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The previous research showed that the behav-
ior of the liquidus curves of the anhydrous silicates
are well described by the ideal model of the water
dissolving in the melt [1]. In this paper we present
the theoretical analysis of the water melt concentra-
tion effects on hydrous mineral phase crystallization
(amphibole as an example) from the same point of
view.

Features of the behavior of the amphibole
stability curves. In contrast to anhydrous phases the
curve of the Amph stability has a temperature maxi-
mum under H,O-undersaturated conditions at con-
stant pressure. On the P-T graphics the melting
curves of the amphibole also have the temperature
and pressure maximums whereas the melting curves
of the anhydrous silicates have the temperature
minimum.

Previously the isobaric temperature maximum
was explained as a result of (1) the change of the re-
action type from hydration to melting or (2) the
change of the role of HO in the melting reaction
from a product to a reactant in point of the maximum
with increasing of the water activity [2, 3, 5].

General equation and its analysis. The melt
was consider as a ideal solution. The theoretical de-
pendence of the amphibole-melt equilibrium tem-
perature on a water concentration was obtained using
the common type of the reaction of the amphibole
crystallization and conventional expression of the
equilibrium constant. Received equation predict exis-
tence of the maximum and allow to evaluate its posi-
tion. The water concentration in the maximum point
is independent on water speciation in the melt. Iso-
baric temperature maximum of the amphibole stabil-
ity is explained by dual influence of the water on
Amph-melt equilibrium. On the one hand according
to crystallization reaction the water increases the am-
phibole stability. On the other hand due to water dis-
solution in the melt the mole fractions of the liquid
silicate components decrease and as the result the
amphibole stability decreases as well. Our conclu-
sions are agree with recent results obtained by
M.Ghiorso [4].

Quantitative application to the system par-
gasite-H,0-CO,. For quantitative assessment of this
approach the experimental results in the system par-
gasite -H20-CO, were used [5]. The coefficients of
equation were calculated using the stability curves of
the pargasite at 5 and 8 kbar for which the water con-
tents in the melt are given in [5]. The results of our
calculations at pressures from 2 to 10 kbar are pre-
sented on figures 1 and 2. The water solubility in the
melt is estimated identically to [5]. Calculated and
experimental curves are in good agreement.

Experimental data processing. The main
goal of this work is the development of the equations
to describe the behavior of the natural amphiboles in
the melts. On the first step the described method was
applied to derive the equations of the tremolite and
pargasite crystallization using INFOREX data base
[6]. The ambiguity estimation of the mole fractions
and activity of the amphibole end-members is the
main difficulty at calculations of the amphibole equi-
librium. The number of the same assumptions are ac-
cepted as at derivation of the equations as well as at
their applications. The water content in the melt is
calculated using a modified model of Burnham [7].
Several different equations of the amphibole-melt
equilibrium were analyzed. Average differences of
the calculated and experimental temperatures are
about 35°. The calculations based on the hydroxyl
and molecular water speciations in the melt are prac-
tically identical. The change of the supposed number
of the silicate particles in the melt did not improve
the results. Note that the temperatures calculated on
tremolite and pargasite equilibriums are very close as
arule.

Conclusions. The results of conducted analy-
ses show that the amphibole behavior in the melt
could be described in terms of ideal model of the wa-
ter dissolution. In the first approximation the effect of
the activity coefficients of the melt components is
negligible. Probably insufficient precision of the re-
sults for natural systems is caused by the error at the
calculations of the amphibole structural formulas.
Apparently, the model needs of the significant cor-
rections. First of all it is important to pay attention to
the existence of the temperature and pressure maxi-
mums of the amphibole stability on P-T projections.
It is suggested these maximums are caused by the
change of reaction volume effect with the pressure
increase.

1. Maximov A.P., 1996. Influence of water on the
mineral-melt equilibria: effect of dilution. Ex-
periment in Geosciences, 5, No2, 14-15.

2. Eggler D.H., 1972. Amphibole stability in H,O-
undersaturated  calc-alkaline melts. Earth
Planet.Sci.Lett. 15, 28-34.

3. Helz R.T., 1982. Phase relations and composi-
tions of amphiboles produced in studies of the
melting behavior of rocks. Reviews in Mineral-
ogy, 9B, 279-347.

4. Ghiorso M.S.,1999. On the stability relations of
hydrous minerals in water-undersaturated mag-
mas. Amer. Miner. 84, 1505-1511.

5. Holloway J.R., 1973. The system pargasite-H,0-
CO,: a model for melting of a hydrous mineral



47

with a mixed-volatile fluid — I.Experimental re- essing of experimental data on phase equilibria
sults to 8 kbar. Geochim. Cosmochim.Acta, 37, in igneous rocks. Petrology, 5, 28-36.
651-666. 7. Burnham C.W., 1994. Development of the
6. Ariskin A.A., Meshalkin S.S., Almeev R.R., Burnham model for prediction of the H,O solu-
Barmina G.S., Nikolaev G.S., 1997. INFOREX bility in magmas. Reviews in Mineralogy, 1994,
information retrieval system: analysis and proc- 30, 123-129.
g | 10 Kb
1100 - —
8
6 r s /N
P, kbar | 060 4

4 N 0.3 T, C 7/
2 Kb

0 1020 |

2 - s
0 980 ‘ \ T
950 1000 1050 1100 0.3 0.5 0.7 0.9
X0
T,.C
Fig. 1. Calculated P-T melting curves of pargasite Fig.2. Calculated isobaric melting curyes of
for varies mole fraction of H2O in the fluid (Xmoﬂ) pargasite as a function of Xmoﬂ.
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