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What are rock and  paleomagnetism?


Applications 


How to take this class


Python programming bootcamp



What is Rock 
magnetism?

The study of the magnetic properties of 
rocks and minerals
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What is Paleomagnetism?

Application of  magnetic measurements of 
rocks, minerals to solve geological problems


Applied to archaeological artifacts, is called 
archaeomagnetism
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Applications
understanding geomagnetic field 
behavior in ancient times 


dating


tectonic reconstructions


magnetic fabrics of rocks 
(anisotropy)


magnetic mineralogy, magnetic grain 
sizes, domain states

6



• Acts as shield for solar and 
cosmic radiation

• controls production of 
cosmogenic nuclides (14C, 
10Be....)

• may play a role in nucleating 
clouds...  

• navigation

Why study the geomagnetic field?



How to take this class
• Attend each lecture


• Do the required reading in the textbook: Essentials of 
Paleomagnetism.  This book is available free on line, or you can 
order one from me for $30.


• Work the assignments after every lecture - they are due in one 
week.  These are worth 40% of the grade


• There is one required field trip on April 16, 2016


•  and a required lab project (this is worth 30% of the grade). For 
this I will need a copy of your Safety training certificate.  
Undergrads sign up as a volunteer with Monica Bailey (4th floor 
Ritter Hall) and take the online class.  


• There will be a final project also worth 30% of the grade.



What you will learn in this class

• Basics of Rock and Paleomagnetism


• How to program in Python



Why python?

• Flexible, freely available, cross platform


• Easy to learn and well documented


• lots of numerical, statistical and visualization 
packages


• Well supported and has a complete set of 
paleomagnetic software (PmagPy)



Getting started
• Reference materials


• Setting up your computer


• installing essential software (Python, 
PmagPy)


• survival Unix/Dos


• writing your first python notebook. 



Database
rock and paleomagnetic data

earthref.org/MagIC

Tauxe et al.,
Essentials of Paleomagnetism

http://earthref.org/MAGIC/books/Tauxe/Essentials/

PmagPy Cookbook
http://earthref.org/PmagPy/

Reference Materials

Take off with
    PmagPy

http://earthref.org/MAGIC/books/Tauxe/Essentials/
http://earthref.org/PmagPy/




Setting up your computer

• Go to:  http://earthref.org/PmagPy/


• Install the Full PmagPy instructions exactly


• get the recommended Python version


• install PmagPy following the instructions 
exactly. 



Survival Unix (Dos)
• Consult Chapter 4 of the PmagPy cookbook 

to learn the following:


• Find your terminal window (command line)


• Understand your file system


• Learn a few essential commands



Find your command line 
(Windows)

cmd



Find your command line 
(Mac OS)



Mac PC

Type commands on the command line

       followed by ‘return’ key.



root

/Users

/Users/limatango

/Users/limatango/Desktop

GUI view Mac OS X
   (Unix)

/

you really don’t want 
     to see this!

File system basics



/
root directory

apwp.py

terminal.app

bootams.py
fishrot.py

UsersApplications

Utitlities
steve jeff lisa

Datafiles_2.0 PmagPy

dir_cart     eqarea

dir_cart_example.dat

The Unix View of things



Text editors
• Canopy has it’s own


• TextWrangler (free)


• Notepad


• My favorite is ‘vi’


• My son insists on 
emacs



• Make a new directory:  use mkdir


• List contents of directory:  use ls (or dir in 
Dos) 


• List the contents of a file:  use cat (or type 
in Dos).  


• Concept of redirect (< or >) and pipe ( | ) 


• Moving around in the file system:  use the 
command cd (change directory).  short cuts:  
home (just cd), up one (cd ../)

Essential commands



Python programming 
bootcamp - Pt I

• Firing up a jupyter notebook


• First look at python


• First look at the numerical package NumPy



Using jupyter notebooks
• make a directory on your computer called 

“Homework” or something.  Use a combination 
of cd and mkdir to do this.


• cd into your new Homework directory


• type:   jupyter notebook



Click on the ‘new’ button and 

create a Python 2 notebook



Rename and save your notebook.

Use a name of the form:

YOURLASTNAME_HW_1

(you don’t need the file type 

- it will be ipynb)



There are two basic ‘cells’ in the notebook:

Code: for writing python code


and

Markdown: for typesetting notes.

Change the first cell to ‘Markdown’ and type some notes.  

To typeset them, click on the run key or run the cell under 
‘Cell’



As soon as you ‘run’ a cell, a new code cell is 

inserted below.


Now we can try some simple programming.



'a= ',

Type in the code block above in your notebook.

when you click on the ‘run’ button, the text

below it appears.   If there is a typo, you will hear about it!



• Variable names can be defined on the fly and are 
composed of case sensitive alphanumeric 
characters, including ‘-‘ and '_'.


• + adds, - subtracts, * multiplies, / divides, \% 
gives the remainder, ** raises to the power


• These two are fun: += and -=.  They add to and 
subtract from respectively.


• Parentheses determine order of operation (as in 
any reasonable programming language).


• For math functions, we will use the NumPy 
module (a module is a collection of functions).



'a= ',

A first look at NumPy





Assignment
• Go to:  http://earthref.org/PmagPy/ and install the Full PmagPy 

instructions exactly


• Read Chapters 1, 4 and 8 of the cookbook - install software and 
find your command line (terminal window). 


• Download the file Tauxe_HW_1.ipynb from the class website 
(remove any .txt termination and make sure it is .ipynb) 


• Open it in with jupyter notebook and play with it. 


• Make sure you can create and save your OWN Jupyter notebook 
with both ‘markdown’ and ‘code’ cells. 


• Turn in this and all other homework assignments as a zip file with 
the .ipynb file and all other files required to run it.  email the zip 
file with the name:  YOURLASTNAME_HW_X.zip


• The homework is due by class time on Friday! Start now so we can 
debug any problems now. 

http://earthref.org/PmagPy/

