Exploration Geophysics

Geophysics Methods: 
	- Seismic methods
- Reflection seismic
- Refraction seismic
- Gravity
- Electromagnetic (EM) methods
- Magnetic methods
- Radiometric methods
Exploration seismology: 
- Mainly based on the reflection and refraction of primary (P) waves on boundaries between different media in the subsurface
	- P-waves: easy to generate, travel fast. Propagate in liquids and solids
- Controlled approach: specialized equipment is used to generate seismic waves at pre-set times 
- By far, the most widely used method for oil and gas exploration
Seismic impedance Z [kg/m2s]: in general the harder the rock the high the Z
Critical angle: incidence angle for which refracted waves are generated 
Critical distance: minimum distance at which refractions can be recorded 
Crossover distance: distance from which refracted waves are the first arrivals 
Seismic sources: 
	- Objective: sample the subsurface at a wide range of frequencies 
	- Two approaches: Impulsive sources and vibratory sources 
Receivers: Land receivers and marine receivers
Reflection Seismics: 
	1. CMP (common midpoint) sorting 
[bookmark: _GoBack]2. NMO (normal moveout) correction 
3. Stack
CMP sorting: Gather all traces sampling the same subsurface point from different distances 
NMO correction: Gather all traces sampling the same subsurface point from different distances 
Stack: After NMO correction, all traces sampling the same subsurface point are summed to produce one trace
Gravity varies because of the Earth’s: 
- Ellipsoid shape 
- Rotation 
- Irregular surface relief 
- Heterogeneous subsurface density distribution 
- Gravity anomalies results from the density contrast Δρ between a rock body of density ρ1and its surroundings of density ρ2
- Gravity anomalies due to geological sources are tiny compared to the Earth’s gravitational acceleration 
Gravimeter: the instrument used to make gravity measurements in the field 
 		- Only measure vertical component 
Data reduction: process of correcting gravity data to isolate only the effects due to subsurface density distribution
Types of corrections: 
Tidal Correction: influence of solid Earth tide and oceanic tide 
Latitude Correction: variation with latitude
- Correcting for the rotation of Earth
- Centrifugal acceleration
- Correcting for ellipsoid shape 
Free Air Correction: elevation above a datum 
Bouguer Correction: density / thickness of rocks situated between survey and reference level 
Terrain Correction: topographic relief 
Eotvos Correction: gravimeter movement on ship / aircraft 
Gravity method applications: 
	- Petroleum exploration
	- Mineral exploration 
	- Hydrogeology 


In class poll questions: 

How can a seismic ray behave when it encounters a new medium? Redirect, reflect and transmit
What type of wave is used for exploration seismology? P-wave 
To account for the centrifugal force of the rotating Earth, which correction factor do we apply? Latitude correction factor 
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