Geophysics 223 Lab Assignment 3 – 2009

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.

To Run the MATLAB programs:

· Open MATLAB
· Make the directory displayed at the top of the window point to the folder where you have saved your data. Then the workspace should show all the files in your folder. 

· You can then run any of the .m files by simply typing the name (without the .m) into the command window in MATLAB.

· You should save the figures resulting from the program, as they will be closed when you run the next program. (You can save them as .bmp files under ‘File’ in the figures window.)

Question 1 – Raw Magnetic data
The MATLAB function ‘Q1_display.m’ will display the magnetic field data collected on the University of Alberta quad on February 11, 2009. 

· The red ‘+’ signs indicate locations where the magnetic field was measured.

· The blue line indicates the approximate center of the pathways.

(a) Point out any features of interest, and write a brief, first order interpretation of what you are seeing. (Is this geological in nature or not? What about it causes an anomaly?)

(b) Are some areas of the map which are better constrained than others? 


Question 2 – Diurnal Variations
Run the MATLAB program ‘Q2_diurnal.m’. This program uses the data collected at the base station to correct for diurnal (time) variations. 

(a) How does using a base station allow the removal of non-geological magnetic signal?

(b) Does the removal of diurnal variations change the map very much?  Why? 
Question 3 – Regional Trend Removal
One way to remove a regional trend is by using a best fit line or plane, and removing it from the data. This question will use a linear best fit line to remove a regional trend.

 The first two figures from ‘Q3_trend.m’ display a single profile of data taken from south to north. The black circles on the magnetic map show where the profile was taken from.  The second two figures show the removal of a best fit line found through least squares fitting.

(a) What is the regional trend in magnetic data attributed to? Why do we want to try and remove it? 

(b) Is this a good example of removing a regional trend? How could it be made better?

Question 4 – Fitting Magnetic  Data

This question uses the program GravMag from your textbook to fit the east west trending anomaly in the magnetic data. Open the program by double clicking on the GravMag icon wherever you saved all the assignment files.

· Under ‘View’ make sure the checkmark is next to ‘induced magnetics’, and not on ‘gravity’.

· Change the latitude to the value for  Edmonton (~53.5 degrees) 
· Add a Body to the model

· Go to Window  >>  Magnetic data, and the magnetic data window will pop up.

· In this window, go to File >> open, and find the file named ‘gravmag_profile’. (Leave this window open, closing it will mean you will have to reopen the file).

· Go back to the Model Table window you opened first, and go to Window >>  Section. The Cross Section window will open, showing the profile from Question 3, as well as some calculated values.

· You can then move the corners of the body around in order to change the bodies shape, and clicking on the body will allow you to change it’s position.

· In order to fit the curve, you will need to also estimate an appropriate magnetic susceptibility for the soil and other subsurface objects.
· Find a model which fits the magnetic anomaly data on the profile. Include a copy of this model in your write up. 

· Describe the depths and magnetic susceptibility of the anomalous body in your model. 

· What could your model be showing (i.e. what is down there?)
· What assumptions have you made in your answer?
Question 5 – Reduction to the Pole

The MATLAB program ‘Q5_reduction.m’ first removes a regional trend over the entire map by fitting a linear plane to the data. Next it mathematically reduces the data to the pole (see class notes) based on inclination and declination. 

· Open the .m file in MATLAB before running it, and change the inclination and declination to the proper value.

To find the values of inclination and declination in Edmonton go to:

http://gsc.nrcan.gc.ca/geomag/index_e.php
Navigate to the declination calculator, then under ‘CALCULATOR’, go to ‘Magnetic Field’. 

(a) Did the linear trend removal make the data any more interpretable? What does this say about the regional magnetic trends at the University?

(b) Comment on whether you think the magnetic high in the north is real, or an artefact of fitting a ‘best fit’ plane which does not fit correctly.

(c) Describe how reducing the data to the pole affected the map. Why is there not a larger change in the data? (Think about the angle of inclination, and what reducing to the pole means to it). 
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