11 CENTRE OF MASS GEOL 481

FINDING THE CENTER OF MASS

In the northern hemisphere a mag high (induced) is displaced to the
south. The greater the depth the greater the displacement and the
greater the latitude the smaller the displacement (0 at pole).

To understand the origin of this you need to consider the geometry

of an induced dipole. A high is associated with a south pole a low

with a north pole.  see the additional material  In lab #8

With an induced dipole, the north pole is deeper than the south pole,
so the low produced by the north pole is smaller in mag-
nitude and broader than the high produced by the south
pole.

What about gravity? Is a high centered over the center of mass?
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11 CENTRE OF MASS GEOL 481

We will now show that not the peak but the average coordinates of

an anomaly are located over the center of gravity of the source.

/ / (x — §)dAg(x,y)drdy =0 The anomaly due to dm is symmetric about

(x = &,y = n) because the integrand at
/ / (y —m)dAg(z,y)dedy =0 x = &+ a is cancelled by the integrand at
xr =& — a because

dAg(§ —a,y) = dAg(§ + a,y) by symmetry.

Therefore

/ / rdAg(z,y)dzdy =€ / / dAg(z,y)dxdy
/ / ydAg(x,y)drdy =n / / dAg(x,y)dzdy
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But,by the excess mass theorem

/ N / N rdAg(x,y)drdy =§2rGdm (&, n)

dm(&,n) is the excess mass at (&, 7)

/ / ydAg(x,y)drdy =n2rGdm(£,n)

and integrating over the whole source

/ / a:/ / dAg(x,y)dédndady =E2rGM

/ / Y / / dAg(x,y)dédndrdy =n2nGM

where é and 7N are the coordinates of the centre of mass.

Thus,
— (/m Ag(z,y)dud
=0 _OO:E g(x,y)dzdy
1 O
- A
=57 /_Ooy g(z,y)dzdy

Here Ag is the total anomaly due to all the excess mass, whereas
dAg, is the partial anomaly due to the excess mass at a point in the

subsurface source.
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Of course to calculate the centre of mass we need to know the excess

mass, which recall is

A 7 [y Mgz, y)dedy

1 XY
AGTan 1ZOR

Where the T'an™! is a correction for the missing flanks.
There is also a correction for the missing flanks on the c of m integral,
which is similar to that on the excess mass integral, with the result

that the ¢ of m calculation corrected for flanks on both is

I [y Ag(z, y)adzdy
f—XX ffy Ag(z,y)dxdy
I Iy Ag(z, y)ydady
I Iy Ag(z, y)dady

3
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