Instructor’s Notes for

In-Situ Density Determination using Nettleton’s Method

· Materials: Gravimeter, some kind of surveying equipment (we use hand-levels and measuring tapes, but theodolites or GPS could be used).  We use flags for marking gravity stations because topo and gravity measurements are done separately.

· Student groups of 3 or 4 work well, and one group can measure their topographic profile while the other group collects gravity measurements.  Students should collect multiple gravity measurements at each station.

· The MS-Excel file contains a breakdown on the first sheet for calculating various gravity corrections.  It does not do a drift correction, so that must be done before entering data if it is required.  The second sheet makes a graph for the Nettleton’s method, the user must specify three estimates for density in the indicated cells.  The third sheet uses a modified version of Parasnis’ method to calculate an estimate of the density using a least-squares best fit slope to the line.  More stations can be accommodated by adding values to cells on all sheets using the Fill-Down (ctrl-d or opt-d) command in Excel.

· Parasnis’ Method is an analytical counterpart to Nettleton’s method.  Taking advantage of the Bouguer Anomaly being statistically zero when the bulk density is correct, we can equate the Bouguer and free-air corrections [gFA/z – gB/z = 0.3086 – 0.0419ρ] to the complete Bouguer anomaly [gB = gobs – gt + gL + gFA – gB +gT].  Rearranging terms to get [(gobs– gt+ gL+0.3086z) - gB = (0.0419z - gT/ ρ).  We want to find the density when gB is zero so we plot (gobs– gt+ gL+0.3086z) against (0.0419z - gT/ ρ) and find the slope of the best-fit line through the points.
