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Taking the Earth to be a sphere (rather than an oblate spheroid)
with its mass concentrated at its centre of mass, then the value of

gravity at sea level is:

gﬂ - GM/‘RE.

The value of gravity at a station at an elevation of h metres
above sea level 1s:

g, = GM/(R + h)* = GM(l _2h---).

R? R

The difference in gravity between sea level and at h metres s the
free-air correction:

2g.h
0gr =go — GIn = }; :

With g, = 9817 855g.u.,, R =6371000 M, and with hin metres,
5QF = 3-082h g.u.

Taking into account that the Earth is an oblate spheroid, rather
than a sphere, the normally accepted value of the free-air

correction 1Is:

ogr = 3.086 k g.u.
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Bouguer correction (0gg) = 2nGph = Bph (g.u.), where:

f=2nG=04192 gu. m* Mg™* feiaal (JLE)

G=667x10"8m> Mg !s~2. o
Density (p) is in Mg m ™ > and height (h) is in metres.

D —— O S D S S - S G S WD SN S M SRS S e A

For marine surveys, the Bouguer correction is given by:

ogg = B(p. — p.)h,, (g.1.).

where p, and p, are the densities of rock and sea water
respectively, and A, is the water depth in metres.
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Elevation correction (dgg) = (Free-air — Bouguer) corrections:
0gg = 0gr — 0gp-
Substituting in the terms dg = 3.086h and dgg = 0.4192ph:

52, = (3.086 — 0.4192p)h (g.u.)

where p is the average rock density in Mg/m”>.
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| Terrain correction due to a square prism of side length D:

5gprism(£.j} i GPD(I — COS CC)K(I,_])

where K(i, j) is the matrix of prism coordinates within the grid.
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The Eotvos correction 1s given by:

0gpc = 75.08 Vcos ¢ sin o + 0.0416 V= (g.u.)

or
0gpc =40.40V'cospsina +0.01211 V"2 (g.u.)

where ¢ is the degree of geographic latitude, « is the azimuth in
degrees, and V and V' are the speeds of the vehicle in knots and

kilometres per hour respectively.

The error in the Edtvos correction [d(dggc) ] In g.u. due to errors
in speed (dV) and azimuth (d) 1s:

d(dggc) = (0.705 V' cos ¢ cos o) da
+(40.40cos ¢sina+0.024 22 V") dV".
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The Bouguer anomaly (Agg) is the difference between the ob-
served value (g,,,), duly corrected, and a value at a given base

station (gy,..), such that:

ﬁgB e gahs + E(CO[’I’) g gbase
with
%.(corr) = dg, + (6gg — 6gg) + dgrc £ 0gec £ dgic — 99p

where the suffices refer to the following corrections:

L = latitude; F = free-air; B = Bouguer;
TC = terrain correction; EC = EGtv0s correction;
IC = isostatic correction; and D = drift (including Earth tides).
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Figure 2.— — Simple Bouguer gravity anomaly map of the Bishah— Al Amar area, Kingdom of Saudi Arabia.

Map area is that labeled “ARGAS/USGS” in figure 1, contour interval is 5 mgal. Scale is
approximately 1:2,000,000. Small circles are locations of gravity stations.
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