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INTRODUCTION

Dissakisite-(La) was described by Tumiati et al. (2005) as a 
new member of the REE-rich epidote minerals, the most common 
of which is allanite (Gieré and Sorensen 2004). Its structure is 
almost identical to the structure of other (monoclinic) epidote 
minerals (see Franz and Liebscher 2004 for an overall review of 
crystal structure and chemistry). The M1 octahedra form endless, 
edge sharing single chains with single M3 octahedra attached 
on alternate sides; edge-sharing M2 octahedra form the other 
octahedral chain. Isolated silicon tetrahedra and corner-sharing 
groups of two tetrahedra cross-link the two types of octahedral 
chains that run parallel to [010] (Fig. 1). In allanite the A1 site 
is occupied by Ca and the A2 site is occupied by REE. The three 
octahedral M sites differ in volume and distortion. The small-
est octahedral site, M2, is usually Þ lled by Al; M1 is typically 
occupied by Al, Fe3+, Cr3+, Mn3+, and Ti; the largest octahedral 
site, M3, is the most distorted and can accommodate trivalent and 
divalent cations: Fe2+, Fe3+, Mg, and Al. Within the structure three 
distinct tetrahedral sites can be identiÞ ed: the isolated Si3 site and 
the connected Si1 and Si2 sites. Despite their different sizes the 

tetrahedral sites generally host only Si4+. Lastly, F can substitute 
for O4 as in dollaseite-(Ce) (Peacor and Dunn 1988). 

Dissakisite-(La) is a new member of the epidote group and has 
the ideal formula CaLaAl2 Mg Si3O12 (OH). Its composition, de-
termined by Tumiati et al. (2005) by EMP and SIMS analyses, is 
very complex (Ca1.195Mn0.009Sr0.010Na0.002Th0.090U0.003La0.315 Ce0.262 

Pr0.019Nd0.038Sm0.002Gd0.001Er0.001)(Al1.816Mg0.622Fe2+
0.244Fe3+

0.159Cr0.148 

Ti0.030 Sc0.002V0.008Ga0.001Ni0.010Zn0.015)(Si2.970Al0.022P0.008)O11.991F0.009 

(OH) with La > Ce and relevant quantities of Th and Cr. Thus, this 
mineral may be deÞ ned as chromian, thorian, cerian dissakisite-
(La). Dissakisite is a rare mineral. Rouse and Peacor (1993) 
reÞ ned dissakisite-(Ce) with composition Ca1.05(Ce0.57La0.33Nd0.07

Pr0.03)Σ1.00Mg0.93Fe0.14Ti0.06Al1.91Si2.94O12[(OH)0.94F0.06], while Yang 
and Enami (2003) described a dissakisite close to our sample in 
Cr and Th contents and affected by radiation damage. 

Radiation damage caused by α-decay of Th and U occurs in 
metamict allanite. Long-term effects of this structural transforma-
tion are an increase in volume and a decrease in density. Thermal 
annealing of metamict minerals leads to restoration of the original 
crystal structure with unit-cell contraction and sharper and more 
intense diffraction peaks (Lima De Faria 1958; Hawthorne et al. 
1991; Janeczek and Eby 1993; Paulmann et al. 2000; Paulmann 
and Bismayer 2001; Sokolova et al. 2004; see Gieré and Sorensen * E-mail: barbara.lavina@unipd.it
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ABSTRACT

The crystal chemistry of the new mineral dissakisite-(La), the Mg-analogue of allanite-(La) with 
ideal formula CaLaAl2MgSi3O12(OH), was studied by single-crystal X-ray diffraction and Mössbauer 
spectroscopy. Diffraction data indicated that it has a partially metamict state with expanded cell pa-
rameters a = 8.959, b = 5.7226, and c = 10.232 Å, β = 115.19°, and V = 474.7 Å3. The crystal structure 
was reÞ ned to R(I/σ(I) > 4) of 3.45% and wR2 of 8.52% (S.G. P21/m). The displacement parameters 
are unusually large as consistent with positional disorder. Ca and REE are partitioned between the A1 
and the A2 sites, Fe2+ between the M3 and the A1 sites, and Fe3+ between the M3 and the M2 sites. 
Th is conÞ ned to A1. The Mössbauer spectrum implies the presence of Þ ve different iron sites, three 
of which are attributed to Fe2+ at the M3 site, one to Fe2+ at the A1 site, and one to Fe3+ at a rather 
distorted octahedral site.

Annealing at 700 °C caused contraction of cell edges (b and c shrank by 0.5%, a by 0.3%, β only 
slightly decreased; ∼1% in V) and of bond distances, with a consequent overall increase in bond 
valences. Displacement parameters decreased by about 30%, leading to a signiÞ cant increase from 
1495 to 1627 in the number of reß ections with I/σ(I) > 4. Structure rearrangement was achieved by 
means of ß exible points such as the two-coordinated oxygen atoms O8 and O9, and by greater volume 
decreases in M3, A1, A2, and Si3 polyhedra. Si tetrahedra behaved non-rigidly, at variance with what 
was observed for isomorphous substitution and thermal expansion. 

Despite the high Th content and the age of the mineral, the crystal structure is well preserved. The 
above paradox could be explained by a thermal event after formation of the mineral that reversed 
previous damage, or by a prolonged period under relatively high-temperature conditions.
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