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the other hand, the IrO6 octahedra in CaIrO3 post-perovskite are 
connected not only by corner-sharing but also by edge-sharing. 
It is likely that such a linkage of IrO6 octahedra restricts motions 
of its lattice vibrations, in particular, the rotational modes of IrO6 
octahedra. This might result in a decrease of entropy due to the 
decrease of vibrational modes with low to moderate frequencies 
that are excited at relatively lower temperature. 

The phase equilibrium boundary was calculated as P (GPa) 
= 0.040 T (K) � 67.1. When ∆Htr,298 was varied within the ex-
perimental error, the phase boundary slope ranged from 0.021 
to 0.060 GPa/K. The phase boundary is shown in Figure 2. The 
steep Clapeyron slope (dP/dT = ∆S/∆V) results from the small 
negative ∆V and the large negative ∆S. A small change in ∆V 
greatly inß uences the Clapeyron slope. The assumption of con-
stant ∆V introduces some uncertainty to the calculated slope at 
high pressure and high temperature. There are also some uncer-
tainties in the pressure and the temperature of the high-pressure 
and high-temperature experiments. Taking these uncertainties 
into account, we conclude that the calculated phase boundary 
is consistent with the high-pressure experimental data in this 
study and that of Hirose and Fujita (2005). It has been observed 
that phase transitions with no change in coordination number 
for cations generally have similar Clapeyron slopes among dif-
ferent compounds of a given stoichiometry, e.g., olivine-spinel 
transitions for silicates and germanates (Akaogi 1990). Hence, 
this suggests that an equilibrium boundary for the post-perovskite 
phase transition for any ABO3 compound could have a relatively 
large positive Clapeyron slope, including that of MgSiO3 reported 
by Murakami et al. (2004) and Hirose et al. (2006).

ACKNOWLEDGMENTS
We are grateful to Y. Inaguma for valuable discussions, P.C. Burnley and an 

anonymous reviewer for helpful reviews, and J.M. Neil for proofreading. This 
work was supported in part by Grants-in-Aid for ScientiÞ c Research, (A) 15204049 
to M. Akaogi and (C) 18540478 to H. Kojitani, from the Japan Society for the 
Promotion of Science.

REFERENCES CITED
Akaogi, M. (1990) Thermodynamics and stability relations of mantle minerals. In 

F. Marumo, Ed., Dynamic Processes of Material Transport and Transformation 
in the Earthʼs Interior, p. 239�251. TERRAPUB, Tokyo.

Berman, R.G. (1988) Internally-consistent thermodynamic data for minerals in the 
system Na2O-K2O-CaO-MgO-FeO-Fe2O3-Al2O3-SiO2-TiO2-H2O-CO2. Journal 
of Petrology, 29, 445�522.

Bohlen, S.R. and Boettcher, A.L. (1982) The quartz ←→ coesite transformation: A 
precise determination and the effects of other components. Journal of Geo-
physical Research, 87, 7073�7078.

Hirose, K. and Fujita Y. (2005) Clapeyron slope of the post-perovskite phase 
transition in CaIrO3. Geophysical Research Letters, 32, L13313 (DOI: 
1029/2005GL023219).

Hirose, K., Sinmyo, R., Sata, N., and Ohishi, Y. (2006) Determination of 
post-perovskite phase transition boundary in MgSiO3 using Au and MgO 
pressure standards. Geophysical Research Letters, 33, L01310 (DOI: 
10.1029/2005GL024468).

Jacob, K.T., Okabe, T.H., Uda, T., and Waseda, Y. (1999) Solid-state cells with 
buffer electrodes for the measurement of thermodynamic properties of IrO2, 
CaIrO3, Ca2IrO4, and Ca4IrO6. Journal of the Electrochemical Society, 146, 
1854�1861.

Knacke, O., Kubaschewski, O., and Hesselmann, K. (1991) Thermochemical prop-
erties of inorganic substances (2nd edition), p. 952. Springer-Verlag, Berlin.

Kojitani, H. and Akaogi, M. (1997) Melting enthalpies of mantle peridotite: calori-
metric determinations in the system CaO-MgO-Al2O3-SiO2 and application to 
magma generation. Earth and Planetary Science Letters, 153, 209�222.

Matyska, C. and Yuen, D.A. (2005) The importance of radiative heat transfer on 
superplumes in the lower mantle with the new post-perovskite phase change. 
Earth and Planetary Science Letters, 234, 71�81.

McDaniel, C.L. and Schneider, S.J. (1972) Phase relations in the CaO-IrO2-Ir 
system in air. Journal of Solid State Chemistry, 4, 275�280.

Murakami, M., Hirose, K., Kawamura, K., Sata, N., and Ohishi, Y. (2004) Post-
perovskite phase transition in MgSiO3. Science, 304, 855�858.

Nakagawa, T. and Tackley, P.J. (2004) Effects of a perovskite-post perovskite 
phase change near core-mantle boundary in compressible mantle convection. 
Geophysical Research Letters, 31, L16611 (DOI: 10.1029/2004GL020648).

Oganov, A.R. and Ono, S. (2004) Theoretical and experimental evidence for a post-
perovskite phase of MgSiO3 in Earthʼs D'' layer. Nature, 430, 445�448.

Rodi, F. and Babel, D. (1965) Erdalkaliiridium (IV)-oxide: Kristallstruktur von 
CaIrO3. Zeitschrift für Anorganische und Allgemeine Chemie, 336, 17�23.

Ross, N.L. and Hazen, R.M. (1989) Single-crystal X-ray diffraction study of 
MgSiO3 perovskite from 77 to 400 K. Physics and Chemistry of Minerals, 
16, 415�420.

Tsuchiya, T., Tsuchiya, J., Umemoto, K., and Wentzcovitch, R. (2004) Phase transi-
tion in MgSiO3 perovskite in the Earthʼs lower mantle. Earth and Planetary 
Science Letters, 224, 241�248.

Yusa, H., Akaogi, M., and Ito, E. (1993) Calorimetric study of MgSiO3 garnet and 
pyroxene: heat capacities, transition enthalpies, and equilibrium phase rela-
tions in MgSiO3 at high pressures and temperatures. Journal of Geophysical 
Research, 98, 6453�6460.

MANUSCRIPT RECEIVED JUNE 22, 2006
MANUSCRIPT ACCEPTED SEPTEMBER 1, 2006
MANUSCRIPT HANDLED BY BRYAN CHAKOUMAKOS

ERRATUM

Crystallographic alignments in a coccolith (Pleurochrysis carterae) revealed by electron back-scattered diffraction 
(EBSD) by Kazuko Saruwatari, Noriaki Ozaki, Hiromichi Nagasawa, and Toshihiro Kogure (vol. 91, 1937�1940, 2006; erratum 
DOI: 10.2138/am.2007.486). 

Due to an editorial error, the Þ gures on pages 1938 and 1939 were not printed in color. They are in color on the GSW web site 
at http://ammin.geosocienceworld.org, where the complete article is now freely available. We regret this error. 


