
DIFFERENTIATION OF A BASIC MAGMA 
Empty the envelope and turn all the pieces of card printed side upwards 

but randomly arranged and on the part of the desk away from you. The 

first crystals formed in a cooling basic magma will be Mg rich olivine and 

Mg rich augite.  Remove those crystals (pieces of card) and make them 

into a layer on the part of the desk nearest to you. You can get the 

proportions right using the table below, 5% = one piece of card. This will 

form the ultrabasic layer. Repeat for the basic, intermediate and acid 

layers, forming each layer on top of the earlier ones.  Note that in 

reality the acid layer would be very much thinner than the intermediate 

and that much thinner than the basic layer. 

 

Mineral Acid Intermediate Basic  Ultrabasic 

Olivine   5%  

Fe rich 

50% 

Mg rich 

Augite   40% 

Fe rich 

50% 

Mg rich 

Hornblende  20% 

Fe rich 

5% 

Mg rich 

 

Magnetite   5% 

 

 

Biotite 

 

5% 15%   

Muscovite 5%  

 

  

Plagioclase 20% 

Na rich 

40% 

Na = Ca 

45% 

Ca rich 

 

K feldspar 25% 20% 

 

  

Quartz 45% 5% 

 

  

 
 

Instructions for making the pieces of card 

Print the 3 pages with the grid of minerals onto thin card, 250gsm card is 

suitable. Cut the card along the lines and store the pieces in an envelope. 

Repeat for however many sets you need, one set per person or per pair.  



It is useful to label each piece in a set with a letter so that stray pieces 

can be united with the correct set.   

 

 

 

Olivine Mg rich 

 

 

Olivine Mg rich 

 

 

Olivine Mg rich 

 

 

Olivine Mg rich 

 

 

Olivine Mg rich 

 

 

Olivine Mg rich 

 

 

Olivine Mg rich 

 

 

Olivine Mg rich 

 

 

Olivine Mg rich 

 

 

Olivine Mg rich 

 

 

Olivine Fe rich 

 

 

Augite  Mg rich 

 

 

Augite  Mg rich 

 

 

Augite  Mg rich 

 

 

Augite  Mg rich 

 

 

Augite  Mg rich 

 

 

Augite  Mg rich 

 

 

Augite  Mg rich 

 

 

Augite  Mg rich 

 

 

Augite  Mg rich 

 

 

Augite  Fe rich 

 

 

Augite  Fe rich 

 

 

Augite  Fe rich 

 

 

Augite  Fe rich 

 

 

Augite  Fe rich 

 

 

Augite  Fe rich 

 

 

Augite  Fe rich 

 

 

Augite  Fe rich 

 

 

Hornblende Mg rich 

 

 

Hornblende Fe rich 

 

 

Hornblende Fe rich 

 

 

Hornblende Fe rich 

 

 

Hornblende Fe rich 

 

Biotite 

 

Biotite 



 

 

 

Biotite 

 

 

Biotite 

 

Muscovite 

 

Magnetite 

 

Plagioclase  Ca rich 

 

 

Plagioclase  Ca rich 

 

 

Plagioclase  Ca rich 

 

 

Plagioclase  Ca rich 

 

 

Plagioclase  Ca rich 

 

 

Plagioclase  Ca rich 

 

 

Plagioclase  Ca rich 

 

 

Plagioclase  Ca rich 

 

 

Plagioclase  Ca rich 

 

 

Plagioclase  Ca = Na 

 

 

Plagioclase  Ca = Na 

 

 

Plagioclase  Ca = Na 

 

 

Plagioclase  Ca = Na 

 

 

Plagioclase  Ca = Na 

 

 

Plagioclase  Ca = Na 

 

 

Plagioclase  Ca = Na 

 

 

Plagioclase  Ca = Na 

 

 

Plagioclase  Na rich 

 

 

Plagioclase Na rich 

 

 

Plagioclase Na rich 

 

 

Plagioclase Na rich 

 

 

K feldspar 

 



 

 

 

K feldspar 

 

 

K feldspar 

 

K feldspar 

 

K feldspar 

 

 

K feldspar 

 

K feldspar 

 

K feldspar 

 

 

K feldspar 

 

Quartz 

 

Quartz 

 

 

Quartz 

 

Quartz 

 

Quartz 

 

 

Quartz 

 

Quartz 

 

Quartz 

 

 

Quartz 

 

Quartz 

 

  


