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TABLE 1. EXPERIMENTAL DaTa, CoMPOSITION FeOALO;Si0.+ Excess H,0, oN THE
SYNTHESIS OF CHLORITOID [/(O;) DEFINED BY THE Ni-NiO BUFFER |

P T  Time

. ; b
Run Starting material (kbar) (°C) (hrs) Products'
1 Ctd. qtz. her. minor cor. 8.7 675 229 Fe-anth. qtz. her. cor.
2 Oxides 8.7 650 242 Ctd»
3 Oxides 8.7 625 185 Ctd. minor qtz. her. cor.
4 Oxides 8.7 600 139 Ctd. cham. qtz. her. cor.
5 Oxides 8.7 575 207 Cham. qtz. her. cor. minor ctd.
6 Cham. gtz her. cor. minorctd. 8.7 575 228 Ctd. minor qtz. her. cor.
7 Ctd. minor qtz. her. cor. 7 650 456 Fe-anth. qtz. her. cor.
8 Oxides 7 625 503 Ctd. minor qtz. her. cor.s
9  Oxides 7 600 200 Cham. qtz. her. cor.
10 Cham. qtz. her. cor. 7 600 600 Ctd. minor qtz. her. cor.
11 Oxides 5.5 600 400 Ctd. cham. qtz. her. cor.®
12 Ctd. cham. gtz. her. cor. 5.5 600 692 Ctd.
13 Oxides 1 525 2132 Cham. qtz. her. cor.
14 Cham. qtz. her. cor. 1 550 2489 Fe-Cord. her. qtz.
15 Fe-cord. her. qtz. 1 525 2132 Ctd. cham. qtz. her. cor.

* Highest temperature of chloritoid synthesis.
b Abbreviations: cham—chamosite: cor—corundum: ctd—chloritoid: fe-anth-ferro—
anthophyllite: Fe-cord—Fe cordierite: her—hercynite rich spinel: qtz—quartz.

reaction products. The d-spacings and unit cell constants for chloritoid
synthesized at 8.7 kbar and 650°C and at 5.5 kbar and 600°C are listed
in Table 2. The unit cell constants were refined on a triclinic cell using
a least squares cell edge program written by Appleman, Handwerker
and Evans (1963). -

At water pressures between 8.7 and 5.5 kbar the energy barrier, which
must exist between the “metastable” chamosite assemblage and the
stable chloritoid was overcome by either increasing the temperature of
the experiments (Runs 2, 3, 4) up to the upper temperature limit of
chloritoid synthesis, or by increasing the duration of the experiments by
re-running the initial products at the same temperature (Runs 5, 6, 9,
10, 11, 12). At 1 kbar water pressure and 525°C runs over 2000 hours
duration failed to yield chloritoid from an oxide mix. Increasing the
temperature from 525°C to 550°C (Runs 13, 14) was equally unsuccessful
in producing chloritoid due to the appearance of the high temperature
breakdown products iron cordierite, hercynite and quartz. The hercynite
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