
American Mineralogist, Volume 99, pages 667–670, 2014

0003-004X/14/0004–667$05.00/DOI: http://dx.doi.org/10.2138/am.2014.4761    667 

* E-mail: chi@gps.caltech.edu

Hutcheonite, Ca3Ti2(SiAl2)O12, a new garnet mineral from the Allende meteorite: 
An alteration phase in a Ca-Al-rich inclusion

Chi Ma1,* and alexander n. Krot2

1Division of Geological and Planetary Sciences, California Institute of Technology, Pasadena, California 91125, U.S.A.

2Hawai‘i Institute of Geophysics and Planetology, University of Hawai‘i at Mänoa, Honolulu, Hawai‘i 96822, U.S.A.

abstraCt

Hutcheonite (IMA 2013-029), Ca3Ti2(SiAl2)O12, is a new garnet mineral that occurs with monticel-

lite, grossular, and wadalite in secondary alteration areas along some cracks between primary melilite, 

VSLQHO��DQG�7L�$O�GLRSVLGH�LQ�D�7\SH�%��)UDFWLRQDWLRQ�DQG�8QLGHQWL¿HG�1XFOHDU�HIIHFWV��)81��&D�$O�
rich inclusion (CAI) Egg-3 from the Allende CV (Vigarano type) carbonaceous chondrite. The mean 

chemical composition of type hutcheonite by electron probe microanalysis is (wt%) CaO 34.6, TiO2 

25.3, SiO2 20.9, Al2O3 15.7, MgO 2.1, FeO 0.7, V2O3 0.5, total 99.8, giving rise to an empirical for-

mula of Ca2.99(Ti4+
1.53Mg0.25Al0.17Fe2+

0.05V
3+
0.03)(Si1.68Al1.32)O12. The end-member formula is Ca3Ti2(SiAl2)O12. 

Hutcheonite has the Ia3d garnet structure with a = 11.843 Å, V = 1661.06 Å3, and Z = 8, as revealed 

by electron backscatter diffraction. The calculated density using the measured composition is 3.86 

g/cm3. Hutcheonite is a new secondary phase in Allende, apparently formed by iron-alkali-halogen 

metasomatic alteration of the primary CAI phases like melilite, perovskite, and Ti,Al-diopside on the 

CV chondrite parent asteroid. Formation of the secondary Ti-rich minerals like hutcheonite during 

the metasomatic alteration of the Allende CAIs suggests some mobility of Ti during the alteration. 
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introduCtion

During a nanomineralogy investigation of the Allende mete-

orite, a new Ti-rich silicate, Ca3Ti2(SiAl2)O12 with the Ia3d garnet 

structure, named “hutcheonite”, was identified in a Ca-Al-rich 

inclusion (CAI) Egg-3 (Fig. 1). The Allende meteorite, which 

fell at Pueblito de Allende, Chihuahua, Mexico, on February 8, 

1969, is a CV3 (Vigarano type) carbonaceous chondrite. Egg-3 is 

a coarse-grained igneous Type B1 Fractionation and Unidentified 

1XFOHDU�HIIHFWV��)81��&$,�IURP�$OOHQGH��:DVVHUEXUJ�HW�DO��������
Electron probe microanalysis (EPMA), high-resolution 

scanning electron microscope (SEM), and electron backscatter 

diffraction (EBSD) have been used to characterize its compo-

sition and structure. Synthetic Ca3Ti2(SiAl2)O12 has not been 

reported to date. However, Grew et al. (2013) suggested that 

the Ti-Zr-Al-rich garnet (schorlomite) reported by Koritnig et al. 

(1978) from the Harz Mountains, Germany, could be a natural 

$O�GRPLQDQW�DQDORJ�RI�VFKRUORPLWH��:H�GHVFULEH�KHUH�WKH�ILUVW�
occurrence of Ca3Ti2(SiAl2)O12 in a meteorite, as a new mineral, 

being an alteration phase in a CAI from a carbonaceous chondrite, 

and discuss its origin and significance for secondary alteration 

processes that affected CV chondrites (e.g., Brearley and Krot 

2012 and references therein).

Mineral naMe and type Material

The new mineral and its name have been approved by the 

&RPPLVVLRQ�RQ�1HZ�0LQHUDOV��1RPHQFODWXUH�DQG�&ODVVLILFDWLRQ�

of the International Mineralogical Association (IMA 2013-029) 

(Ma and Krot 2013). The mineral name is in honor of Ian D. 

Hutcheon (born in 1947), cosmochemist and physicist at Law-

UHQFH�/LYHUPRUH�1DWLRQDO�/DERUDWRU\��/LYHUPRUH��&DOLIRUQLD��
U.S.A., for his many contributions to cosmochemistry and 

meteorite research. The type specimen is in section MQM803 in 

*�-��:DVVHUEXUJ¶V�0HWHRULWH�&ROOHFWLRQ�RI�'LYLVLRQ�RI�*HRORJL-
cal and Planetary Sciences, California Institute of Technology, 

Pasadena, California 91125, U.S.A.

Figure 1. BSE image showing part of the Type B1 CAI Egg-3 in 

MQM803. The location of hutcheonite is enclosed by a rectangle box.


