HIl.l 
DO 50. l"1.141 
)(1(. 121'. L.-I 

50 .SI~I=ASI~I.ZCKK)-AOEI IKI 
aa .J.o .. .6. . .. .. _ .. __ . 

82 PRI~T 18.JTAPE 
1 8 'O~'1AT (- JEND : -.131 

CALL PlOTI-14.0.0.0.1) 
CALL PLOT (-3.2.-1.2.3) 
CALL TEXT(NU"8EA,1 6 .41 
C AI I Cllltw LSCA.LE.1 
OOTO 7 

72. END 

SUgROUTI~E GRAV5LABCN.J.9.!.ll.I?1 
CO~~ONI,QEO/l5(1411 

00 lO.l=l.Ul 
X~Nol~:10-)1~8-2.0-B 

]2 WIN=2011oATA~2IX.ll1 

SGO T:J 500 

PROGRAM GRAVSIM 
SUBROUTINE GRAVSLAB 

)0 ZS(L)=6.67_10.0 .. ,-5.01-lxoALOGI IXOX07hlll/l~ot· ·12-?21 1+3.1415926 
locZ2-Z1)+WIN-2-Z2oATAN1IX.Z211 
RErUR); 
END 

7 
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5\J~'IOUT INE 5>lA"E'!: J. JI APE. INf'. I TAB' 
CowHOII ISILLI IBJTI12"I . Allbl 
Tf"E BT'E511611BI I 
fOUIVALE'lC'E (A.IBIT) 
OATA(MAS~·4QOOOOOOn.0000077B) 

11 r3P'MAI Ix.-NEwLlNE HI5~EO AT 1 •• . 13 . 3X"Ju.l3) 
~2 FOR"AT \ (. 16681 

"'A I =NII:O 
DO 901.K:122.128 

9"1 IBI TIKI:60B 
10 1 
IClJT I J ) -bOB 
N' ;~IE xl CHARC~I) .A'IO.MASK) 

Jr· IF IN.EO.-I> GO TO 21n 
I F 1 'J • E:; • 02 a • HID. I • E:: • 1 124 . 25 

,,4 "'=INE>lCIo<AR(Nl.AND.'USK) 
IF :\.El.07B.~R.N.EO. 779lGO TO 1 
JOJ'I 
hIT:I , 31 TO 2 

:.o s IF ("I.E1.07-3.0R.N.EO. 779)GO TO 
I' (N . EJ.763) ZI.n 

12 IF ( ~.EO.0?3IGJ TO 2 
Irl~A T. E~.1.A~O.N.EJ.O Q B)29.28 

,9 191'111.:1101111-11 ,: Go TO SOJ 
,8 ~AT=O 

IFIN.EO.70S12b . ?7 
£~ MAT;I I GO TO 29 
,,7 1'1"I.EO.J2B ) IBITCI)=o 

Ir,:'l.E:).338)IBI'(I)=20 Q 

Irl~.ED . 35q)18ITII )'~O ij 

I' IN.EO.OIBI Go TO 501 
1f"1~.GT.17B.ANO.N.L T.32BI5n2.5n3 

5~2 lSI ~II )=N-2JB 
503 1=1+1 

If" ,1.GT.123) 4 . 1 
4 PRINT 11 . I.J 'SroP 

!>OO 00501. l:l.ITAB 
501IB(lII ) =609 

I: IlAB 
GJ TO 1 

210 IN,'1 5~ETUP.N 
i1 JIAPE=J 

2 I I = 1-1 
DO n. I = I r. 121 

n IBiTII ; ;b~B 

PRINT 12.A 
If" I Nlr.EQ.lI 31 . 32 

~1 "'IT=O SI-I 
GO 10 30 

3~ RE ', URIJ 
END 

SUI'IROUTINE CIlRVER.SCALE) 
CO~HON ISUE/AS(141) 
r~At = ,HIN = AS(t) 
DO 70. L=I.141 
If" rASIL).GT.r~A~) f"MA X·,SrLI 
IF IASr~).LT.FMIN) f"~IN'AS(L) 

10 CONTINUE 
AMP.FMAX-FHIN 
SlART=-f"MIN 
1f"ISCALE.GT.a.OOOlIGO TO 29 
CALL SCALEf"ITIAMP.SCALE) 

29 PRINr 11 . START.SCALE 

APPENDIX 8 

11 FORMATlx.-BASELINE AT ' . E9.2 . • GA~~AS •. I0X .• 5CA~=. '.E~.Z .• GA~~AS 
1 PER INCH'I 
~W=-b.95 
VY =ASlll·S T AIlT 
CALL PLOTr1.U.5CALE.2) 
CALL PLOT rXX.YT.JI 
DO 71. L:2.141 
XX • 1.).0.1 
~1'ASIL)tSTART 

It CALL PLOT (X Y.H.4) 
CALL PL?TI2.0.0.4.21 
CALL PL1T 11 4 .0.0.0.31 
CALL PLaT (0.0.0.0.4) 
CALL PLOT (0.0.0.1. 4 ) 
CALL PLJT (0.0.0.0.4) 
CALL PLOT (-1 4 . 0.0.0.4) 
CALL PLOT ( 18.0.0.0.31 
'lET URN 
END 

SUBROUIINE 5CALE'ITCAHP.SCALEI 
A=ALOGIO( AHPI 
t·Ulr : A.LT.OII:I-1 
POWER=10.0·.1 
~=(AMP/POWER .0.51 
IF,N/3 -111.2.3 
~C.Le :u.5. POWeq 
SCALE '~.O. POWER 

3 SCALE '2.0. ~OWER 
ENO 

, R.E : URN 
S RETlJll/oj 
, RETURN 

To accompany Record 
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x (Traverse direction) 

y 

z 

Fig. I Co-ordinate System 

o x-b x+b 
I x 
I 
I 
1 
1 
I 

I 
I t 
t 1 

Z _____________________ 1 2b ! 

H2. ____________________ 2~D 

z 

Fig. 2 Cross -section of Infinite Prism 
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(A) LINE PRINTER 
REPRESENTATION 

(B) PLOTTED OUTPUT 

cone NUM8ER=TEST LM SLAB HOR. SC'L~=2640rEET PFR INCW 
DENSITIES ARE 0.20 ~o.oo ~O.OO ' -0.00 -o.on .0.00 wO.OO .0.00 . -0.00 -0.00 

-----------------~-------------------~---------------~--~--:orl ----------------------------~-----~-----------~.----------~-
JENb = i . . ' . " . '. . 
B&S&LtN~- o.oo.~OO SCALE- 2.00~001 MILLJGAL PEA rNC~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(C) PREPARED CROSS-SECTION ' 

(D.) ACTUAL CROSS - SECT10N 

·To accompany Record No./972/49 

DENSITY CONTRAST 0, 20 

DEN'SITY CONTRAST 0-00 

\ \ \ \ \ \ \ \ 

SIMULATION OF THE GRAVITY 

ANOMALY OF A HORIZONTAL 

SEMI- INFINITE SLAB 

PLATE I 

0·8 

0·6 (/) 
..J 
<l 
(!) 

004 

0·2 

\ . 

0·0 

..J 

..J 
~ 

>­
f-
:> 
<l 
0:: 
(!) 

052/87-512 



-(A}--LINE - PRINTER-~~­
REPRESENTATION 

(B) GRAVITY PROFILES 

220W 

(C) PREPARED CROSS- SECTION 

(D) ASSUMED CROSS- SECT ION 

200 

PLATE 2 

CODe NUM8ER=RUM JU~GLE 1205 HOR. SCALE.2640FEET PER INCM 
DENSITIES ARE 0.22 0.20 -0.00 -0.00 -0.00 -0.00 "0.00 -0,00 -0.00 .. o,oc 
-~----~-~-~-------------1r---------- .. ----------------- __ ._._. __ .-_______ ~ ___ ~.-~----w------.~_----- _____ ~ ___ ------------

10000000000001· 
oob000000009000001~ 

OOOOO~OOOOOOOOOOOOOOC001· 
00 000 OO-O!O 0 000 a 0 0 000 0 0 Oll 000 0 001. -_________ ~ __ 

OOOOOOOOOO~00000000600000000000001. 
OOOOOOOOOOOOO~00000000600000000000000001· 

OOOOOOOOOOOOOOOO~00000000600000000000000000001· 
OOOOOOOOOOOOOOOOOOOIOOOOo-OOOOOOOOOOOOOOOOOO-OOOOOOOOOl i 

0JOODODCOOOCOOOOOOOOO~00000000000000000000000000000000 01· 
SUJ~JOOOOOOOOOOOOOOOOOOO~00000000600000000000000000000 0000001· 

.JEND· 16 
6ASElINE= 0.00.000 

---- ----- -------

16 

14 

12 

(I) 
-.J 

~ 
10 

...... 
-.J 

LEGEND 
::::! 
~ 

BOUGER ANOMALY (26g/cm
3
)-Williams 

x--x THEORETICAL PROFILE (Integration) 
~ 

PLOTTED OUTPUT (Computer) 8 )... 

h. 
~ ,.., 
<:t 
\.c) 

6 

180 160 140 120 100 80 60 40 20 o 20 40 60 80E 4 

; ~ t--~-I . , 
; -: t-~ 
+-+--, -l-
i ; l t , , ' 

~ ., -+--.t 
! ' \ ! 
t---+--t 
, l i 
t - ~ i- "' ~ 
I 4 • ~ 

-L ; --+ ~-

-_-_--1 i 
- I 

- 4- f - ~ • ..; 

-!. -' ~-! 

... "--+----1 

.~ t +_ ... 

~-'t+ . .. ..;. ....... 
t-: ~ -~- _~_L_!-_ 

RuM JUNGLE COM~LEX 
DENSITY CONTR,.l.ST 

""""'''''''''''''''''''' 
TRAVERSE 120S, RUM JUNGLE EAST, NT 

SIMULATION OF THE GRAVITY ANOMALY FOR A 

CROSS- SECTION 

To accompany Record No. 1972/49 
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1000 0 2000 4000 
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I 
I 

300 0 1000 
MET RES 
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PLATE 3 
(A) LINE PRINTER REPRESENTATION 

CODE NUMBER: GULATEE BLOCK HOR. SCALE: 100METERS PER 
MAGNETIC INTENSITY OF EARTHS FIELD: 50COOGAMMAS 

MAG. SUS. 1500 -0 -0 -0 -0 
REM. MAG. -0 -0 -0 -0 -0 
AZIMUTH or REM. -0.0 -0.0 -0.0 -0.0 -0.0 
INCLIN. or REM. -0.0 -0.0 -0.0 -0.0 -0.0 
A NG LE- 8 E TWE EN-T R kV ER SE---Mt[Jt1AGNET-+C-NORTH~- 45.0 DE 3 R = E S 

INCH 
INCL.lNATION: 

- 0 - 0 
- 0 - 0 

-0.8 -0.0 
-0.0 -0.0 

60.0DEGREES 
-0 
-0 

- 0 • 0 
-0.0 

-0 
-0 

-0.0 
-0.0 

-0 
-0 

-0.0 
- a . 0 

CGS*10*td6) 
GAMMAS 
DEGREES 
DEGREES 

-----------------------------------------------------------l-------------------------------------------------------------

(B) PLOTTED OUTPUT 

JbJD = 11 
BASELINE AT 

,--..--,-----~- ~.,------.----. - _ .. 
f . ! I 1 : 

1.45+002 GAMMAS SCALE= 

o 0 a 0 0 0 0 0 0 0:0 0 0 0 0 0 000 0 
o 0 0 0 00 0 0 0 010 a 0 000 0 000 
OOOOOCOOO~OOOOOOOOOO 
00 0 0 0 COO 0 010 0 0 0 000 000 
0000000000,0 0 0 0 0 0 0 000 
000000000010000000000 
OOOOOCCOO~OOOOOOOOOO 
OOOOOOOOO~OOOOOOOOOO 
OOOOOOOOO~OOOOOOOOOO 
0000000 C 0 010 0 0 0000000 

1.00+002 

I 
GAMMAS 

I 
I 
I 

PER INCH 

i I 
r'--- -'---'.--r--'-'-- ... -~-

. - ;- - j' _. , 

I 
.-..J.------.-.---l--.-- -.- ... -'- . 

. .. -. -.. .[. -. -; . -.... r ~--
-----.. .t--.--+--- 400 

: ' 

I 
.. i 

- , I ' 

Ii .. 
~-----.--- -·_-_·_--t - .-'-'-- -- - - ----1"--~- ----~-

i ! 
I I 
I - i ' 
i. i , i l-_______ ... _, .. L __ -4-______ . ___ ~ .. -.--_-+--- ___ : - . _ 
\ ' . , , 1 ' l! , . ';', I . 
! : : 
I..! .. 
r-~- ·~-·-I·--------- --------~-.-------~-~-

i'" i 

: ! . 

. , , 

; 

- ~. -.- ->- -- - -- - ~ - - . 
. : 

I 
i 

·1 . -. . ,- ,-. - , .. - : - .... - ~ ,'-' , - : -- ~. 
I i 

VERTICAL FIELD ANOMALY i : .... -_. -.~,. --'-- ..... _._--.!---_. 
! : I 

· I 

- .- --...... 
i 
i · , 
! . 

· ' . V) 
! . "<. ' 

-+-----, -- --~ 
. . ~ . 

~. 
(~ 

--- -- -- -~·----i--~---~~ .. ---------.----.-~ -~-~ ~-

.. ! • i 

i 
I - I 

,- - - . ----"'-L ~---~-~-.~ -. J ---'-
--~- --~-

I . . I 

I r'--+ , 
i ' 

. i I; ).... 

-.. -_l,:.'-.--Y-:
J
, • __ ....• L:~--.·~-:~r~·--·-.- ._-.. ,-... -.. _ -------+4--.. -_ .. -.. ~.-. --r ••• :.. .---- --Ba~-e;m-e __ . : .-~.-'--+--~-. - ~ 
_ ~ ~, ____ _ _______ ___j---- ____ ..:...:.:'~-~-_-.-.. ;,;...:_.=:'~:-:::'-:----.'_.l ... 

300 

200 

, , .: I . '! ~-'~--+: -+~r., .---:-I~. --;;~I ~ 
.. ~-__+_-----;--_+_--_~-- " .. _____ -.---+:r.:-~,_.=._ :::::::::_ -----+------+-----l-----. ___ , .~ __ +--_---_+_-...;.i--_I__G· 100 

, I ~ 
i 

i 
! . 

--- ~---~- ......... ----... ~ -- ...... ~--.....-.-- ......... _.-
, . , 

. ----- -" 
, 
; 

-' -I. , '. 
I 

i 
i : . 

- .-.--~ ._--j- ----.~----

, 
I 

· I 
i 

· j 

----.r---~----r_-------r_--~---r_--------r_--~---r_--------~--------~--~----~~------~--------~--------~--~----~-~----~--~----~--~o 
• I ! 

t 
MAGNETIC SUSCEPTIBILITY 
CONTRAST 1509 x 10-6 cgs unl!s 

SIMULATION OF THE VERTICAL MAGNETIC ANOMALY 

FOR AN INFINITE RECTANGULAR PRISM 

To accompany Record No. /972/49 G29-166 
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