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Table 1 The calculated end-members of minerals by the method in this study

Essene and HEER AiBA
wema | O 0| SR, |
Na,0 13.0 6.8 Na 4 K 0.07 Na,O 0
MgO 1.8 6.2 Mg + Ni 0.982 MgO 20.45
ALO, 18.1 17.2 Al 0.177 ALO, 21.73
§i0, 57.2 55.6 Si 1.895 Si0, 41.97
K,0 0 0.2 Ca 0.641 Ca0 5.52
«Ca0 2.8 11.7 Ti 0.01 TiO, 0.24
TiO, 0.08 0.1 Fe*' 4+ Cr 0.102 Fe,04 2.36
Fe,0Oy 5.3 0 Fet? 4+ Mn 0.111 FeO 6.17
FeO 1.7 1.7 MnO 0.97
MnO 0.06 0.05 Cr,0, 0.72
Cr,0, 0.01 0.04
SRR and Frie| A2k | SBIB | omn lund Collerson| Ay | Rickwood A
(1967) (1974)
Jd 75 73.9 46.8 46.9 7.1 8.5 Pyp 72.7 72.3
Ae 13 13.4 0o ] 0 0 Ald 11.3 11.7
CF-Ts 0.3 - - 5.2 5.1 Gro 5.7 5.7
CT-Ts 0.2 0.3 1.0 1.0 Anr 6.4 6.3
Ca-Ts 0 5.3 }5'7 4.4 3.6 | Spe 2.0 2.0
Ca-Es 12 - 12.9 12.8 - - Uv 2.0 2.0
W1 5.0 15.8 15.8 27.1 27.2
En 4.7 16.1 16.1 49.6 49.1
Fs 2.6 2.5 2.6 5.6 5.6
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A NEW SCHEME FOR CALCULATING MINERAL
END MEMBERS WITH REFERENCE TO CLINOPY-
ROXENE AND GARNET

Yang Jianjun

(Lithospheric Research Centre, Chinese Academy of Gegological Sciences, Beijing)

Abstract

Several schemes have been proposed for calculating the mineral end-members in
solid-solutions such asclinopyroxene and garnet. These schemes show differences in
the priority of calculation. For example, Kushiro and Smyth calculate Na FeSi,O4
and LiAlSi,04 prior to NaAlSi,O; in their schemes; while Cawthorn and Collerson
calculate NaFeS1,0, after NaAlSi,Q4 if any Na remains, in order to reduce the ef-
fect of Fe*’ on the calculation. Obviously, substantially different results are obtained
if different schemes of calculation are used. For the purpose of general comparison
between data obtained by different workers, there must be a widely acceptable sch-
eme which should be able to represent the end-members of the solidsolutions realis-
tically. For this, the author proposes a new scheme for the calculation.

Consider a solid-solution system of the silicate components Na,Mg,Al, Si, K, Ca,
Ti, Fe*’, Fe*’,Mn, Cr and Ni. For clinopyroxene there are common species, or end-
members, in the system:NaAlSi,O4(Jd),NaFeSi,O4( Ae),CaAl,Si0(CaTs),Ca,S1,0,( W1),
Mg;51,0,(En) and Fe;Si;OFs). For clinopyroxene in eclogitic rocks, the Eskola
molecule Cays[],.5A1S1,04(Es) often exists, consequently resulting in non-stoichiometry
of the clinopyroxenes. Thus the author adds Es to the system. Therefore this sys-
tem can be written as: .

Jd Ae CaTs Es Wl En Fs

{XJd - -Na + K _
1 1 0 0 0 0 0 7 - Mg -+ Ni
Ae 1
0 0 0 ¢ 0 2 0 &
XCaTs Al 4+ Cr
10 2 1 0 0 0 _
* 1 XEs = 18Si
2 2 1 2 2 2 2
XWI1 Ca
0 0 1 0.5 2 0 o i
XEn Fe** + Ti
0 1 0 0 0 0 O
“XFs - “Fe?t + Mn

000 0 0 0 0 2 -

By solving the equations simultaneously the mole fractions of the end-members
can be obtained. If the least squares approximation is used, one sometimes cannot
avoid a result with one or more negative values. The author therefore recommends
the technique of linear programming to solve the equations,which always gives mole
fractions == 0. If the mole fraction for a certain end-member is 0,this implies that
the end-member does not exist. On the other hand, if there is a significant amount
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of Ti, Cr, K, Li, Ni, one simply adds extracolumns into the matrix at the left side
of the equations, according to the cation numbers of appropriate new cnd-members,
and separates the corresponding components in the vector at the right side, by wh-
ich the extra end-members can be obtained.

When the mineral analysis is obtained by electron microprobe, an estimate of
the ratio of ferric to ferrous iron must be made. This can be done by a trial-
and-error procedure. Performing the computation several times with different ratios
of Fet’/Fe*? to reach a result with the minimum value of the objective function,
one can cbtain a result with a crystal-chemically possible ratio of Fe*!/Fe*’. Such
a ratio should be a reasonable estimate of the actual Fe*3/Fe*?, if stoichiometry
obtains. v
The scheme outlined above proved successful in the end-member calculation of
clinopyroxenes and garnets in some eclogites and ultrabasics of China. It must be
emphasized that high-quality analytical results must be available in estimating the
ratio of Fe™®/Fe*? and that meaningless values could result from erroneous analysis,
as pointed out by Fleet et al: (1978).
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