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INTRODUCTION

 �Clinoholmquistite� was Þ rst found by Ginzburg (1965) in 
the Tastyg spodumene deposit, Tuva, Siberia, Russia, where it 
occurs at the inner contact with lithium pegmatite around oli-
goclase andesite. It was described as the monoclinic variety of 
holmquistite.

The crystal-chemical formula reported by Ginzburg (1965) 
is A(Na0.45Ca0.05K0.04) B(Li1.79Ca0.21) C(Al2.21Mg1.93Fe2+

0.68Li0.08Mn0.05

Fe3+
0.05) Si8 O22 (O0.98F0.74OH0.18), and was obtained by wet-chemi-

cal analysis and normalization to 8 Si atoms per formula unit 
(apfu). Notably, this formula does not properly correspond to 
�clinoholmquistite�, because the A-site occupancy is >0.5 apfu. 
This feature can be ascribed to the extensive calcite contami-
nation, which had been corrected based on CO2 quantiÞ cation 
(Ginzburg 1965), but might have been slightly underestimated. 
Also, the content of trivalent octahedral cations exceeds the 
crystal-chemical limit of 2.0 (at the M2 site) so that signiÞ cant 
dehydrogenation is necessary for electroneutrality, despite a 
measured H2O concentration of 1.67 wt%. Optical and physical 
properties were measured; an X-ray study (based on rotation and 
Laue methods) showed the following unit-cell parameters: a = 
9.80(2), b = 17.83 (3), and c = 5.30(1) Å, and β = 105.1°, with 
probable space group P2/m (Ginzburg 1965). 

Litvin et al. (1975) re-examined the holotype material of 
�clinoholmquistite�, corrected the space group to C2/m [a = 
9.334 (7), b = 17.596 (10), and c = 5.267(3) Å, β = 102.67°, V 
= 846.0 Å3], and provided a structure reÞ nement yielding an R-
factor of 13%. Notably, these authors used the chemical formula 
provided by Ginzburg (1965).

While revising the crystal-chemical data available at that time, 
Hawthorne (1983) commented on the poor quality of the analysis 
and of the reÞ nement of �clinoholmquistite� from Tastyg. In par-

ticular, he noted that some of the isotropic atomic-displacement 
parameters were unfeasible (especially that reported for the M4 
site: 14.74 Å2). Based on the present knowledge of amphibole 
crystal-chemistry, we also realized that some additional features 
such as the T2-O distances and the M4 coordinates are unlikely 
to be true.

Recent investigation of Li-bearing monoclinic amphibole 
samples from the Pedriza massif (Spain) revealed extensive 
solid-solution between ferri-ottoliniite, ideally A■■B(Na1 Li1) 
C(Mg3Fe2

3+) Si8 O22 (OH)2, ferriwhittakerite, ideally ANa B(Na1 
Li1) C(Mg2Fe2

3+Li1) Si8 O22 (OH)2, ferri-clinoholmquistite, ideally 
A■■BLi2 C(Mg3Fe2

3+) Si8 O22 (OH)2, sodic-ferripedrizite, ideally ANa 
BLi2 C(Mg2Fe2

3+Li1) Si8 O22 (OH)2, and the ferro counterparts of 
the two latter end-members (Oberti et al. 2003a,b, 2004). The 
absence of compositions with Fe3+ < Al in these minerals and 
in leakeites [ideally ANa BNa2 C(Mg2Fe2

3+Li1) Si8 O22 (OH)2] and 
Li-bearing arfvedsonites published so far (Hawthorne et al. 1992, 
1993, 1996a, 1996b, 2001) prompted us to investigate whether 
or not the presence of a larger M2 cation is required for the 
incorporation of octahedrally coordinated Li in the amphibole 
structure. 

The only �clinoholmquistite� analysis reported is that of 
Ginzburg (1965). Because both the Fe2+/Fe3+ ratio and the H2O 
content were measured, normalization on 24 (O, F,OH) pfu and 
2 (OH,F) is possible, and gives A(Na0.19K0.05) B(Li1.47Ca0.26Na0.27) 
C(Al1.98Mg1.89Fe2+

0.67Li0.37Mn0.05Fe3+
0.04)T(Si7.82Al0.18)O22

X(OH1.27F0.73) 
when the H2O content reported by Ginzburg (1965) is slightly 
reduced (from 1.67 to 1.40 wt%). This formula, according to 
Leake et al. (2004), corresponds to the new end-member �ot-
toliniite�. The holotype specimen for �clinoholmquistite� (no. 
67493) was thus requested from the A. E. Fersman Mineralogical 
Museum (Academy of Sciences, Moscow, Russia), and a few 
milligrams of loose crystals were obtained. Re-examination was 
done using modern in situ microanalytical techniques, namely 
electron microprobe (EMP) and ion-probe (SIMS) analysis, and * E-mail: oberti@crystal.unipv.it
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ABSTRACT

Re-examination of holotype �clinoholmquistite�, ideally A■■ BLi2 C(Mg3Al2) TSi8 O22 
X(OH)2 (Ginz-

burg 1965) from the Tastyg spodumene deposit, Tuva, Siberia, Russia by EMP and SIMS analysis and 
structure reÞ nement shows that the sample consists of a mixture of two distinct amphibole compositions, 
tremolite and a new amphibole end-member, ß uoro-sodic-pedrizite, ideally ANa BLi2 C(Mg2Al2Li) TSi8 
O22 XF2 (IMA-CNMMN 2004-002). Fluoro-sodic-pedrizite from Tastyg has the following crystal-chemi-
cal formula and unit-cell parameters: A(Na0.64K0.01) B(Li1.93Ca0.04Na0.03) M1(Mg1.69Fe2+

0.31) M2(Al1.98Cr0.01Zn0.01) 
M3(Li0.64Fe2+

0.21Mg0.13Mn0.02) T1(Si3.96Al0.04) T2Si4 O22 X(F1.10OH0.90), a = 9.368(8), b = 17.616(10), and c = 
5.271(4) Å, β = 102.38(4)°, V = 849.6 Å3, Z = 2. The structure has been reÞ ned to Robs = 2.3% (I > 
3σI) and Rall = 3.8%. ReÞ ned site-scattering values and site-geometries were used, together with EMP 
and SIMS results, to obtain site populations. Fluoro-sodic-pedrizite is the Þ rst amphibole end-member 
with dominant CLi found in Fe-poor geologic environments. The coexisting tremolite contains only 
0.002 wt% Li2O and 0.06 wt% B2O3, probably ordered at the T1 site. Crystal-chemical arguments, as 
well as preliminary experimental work, suggest clinoholmquistite is unstable. 


