










































































Uncertainty Estimation

Uncertainties in the isostatic residual anomaly values are of two types. Short-wavelength errors are
associated with individual stations and arise from field measurement and the Bouguer reduction process.
They are due to uncertainties in station altitude, location, terrain correction, and observed gravity
measurement. These errors combined may total 2 milligals for some stations but, on the basis of the
smoothness of the contoured version of the data, 99 percent of the stations are believed to be accurate to
within 1 milligal. Long-wavelength errors arise from the calculation of the isostatic correction. They may
be due to inaccurate assumptions in the isostatic model, calculation errors, or a mismatch in model
properties for the near-field and far-field isostatic corrections. For most of the study area the combined
long-wavelength error is estimated to be less than 3 milligals. For most geologic modeling, a long-
wavelength error of this magnitude is negligible because anomalies of geologic interest are of relatively
short wavelength.

SUMMARY AND CONCLUSIONS

Gravity anomalies are useful for inferring the geologic structure and depth of deep sediment-filled
basins that contain ground water. Quantitative interpretation of the Bouguer anomaly is complicated (in
tectonically complex New Mexico) by the existence of regional trends due to changing crustal thickness. A
model of crustal thickness based on isostatic compensation of topographic load can be used to correct for
the anomalous gravitational effect of deep crustal mass. In the Airy-Heiskanen model for local isostatic
compensation, the defining Earth properties most appropriate for New Mexico as a whole are a density
contrast across the crust/mantle interface of 0.3 gram per cubic centimeter and a normal crustal thickness of
20 kilometers. Density of the topographic load was fixed to the Bouguer reduction density of 2.67 grams
per cubic centimeter. Subtraction of this isostatic correction from the Bouguer gravity field effectively
removes the regional trends and results in a superior gravity data set for sedimentary-basin analysis.

This statewide coverage of isostatic residual gravity is the data base for three-dimensional gravity
models of alluvial basins being assessed for quantity of stored ground water. These models are being used
to calculate the volume of saturated alluvial sediment within the respective basins.
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