Geophysics 223 Lab Assignment 4 – 2009

More Magnetic Data Processing and Interpretation
General comments about the write up

· Clearly explain the steps taken to analyse the data
· You should also explain the results which led to your conclusion
· A printout of each figure is not required unless specifically asked for.

Question 1 – Modelling remnant magnetization
Using the same profile as we used in last week’s lab, fit the curve by including remnant magnetization. The data are attached in file gravmag_profile.txt
You can use the same program as last week (GRAVMAG), but make sure ‘Remnant Magnetics’ is checked under the ‘view’ menu. 
You can change different aspects of the remnant magnetization, the most important variables being the intensity of the magnetization, and the inclination of the remnant magnetization. 
If you need a reminder of how to run the basic program, look at last week’s lab.
(a) Generate a model to fit the observed magnetic anomaly. Include a printout in your report.

(b) What is the inclination of the remnant magnetization needed to fit the data? Draw a diagram of the remnant magnetization, induced magnetization, and the earth’s magnetic field vectors. 

(c) If we assumed that the anomaly is due to a rock with remnant magnetization, and the orientation and placement of the rock has been undisturbed relative to its surroundings since its formation, what information can be inferred from the remnant magnetization direction?

Question 2 – Upward and Downward Continuation

For this question you will need to use the MATLAB function ‘mag_dipole_multi.m’.
This program calculates the effect of a buried dipole on measurements made at different heights above or below the surface (as seen in class).
(a) Why is it useful to upward or downward continue a magnetic dataset?

(b) Just as in the class notes, find a measurement height which only shows a single peak in the magnetic anomaly from the two modelled dipoles.  Use a half-width approach to estimate the depth of the anomaly.
(c) Decrease the measurement elevation so that two dipoles can be easily resolved. Make another estimate of the depth using the half width. Does this value make sense?

(d) Estimate what a downward continuation of the profile from (b) would give (explain what could be inferred).

Question 3 – Upward/downward continuation of data from the Quad
The MATLAB function ‘continuation.m’ will be used for this question. 

To run this program you must input the elevation change required for upward and downward continuation. 
To do this type: continuation (amount) into the command window, where amount is your value for the amount of upward and downward continuation in metres.
(a) Try different values for continuation, is this what you expect for upward continuation? What features does the upward continuation remove? 

What does this tell us about magnetic anomaly data measured at relatively high altitudes? 
(b) How does the downward continuation affect the data? Do you trust what this continuation has done? Why or why not?
Question 4 – Induced and remnant magnetization 
The two figures below show buried steel drums that have remnant magnetization.  The arrow inside the drums indicates remnant magnetization.

The drums also have induced magnetization, and the arrow above the ground surface indicates the direction of the Earth’s magnetic field. 
The magnitude of the remnant magnetization is twice the magnitude of both the earth’s magnetic field and the induced magnetic field, which are both equal.
(a) Use vector addition of the magnetic fields to predict the observed magnetic anomaly in the total field strength.

(b) Confirm your answer by using GRAVMAG to compute the magnetic anomaly. Include a plot of the response in your write up.
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Question 5 – Large Scale Magnetic Data Processing 
In this question you will need to think back to the various methods we used in this and last weeks lab, to create a workflow in which you take the following raw dataset and prepare it for interpretation.
· This data has areas which have been surveyed at ground level, and other areas surveyed from air.

· You are only interested in the near surface features.

· The data was collected near San Francisco.

Describe the different steps you would take to process this data, and the purpose of each step. Be quantitative where possible.
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