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2���� 
���� G90 G194 G196 G88 G170 

SiO2 `g/dc hc/dc dg/dj �d/dh dg/c� 

TiO2 jc/n gj/n hc/n gg/n hn/n
Al2O3 dg/�c ``/�c `2/�c aj/�h dh/�d 

Fe2O3 a�/g 2n/g aa/h g2/h cc/c
MnO �d/n �c/n �`/n ��/n �`/n
MgO 2n/a hg/a �2/a n�/a g�/2
CaO aj/h d�/d dg/d h`/c �h/d
Na2O ac/2 `h/2 ad/2 `�/2 2j/2
K2O `j/2 ``/a gc/2 `h/2 gg/2
P2O5 ah/n a�/n 2`/n `h/n 2h/n
LOI `j/� g2/� `�/� an/� ha/�
Total hg/jj hg/jj hj/jj hd/jj �h/jj 
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2���� 
���� G90 G194 G196 G88 G170 

Ba ajj `ga ``h ``d `�h 
Co 2d 2h 2` 2j 22 
Cr an ag cd 2c 2n 
Nb �j 2n 2d 22 �h 
Th ag 2d ag 2� �2 
Ce jh 2g c� gn cg 
Rb jc ��a ��d ga ��g 
Sr ch� c`j dc2 hc� dj` 
V �dn �d� �2c �ah ��a 
Y �c 2n �g �d �g 
Zr 2an 2�h 222 2cg 2`2 
Mo �d 2a �c 2` 22 

�/��+����" %* �
��� 8�q.*  �-K* !K�0. ^$;!7�<&$=,>$�*!" �� �,V,� 8�<.

2���� 
���� 
Grt90 

Core  Intermadiate   
Rim 

Grt194 
Core     Intermadiate Rim 

Grt214 
Core      Intermadiate   Rim 

SiO2 c�/`2 �c/`a dg/`c nj/`a j�/`a �h/`a �a/`� dg/`� c�/`� 
TiO2 2g/n n/nn n/nn �j/n 2g/n 2h/n `�/n `�/n a`/n
Al2O3 jj/�g h`/�j jn/22 a2/�j hh/�g `2/�j ��/�j gg/�h �j/�g 

FeO ah/2d cj/2` jj/�c `2/2` `n/2` ng/2d hg/2h an/2g �a/2g 

MnO dj/2 aj/2 gn/� `�/2 ad/2 ja/� ah/2 ��/2 ha/2
MgO gc/` 2n/` �g/2 �h/` hc/a hg/` h2/2 ha/2 `c/2
CaO 22/d ``/d ``/h c�/d ag/d 2�/d ah/c d�/c `h/c
Total j2/jj c2/jj gj/jh 2�/jj gd/jg gc/jj gj/jj d2/jj ja/jj 

Cations based on 12 Oxygens 
Si acn/a `�2/a hnh/a `2a/a d�a/a `nn/a 2gg/a a``/a aah/a
Ti n�h/n nn/n nn/n n��/n n�h/n n�c/n n2d/n n2d/n n2�/n
Al hcd/� gaj/� �`g/2 gnj/� �hh/� gna/� gnn/� cjd/� h2n/�
Fe cha/� ca2/� �a�/� c2a/� ca2/� cd2/� gdh/� jn`/� ggh/�
Mn �ha/n �cn/n �2�/n �c2/n �dj/n �2j/n �cn/n �``/n �gd/n
Mg dh�/n `jd/n 2dj/n `j`/n ``g/n dc�/n a2`/n a2h/n 2j`/n
Ca ``�/n `c�/n ca`/n `hg/n `c�/n ``n/n dc`/n dc�/n ddc/n

End – member compositions 
Alm da/dg `n/dj h�/d2 gh/dg `a/cn aj/dj a2/c` g`/c` dc/c` 

Prp jj/�j n�/�g nc/�2 j2/�h cn/�c �g/2n 2a/�� �d/�� nc/�n 

Grs 2j/�d hh/�c dh/2j 22/�h j�/�c ch/�d c`/�g ga/�g gn/�g 

Spess nd/c g2/d cc/d gg/d gj/d ca/` dc/d jn/` ad/c
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2���� 
���� Grt210 
Core  Intermadiate   Rim 

Grt220 
Core     Intermadiate Rim 

SiO2 2h/`2 `2/`� �a/`2 nh/`n na/`n h2/aj 

TiO2 2a/n nc/n n�/n n2/n nd/n n�/n
Al2O3 ac/�j g�/�j �n/2n hg/�j `�/�j an/�j 

FeO c�/a� jh/a� jn/a� gg/a2 jg/aa nc/a` 

MnO n2/` jd/a dg/a 2g/2 ah/2 2a/2
MgO gj/� gj/� h`/� cc/2 aj/2 cd/2
CaO `j/n `j/n `h/n �`/� a`/� nj/�
Total gh/jj dj/jj ja/jj ga/jg dh/jj nc/jj 

Cations based on 12 Oxygens 
Si `ad/a aha/a `�h/a 2h�/a 2dc/a 2``/a
Ti n�`/n nn`/n nn�/n nn�/n nna/n nn�/n
Al gd`/� jn�/� j2�/� jna/� gcn/� gdg/�
Fe �`g/2 �hh/2 �c`/2 2``/2 a��/2 a2c/2
Mn 2hh/n 2h2/n 2c`/n �dg/n �ca/n �d`/n
Mg 22j/n 22j/n 2�n/n a2`/n 2jn/n a2a/n
Ca n`a/n n`a/n n`�/n �nn/n ��h/n njd/n

End – member compositions 
Alm ch/hj jj/hj a2/g� ``/hj 22/gn 2c/gn 

Prp `j/g `a/g j�/h `c/�� nc/�n �a/�� 

Grs dh/� dh/� da/� da/a nd/` 2j/a
Spess 2c/�n n�/�n 2`/j dg/d ch/d a2/d
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