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B. GRAVITY EXPLORATION - Outline

1. Introduction

1.1 Newtonian gravitation for a point mass

1.2  Density of rocks and minerals

1.3 Units for gravity measurements (milligals)

1.4 Approximate calculation to estimate size of gravity anomalies

2. Gravity anomalies of some simple shapes

2.1 Buried sphere

2.2 Horizontal cylinder 
2.3 Uniform layer
2.4 General polygon – simple computer modelling

3. Other factors that cause changes in g

 

3.1 Latitude of measurement location




● The Earth is rotating and not exactly spherical. 




● GRS67 formula

  

3.2 Elevation of measurement location  




●Free air and Bouguer corrections

4. Instrumentation and field procedures


4.1 Measuring devices (gravimeters)



● Absolute gravity measurements : free fall devices and pendulums



● Gravity gradient measurements



● Relative measurements : pendulums, mass-on-a-spring gravimeters



● Airborne and marine measurements now possible.


4.2 Survey procedures




● Set up base stations. Tie to CGSN stations to give absolute values.

4.3 A few more corrections!


● tidal effects, instrument drift
5. Interpretation of gravity data

5.1 Bouguer anomaly maps

5.2 Regional and residuals

5.3 Half width techniques

5.4 Forward modelling with a general 2-D model

5.5 Use of horizontal gravity gradient to define edges
6. Applications

6.1 Locating caves and voids. Geotechnical, archaeological and military applications. 

6.2 Geotechnical and hydrogeology applications. Definition of landfill geometry.

6.3 Mineral exploration. Ore bodies are usually high density.

6.4 Hydrocarbon exploration. Eötvös torsion balance used in early 20th century to locate salt domes. Airborne and marine data used in reconnaissance of sedimentary basins.


Gradient techniques for imaging base of salt layer.

6.5 Regional scale studies of crustal and upper mantle structure. e.g. Western Canada, Chicxulub impact crater in Mexico.

6.6 Temporal variations in gravity
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