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4 END CORRECTICNS IM MAGHETIC IMTERPRETATIOHN

by Ralph T. Shuey

ABSTRACT

The Talwani-Heirtzler algorithm for vranid digital computation of tha
magnetic effect of bodies with arbitrary poiygonal cross secticn is modified
to allew for finite strilie extent of the body. The rnew algorithm requires
‘only one transcendentzl function for each polyegon side at each profile point,
whereas tha original algorithm requires two transcendental functions. Use
of finite strike length in modeling macnetic profiles gives an inferred body
with greater susceptibility, areater depth, and different shape. This is
illustrated with theoretical and field examples.

INTRODUCTION
Quantitative interpretation of magnetic surveys currently relies heavily -

on the technique of metching an cbserved profile with a theoretical profile
computed with formuias dun to Talwani and Heirtzler (1%€4). These allow a

- source body of arbitrary cross section but assuwme infinite strike extent. In
collaboration with A, S. Pasquale [ have generalized the Talwani-Heirtzler
formulas to allew for Tinite strike length. The derivation is scheduled for

. publication in the June, 1973 issue of Geophysics. 'In this paper I will discuss
the application.

EQUATIONS

Figure 1 defines the coordirate system. The body strikes parallel to the
y axis and is terminated by pianes y = Y. The magnetic prcfile is along the
x axis. For arbitrary magnetization !4 the cemperents of magnetic field due to
the body are T .
Hx = ZﬂxPX + ZMZQ
Hy = 2f1y (PZ-PX)

- 5L - 3]

Hz = AHXQ ZIZPZ . '

The theoretical prcfile is a linear combination of the three profiles P, P_,

" ~and Q. For exampie, if the body is surposed to have susceptibility k z
and no remanent maanetism, the total field anomaly T is given by

‘E%F'= PX cos2 I cqs 2A :5—u‘1}1

+ P, (_cos2 I sin’ A - sin? 1)

+ Q cos A sin 21

where F is the main field strength and A is the angle between x axis and
magnetic north. '
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Figure 1. Geometry of " 2%-D dimensional" bcdy. z aXi$ is down, y axis is
along strlre and traverse is a]ong X axis.
' CO'PUTP*ION |

The first step is to place the origin at the‘point where P_, P_ and Q are-
to be evaluated. The basic relations are X"z

: . Y dx
Q+ AP, = 75 3wz
. _ 7Y dz

Q=+ P = - v iz

in which the line integral goes clockwise around the‘cross-sectiona] figure and

22 2R

If the body cross-secticn is a polyon of N sides, the 1ntedrabion is a sum of
N term, each term being the integral along Lbe edge from (x ]) to (XZ’ZZ)‘

. _..The final formulas are

oy mhX .
Q+ 1Pz =1 xFiaz In (FZ/r1> ’

o oz
Q+iP = In (FZ/F1)

where the sum is over M sides and
AZ=22-Z]

BX = Xy = X
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with n taking the vaiues 1,
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Below is a FORTRAM V listing of subroutxne VAGZH, which finds PX, Q, and
PZ according to the above equations. MY is the number of vertices of the poiv-
gonal cross section. The X, Z coordinates of these vertices are giver in the
arrays VX, VZ. These arrays must contain an (KV+1)th value which repeats the

first. Como]ex variables are used within this subroutine but not the main = .

program, 0f the *wo expressions shown for Q, statements 21 and 22, only one
is needed and either one may be used. For each point of the prof11e the main -
program nust place the ccordinate origin at this point and call again the :
subroutine. In our experience computation of theoretical profiles for finite
strike length Y is faster and cheaper than computaticn fer infinite strik
length using the Talwani-Heirtzlar algorithm.
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ix SURROUT TIIE MAGHIPXs0ePZ VX VZrY e NV)

2k . COMPLEY JToF(2):FLMNsNXIZ -

R ‘ DIMENSTON VX(ln).VZ(lo).VR(lo)

U« T PX=0.0

5% : 0=0.0

O PZ=n,0 : : o

7% YSQZY+Y , N

P MVP=NV 41 ,x S

Cy - DO 1 Il=1.,MVP B

10+ 1 VR(TI)_-QhT(VX(Il)*VX(Tl) +YSQ +VZ(I])*V7(T1))
11 1=CHPLY(0,0+1,0)

12+ DO S [S=1,NV . }

13+ UXZVX(I5+1)-Vx(15) . = X,

14« DZ=VZ(I15+1)1=VZLID) 33 oz RLereT
152 DAIZ=DY. +1+D2 ¢

16% DO 3 I3z1,2

17+ : IV=1S +13 -1 P
17e . 3 FOTI3)Z{OXTZ+ (1e +VRIIVI/ZYI)Z(UX(IVY $IxVZ(IV))
19% £ F(IZYSY (VY IVI+D2=VZTV) «DX) '
20« FLNZ(CLOG{F(2)/F{1)3)/DX1Z

21+ TQIz=-DX+REALIFLM) '
2% ' Q1=~DZ+ATMAG (FLN):
2%« PLI==DXYAIMAG(FLI)
FURS . PX1=DZrREAL(FLN) o
2%« PXx=PYx +PX}) ' -

26 PL=P7 4121

27+« : S Q=@ 4

20« s Conrrine

29% : RE TURHN
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