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Fe+2 nq/m nq/m nq/m nt/m nq/m rp/m rp/m rp/m rp/m
Mn m m m m m m m m m
Mg qm/n qm/n qm/n qn/n qm/n �s/n �p/n �p/n �t/n
Ca m m m m m m m m m
Na m m m m m m m m m
Cr m m m mn/m m m m m m
Ni mn/m mn/m mn/m mn/m mn/m mn/m mn/m mn/m mn/m

H-#)� mn/s mn/s mm/s mn/s mn/s mn/s mn/s mn/s mn/s
Mg# in/m in/m in/m ir/m in/m qq/m qq/m qq/m qq/m
Fe# mi/m mi/m mi/m mq/m mi/m nr/m nr/m nr/m nr/m
Te nq/m nt/m n�/m n�/m nn/m n�/m n�/m rr/m rn/m
Fo oi/im oo/im �n/im oq/in �m/im o�/q� o�/q� os/q� qr/q�
Fa m�/i nt/i ip/q rr/q np/i nr/nr mt/nr nn/nr qo/nn

Ca-Ol nt/m np/m nq/m ms/m mo/m no/m rm/m no/m nr/m
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'�,"���.'�!"0-��=%�:& �-��&	 ,�:.� �� N�'.�)apfu ( 2��+. &�= �t��!."0�
>,$ �<+�U� ,�..

��-#� Opx1 Opx2 Opx3 Opx4 Opx5 Cpx1 Cpx2 Cpx3 Cpx4 Cpx5
�Z�� 1 2 3 4 5 6 7 8 9 10
SiO2 in/ot pq/ot nt/oo nq/ot ti/ot or/os nm/or np/or mo/or nm/or
TiO2 ns/m nn/m ns/m ns/m nr/m ro/m rp/m ro/m rp/m rp/m
Al2O3 qr/n qm/n nn/r in/n qn/n mm/s pm/s s�/s s�/s po/s
FeO mt/t �i/o mr/t it/o is/o on/s rn/s ro/s nm/s r�/s
MnO ns/m n�/m ni/m nt/m no/m nm/m pr/m mq/m oi/m tm/m
MgO tq/sr oq/sr im/sr �r/sr ts/sr ni/ni nq/nq nq/nq �q/nq i�/nq
CaO mq/r n�/r st/r rm/r nr/r sq/ni s�/rn pm/rn tm/rn mi/rn
Na2O mp/m ms/m mn/m ms/m ms/m rp/m ro/m rp/m ro/m rt/m
Cr2O3 �t/m �n/m qn/m �t/m �s/m st/n pq/n ps/n pi/n om/n
NiO nm/m nm/m m m�/m nm/m m�/m m m m m
H-#)� �m/nmm ip/ii ti/ii nn/nmm sr/nmm tn/nmm ss/nmn mp/nmn p�/nmn pq/nmn

Si it/n it/n ir/n io/n it/n ir/n qt/n q�/n qt/n qt/n
Ti m m m m mn/m mn/m mn/m mn/m mn/m
Al m�/m m�/m mi/m mq/m m�/m ns/m np/m np/m np/m no/m

Fe+3 m m mo/m mr/m m m mi/m mi/m mi/m mi/m
Fe+2 n�/m n�/m nr/m no/m n�/m nm/m mn/m mn/m m mn/m
Mn m m mn/m m m m mn/m m mr/m mr/m
Mg tq/n ti/n �m/n ti/n tq/n ms/n mn/n mn/n mm/n mn/n
Ca mq/m mq/m mi/m mq/m mq/m �o/m qr/m qr/m qs/m qn/m
Na m m m m m mr/m mr/m mr/m mr/m mr/m
Cr mr/m mr/m mr/m mr/m mr/m mp/m mp/m mp/m mp/m mp/m
Ni m m m m m m m m m m

H-#)� mm/p mm/p mm/p mm/p mm/p mm/p mm/p mm/p mm/p mm/p
Mg# in/m in/m is/m ir/m in/m in/m ii/m ii/m mm/n ii/m
Cr# rr/m rn/m rn/m rn/m rn/m rs/m rs/m rr/m rs/m rs/m

Fe+2# mi/m mi/m m�/m mq/m mi/m mi/m mn/m mn/m m mn/m
Q is/n is/n in/n is/n is/n qq/n qs/n qp/n qr/n qr/n
J m m m m m ms/m ms/m ms/m mp/m mp/m

Wo i�/s n�/p p�/p rm/p m�/p ti/si tn/pr tr/pr m�/ps no/pr
En iq/qt np/q� ts/qt ir/qt mt/q� ti/op si/or sr/or nm/or �o/or
Fs mo/i ti/q qi/q qq/q q�/q tr/o mm/o mt/o qs/p nm/o

��.�. [�,X r
��-#� Cpx6 Cpx7 Cpx8 Cpx9 Cpx10 Cpx11 Cpx12 Cpx13 Cpx14 Cpx15 

�Z�� 11 12 13 14 15 16 17 18 19 20

SiO2 ni/on pt/on mo/on m�/or ir/or rs/or nm/os pt/on mq/on np/or
TiO2 sr/m so/m sm/m ss/m rs/m ni/m sr/m mi/n pt/n nq/m
Al2O3 qn/s mq/p tt/s is/s nq/s rt/p nm/r np/s sm/s ns/s
FeO rp/s sps rn/s to/s s�/r si/r ns/r io/s it/s si/r
MnO mi/m nm/m nm/m mi/m mt/m mo/m mt/m nr/m np/m m�/m
MgO oq/nq tq/nq oi/nq �r/ni pn/n� ti/nt pn/n� �n/n� �n/n� mr/n�
CaO in/rm t�/rm ii/rm ns/ni �n/rs tr/rs ts/rp no/rn mm/rn m�/rp
Na2O rp/m rp/m rt/m rt/m ot/m ot/m om/m om/m pn/m o�/m
Cr2O3 oq/n tn/n or/n o�/n to/m in/m oo/m rn/n no/n tq/m
NiO m m m m m m m m m m
H-#)� io/ii on/nmm tq/ii �s/nmm mi/nmn im/nmm qm/nmm sr/nmm rm/nmm rs/nmm

Si qo/n qo/n qo/n qo/n qt/n q�/n in/n q�/n qt/n qq/n
Ti mn/m mn/m mn/m mn/m mn/m mn/m mn/m ms/m mp/m m
Al nt/m nn�/m nt/m n�/m ns/m nq/m mi/m ns/m np/m ns/m

Fe+3 mq/m m�/m mi/m mt/m m�/m m�/m m mq/m mt/m mi/m
Fe+2 mr/m ms/m mn/m mo/m m m mt/m mp/m mt/m m�/m
Mn m m m m m m m m m m
Mg mm/n mm/n mn/n mo/n is/m qi/m is/m it/m it/m ir/m
Ca qn/m qm/m qr/m �s/m in/m in/m io/m qr/m qr/m is/m
Na mr/m mr/m mr/m mr/m mp/m mp/m mp/m mp/m ms/m mp/m
Cr mo/m mo/m mp/m mp/m mr/m ms/m mr/m ms/m ms/m mr/m
Ni m m m m m m m m m m

H-#)� mm/p mm/p mm/p mm/p mm/p mm/p mm/p mm/p mm/p mm/p
Mg# iq/m i�/m ii/m it/m mm/n mm/n ip/m it/m ip/m is/m
Cr# rr/m rn/m rr/m rn/m nr/m ns/m no/m rn/m ni/m ns/m

Fe+2# mr/m ms/m mn/m mp/m m m mt/m mp/m mt/m m�/m
Q qs/n qs/n qs/n qs/n qp/n qm/n ip/n qr/n qs/n ir/n
J ms/m ms/m mp/m mp/m mq/m mq/m m�/m m�/m mt/m mq/m

Wo ps/pr it/pn or/pr �n/sq tp/p� pi/pq �o/pq r�/ps nm/ps or/pq
En pp/or �o/or pm/or os/oo to/pq tq/p� it/p� pr/om o�/om �r/p�
Fs ns/o ri/o mq/o �t/o �n/s qs/s ri/s sr/t sp/t �t/s
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>,$ ,�..
��-#� MSpl1 MSpl2 MSpl3 MSpl4 MSpl5 MSpl6 MSpl7 MSpl8 MSpl9 MSpl10 MSpl11
�Z�� 1 2 3 4 5 6 7 8 9 10 11
SiO2 ms/m ms/m mp/m mp/m mp/m mp/m ms/m mn/m mn/m mn/m mn/m
TiO2 pn/m pn/m tr/m tr/m n�/m n�/m rr/m mt/m mt/m mt/m mt/m
Al2O3 sr/rn nn/rn �q/rm �m/rm pt/rn qs/rn pq/rr rn/ro im/rp qr/rp qm/ro
FeO �n/n� qs/n� �q/nq mp/ni pi/n� rr/n� nm/nt to/rn �t/rn qs/rn si/rn
MnO rr/m rn/m rr/m rr/m rs/m rr/m nq/m rp/m rt/m rt/m rs/m
MgO sq/np ss/np mt/np mr/np mp/np s�/np om/np qn/nn �r/nn �n/nn i�/nn
CaO m m mr/m mr/m m m mn/m m m m m

Cr2O3 �m/po np/pt q�/pp to/pp or/pt pt/pt i�/pp rm/pm ot/pm os/pm ti/si
NiO np/m np/m n�/m n�/m nn/m nr/m nt/m nm/m nm/m nn/m mq/m
H-#)� im/ii rs/nmm oo/ii p�/ii mt/nmm ps/nmm tt/iq rq/ii so/ii sr/ii rs/ii

Si m m m m m m m m m m m
Ti mn/m mn/m mn/m mn/m m m m m m m m
Al ��/m �t/m �o/m �o/m ��/m �q/m qn/m in/m im/m im/m is/m

Fe+3 nn/m nm/m nr/m ns/m mi/m mi/m mq/m nm/m nm/m nn/m nm/m
Fe+2 so/m so/m st/m st/m st/m so/m ss/m po/m pt/m pt/m po/m
Mn mn/m mn/m mn/m mn/m mn/m mn/m m mn/m mn/m mn/m mn/m
Mg tt/m to/m to/m tp/m tp/m to/m tt/m op/m op/m op/m oo/m
Ca m m m m m m m m m m m
Cr nm/n nn/n mi/n mi/n ns/n nr/n mi/n iq/m ii/m ii/m it/m
Ni m m m m m m m m m m m

H-#)� mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s
Mg# ss/to mp/to mt/tp ip/ts nq/tp ro/to oi/tt po/op nm/op nm/op it/op
Cr# iq/oq po/oi no/oi np/oi rt/oi qn/oq sm/o� ti/on rr/or rq/or qm/om

Fe+3# mo/m mo/m mt/m mt/m mo/m mo/m mp/m mo/m mo/m mo/m mo/m
Fe+2# so/m so/m st/m st/m st/m so/m ss/m pt/m pt/m pt/m po/m
Al# mr/pn oo/pm qo/pm qt/pm �p/pm ni/pn �m/pr sn/pq �q/p� �n/p� rm/pi

[�,X s��.�..
��-#� MSpl12 MSpl13 MSpl14 MSpl15 MSpl16 MSpl17 MSpl18 MSpl19 CSpl20 CSpl21 CSpl22

�Z�� 12 13 14 15 16 17 18 19 20 21 22 
SiO2 mn/m mn/m mp/m mt/m mr/m mr/m mn/m mn/m m mr/m mr/m
TiO2 mo/m mt/m nm/m rs/m nq/m nq/m no/m nt/m �q/s ns/r qi/on
Al2O3 �t/ro qs/ro �r/so i�/rq rt/sq mi/sq sm/sq oi/sq oo/nr io/ns mr/m
FeO oo/rn po/rn sr/ns ni/rn m�/nt mn/nt oo/no or/no mm/so ti/sm qm/ss
MnO ro/m rt/m nq/m rn/m nq/m nq/m no/m nt/m sn/m r�/m qo/i
MgO io/nn ir/nn rt/n� rn/ns ts/nt rq/nt tq/nt t�/nt �t/q tt/i �t/s
CaO m m m mp/m m m m m m m m

Cr2O3 mm/pm io/si qn/sr mm/sr mp/ri qo/rq i�/rq tn/rq no/sq ti/pr so/n
NiO mq/m mq/m rm/m n�/m nq/m n�/m rm/m rm/m rn/m rm/m ms/m
H-#)� tt/ii oo/ii ts/ii mt/it o�/nmm �q/ii mr/nmm in/ii �t/iq tn/ii �n/nmm

Si m m m m m m m m m m m
Ti m m m mn/m m m m m mi/m mo/m rq/n
Al is/m is/m rm/n mo/n r�/n r�/n r�/n rq/n pi/m op/m m

Fe+3 nm/m nm/m mt/m no/m mq/m m�/m m�/m m�/m sn/m ro/m m
Fe+2 po/m po/m rt/m si/m sm/m sn/m ri/m ri/m tt/m oq/m is/m
Mn mn/m mn/m m mn/m m m m m mn/m mn/m r�/m
Mg op/m op/m �s/m tn/m �m/m ti/m �m/m �m/m ps/m p�/m nq/m
Ca m m m m m m m m m m m
Cr i�/m i�/m �p/m �q/m to/m to/m to/m tp/m mm/n nm/n ms/m
Ni m m m m m m m m mn/m mn/m m

H-#)� mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s �m/r
Mg# �p/op tt/op t�/�s ts/tm qq/ti mo/ti pp/�m sq/�m oi/si to/pp oo/nt
Cr# ms/on is/om ns/sq op/pr �p/ss ti/ss t�/ss rn/ss nm/t� ro/t� mo/iq

Fe+3# mo/m mo/m ms/m mq/m mp/m mp/m mp/m mp/m n�/m ns/m m
Fe+2# po/m po/m rt/m si/m sm/m sn/m sm/m sm/m tm/m oo/m qs/m
Al# i�/pq m�/pi q�/tn pp/o� rt/tt sn/tt ss/tt �i/tt im/sr �o/sr io/n
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