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END CORRECTIONS IN MAGNFTIC INTERPRETATION 

by Ralph T. Shuey 

ABSTRACT 

The Talv/ani-Hoirtzler algorithm for rapid digital computation of the 
maanetic effect of bodies with arbitrary polygonal cross section is modified 
to allov.' for finite strilce extent of the body. Tiia nev.' algorithm requires 
only one transcendental function for each polygon side at each profile point, 
whereas the original algorithm requires tv/o transcendental functions. Use 
of finite strike length in ir:Odsling magnetic profiles gives an inferred body 
with greater susceptibility, greater depth, and different shape. This is 
illustrated with theoretical and field examples. 

INTRODUCTIOM 

Quantitative interpretation cf magnetic surveys currently relies heavily 
on the technique of matching an observed profile with a theoretical profile 
computed with formulas duo to Talv.'ani and Heirtzler (1564). These allow a 
source body of arbitrary cross section but assume infinite strike extent. In 
collaboration with A. S. Pasquale I have generalized the Talv.'ahi-HeirtzTer 
formulas to allow for finite strike length. The derivation is scheduled for 
publication in the June, 1973 issue of Geophysics. Tn this paper I will discuss 
the application. 

EQUATIONS 

Figure 1 defines the coordinate system. The body strikes parallel'to the 
y axis and is terminated by planes y = ±Y. The magnetic profile is along the 
X axis. For arbitrary magnetization M the components of magnetic field due to 
the body are ~ . 

The theoretical profile is a linear com.bination of the three profiles P , P , 
and 0. For example, if the body is supposed to have susceptibility k ^ ^ 
and r\o re^nanent magnetism, the total field anomaly T is given by 

+ P^ (cos I sin^ A - sin^ I) 

+ Q cos A sin 21 

Mh^.re 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 " 2̂ 2-0 dimensional" body, z axis is down, y axis is 

along strike, and traverse is along x axis. 

COMPUTATION 

The first step is to place the origin at the point where P , P and Q are • 
to be evaluated. The basic relations are ^ ^ 

*iP = ^ l : dx 
z ' r x+iz 

Q + iP = - ^ 1 dZ_ 

^ x > r X+1Z 

in which the line integral goes clockwise around the cross-sectional figure and 

If the body cross-section is a polyon of N sides, the Integration is a sum of 
N term 
The 

rm, each term being the in teg ra l along the edge from (x-j.z-,) t o (xp,2p), 
f i n a l formulas are 

Ax 
" ^ ^ Z ^ ^ A S W I " (Vf i> 
Q + iP^ = I Zjfel"(f2/fl) 

where the sum is over N sides and 

AZ = Zp - z-i 

AX = X2 - X, 

• r 

with n taking the values 1, 2. 
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Below is a FORTRAN V listing of subroutine MAG2H, which finds PX, Q, and 
PZ according to the above equations. NV is the num.ber of vertices of the p'oly-
gonal cross section. The X, Z coordinates of these vertices are given in the' 
arrays VX, VZ,. These arrays must contain an (NV+1 )th value v/hich repeats the 
first. Complex variables are used within this subroutine but not the main -
program. Of the tv.'O expressions shov/n for Q, statements 21 and 22, only one 
is needed and either one may be used. For each point of the profile the main • 
program must place the coordinate 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 computation for infinite strike 
length using the Talv/an.i-Heirtzler algorithm. 

1 * SUBROUTTlie ,VAfar?H{pX,Q,P7f VX,VZ.Y»M.V) 
2 * CON'PLEX I r r ( 2 ) ;F I -NinXIZ 
:S*- niMt"K"3I0N V X d O ) »V2(1U) f V R ( l O ) 
'»* p x = o . 0 . . ' 
b * G = n . o 
6* P2=n.o 
7+ YSO = Y * r ; -V 
P* MVP = NV H i . % -' ") •' " i • • 
Cf. DO 1 I 1 = 1 I MVP 7-

1 0 * 1 Vl<(Tl ) = S Q i a ( V X ( I l ) * V X ( T l ) +YSQ + V 2 { I 1 ) + V Z ( T 1 ) ) 
J . l* • I=Cf- 'PL>'-(0.0, 1 . 0 ) 
3 ? * DO 5 I 5 r l , N ' V _ x -i 
\S% DX = VX ( I S f l ) - V X ( I 5 ) r ' - -^^• 
i n * D Z - \ / Z ( : G H - 1 ) - V 2 ( I 5 ) ~)3^ -- '^ •-•'-" }'• 
K;* DXIZ=DX +1=»D2^-
16+ DO 3 1 3 = 1 , 2 
17+ IV = 1 5 U . ^ - I 
]»'«• ... 3 F { T 3 ) = ( n x i Z * ( 1 . + V R ( I V ) / Y ) ) / ( V X ( I V ) - M * V Z ( I V ) ) 
I'-U + + ( I / Y S Q ) *(VX( 1 V ) * 0 2 - V Z ( T V ) *DX) 
i.:0* F L M = ( C L 0 G ( F ( 2 ) / F C l ) ; ) / O X I Z 
2 1 * Oi=-DX>REAL(FLM) . . . 
22+ 0 1 = - D Z + AlMAG(rLrj) •' 
2.' .* P2l=-DX*-A,iMAr,(FLfi) 
?M* PXl = D2»-Rr AL(rLfD 
p'-,* PX=PX +PXi 
2 6 * P2=P.7 4 l V i 
2 7 * 0 = a ^Q1 

2P* ti ,cofjrinne 
2 9 * RLTURiN 


