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MAGNITUDE OF HORIZONTAL GRAVITY GRADIENT MAP

Unlike the other derivative maps that were generated using Fourier
analysis, the magnitude of horizontal gravity gradient map (map F) was
generated using Cordell's method (1979) of calculating horizontal gravity
gradients. The maximum horizontal gravity gradients shown on map F (in
red shades) outline structural or lithologic boundaries where densities
38 change significantly over short distances. Figure 1 schematically shows

the gravity profile and the horizontal gravity gradient profile caused by the

L density contrast between a low-density rock and a high-density rock

34 separated by a vertical boundary. The horizontal gravity gradient profile

' reaches a maximum over the vertical boundary between the rocks and

3.2 over the gravity profile’s inflection point. The horizontal gravity gradient

profile shown on figure 1 would have shifted to the left or right if the

boundary between the rocks had been dipping or if contributions from
nearby sources had been significant.

Many of the maximum horizontal gravity gradients shown on the
horizontal gravity gradient map correspond to known geologic features,
confirming the validity of this method. Other known geologic features are
not delineated on the horizontal gravity gradient map; these features
apparently are not associated with rock units of detectable density
contrasts. The longest continuous boundary suggested on the map follows
the edge of a proposed western Idaho subduction complex (Hamilton,
1978) along the western edge of the Idaho batholith. Other linear
boundaries include the edges of the western Snake River Plain, the
numerous north-south-trending faults in the Basin and Range province,
the Hope fault and Purcell trench of northern Idaho, and the western half
of the trans-Challis fault zone (Bennett, 1984). Maximum horizontal
gravity gradients also occur along fault traces along the edges of the Lemhi
and Birch Creek Valleys north of the Snake River Plain and along faults of
Gem Valley south of the Snake River Plain; these highly anomalous
gradients, separated but perhaps only obscured by the Snake River Plain,
are aligned along a northwest trend.
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e FIRST VERTICAL DERIVATIVE MAP
18 A vertical derivative filter applied to the gravity data enhances short-
wavelength anomalies related to local features by magnifying their
14 amplitudes. Because the subtle gravity expressions of many local geologic
features are enhanced on this map (map E), their description is
10 impractical.
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Figure 1.—Schematic gravity profile and horizontal
gravity gradient profile caused by a high-
density rock and a low-density rock separated
by a vertical boundary.
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Map F.—Horizontal gravity gradient map

Map E.—First vertical derivative map
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BOUGUER GRAVITY ANOMALY MAP AND FOUR DERIVATIVE MAPS OF IDAHO
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