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INTRODUCTION

�Arrojadites are the most chemically complex of primary 
pegmatite phosphates, and no less than sixteen elements may 
play a signiÞ cant role.� This sentence introduces the discussion 
given by Moore and Ito (1979) of a chemical survey of available 
analyses, i.e., those restricted to pegmatitic material. Indeed, 
arrojadite-group minerals have been considered as conÞ ned to 
granitic pegmatites for a century, until the discoveries of the 
1970s in northwestern Yukon Territory, Canada. In these now 
classic occurrences, crystals of exceptional quality occur in 
hydrothermal veins cross cutting shale and ironstone of very 
low metamorphic grade (Robinson et al. 1992). This Þ nding 
and more recent ones in greenschist- to amphibolite-facies 
metamorphic quartzites [by Demartin et al. (1996) in the Central 
Alps and by one of us in south-central Sweden] indicate that 
the formation conditions of arrojadite-group minerals may be 
much more diverse than anticipated, as also suggested by the 

low-temperature (450 °C) synthesis of a ferrian arrojadite phase 
(Yakubovich et al. 1986). As a matter of fact, these new Þ ndings 
also reveal large compositional variations, which may, or may 
not, be related to the broad range of pressures and temperatures 
of formation now recognized for this mineral. Our analytical and 
structural study of the Swedish and Canadian samples prompted a 
re-investigation of classic material. Together with new structural 
data presented in Part I (Cámara et al. 2006), the results imply 
complete reconsideration of the crystal chemistry of the arrojadite 
group; on this basis, we propose in the following a consistent 
nomenclature scheme, the application of which led to the deÞ ni-
tion or re-deÞ nition of several new members.

HISTORICAL: ARROJADITE, DICKINSONITE, AND         
SIGISMUNDITE

The name dickinsonite had been proposed initially to deÞ ne a 
phosphate mineral containing Mn, Fe, and Na in the Branchville 
pegmatite, FairÞ eld Co., Connecticut (Brush and Dana 1878), 
and the name arrojadite was proposed by Guimarães (1924, 
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ABSTRACT

A systematic chemical and structural investigation of arrojadite-group minerals has provided new 
data allowing us to design a consistent nomenclature scheme, approved by the IMA CNMMN (vote 
05-D). The cornerstones of this scheme are: (1) the fundamental structural formula for the arrojadite 
group is A2 B2 Ca Na2+x M13 Al (PO4)11 (PO3OH1�x) W2, where A are either large divalent cations (Ba, 
Sr, Pb) plus vacancy, or monovalent (K, Na) cations, B are either small divalent cations (Fe, Mn, Mg) 
plus vacancy, or monovalent (Na) cations. (2) The dominant cation at the M sites deÞ nes the root-
name: Fe2+, arrojadite; Mn2+, dickinsonite; Mg (if any), name to be proposed. (3) Two sufÞ xes are 
added to the root-name according to the dominant cation of the dominant valence state at the A1 and 
B1 sites (the mono- or divalent nature of the cation used implicitly speciÞ es the dominant occupancy 
by Na or the dominant vacancy, respectively, at the A2 and B2 sites, according to two heterovalent 
substitutions). (4) A third sufÞ x is added in case the sum of non-(P,Al) cations exceeds 20.5 apfu 
[which implies that the Na3 site is more than half occupied and the total (OH,F) content is less than 
2.5 apfu]. (5) PreÞ xes may be added to the root-name in the case of dominance of F over OH at the 
W site or of Fe3+ over Al at the Al site.

The compositional range explored is quite large, with either K, Sr, Ba, or Pb as the dominant cation 
at A1; Na, Fe, or Mn dominant at B1; Na or vacancies dominant at A2 and B2; Na or vacancy at the 
Na3 site; and F or OH at the W site. Lithium can amount up to 1 Li pfu and is partitioned into the 
M sites, preferentially M1. As a consequence of this new nomenclature scheme, the mineral name 
�sigismundite� is abolished and the corresponding composition must be referred to as arrojadite-
(BaFe). In addition, arrojadites�dickinsonites from classic localities are identiÞ ed as arrojadite-(KFe) 
(Nickel Plate Mine), dickinsonite-(KMnNa) (Branchville), ß uorarrojadite-(BaFe) (Sidi-bou-Kricha), 
and we deÞ ne the new members arrojadite-(KNa) (Rapid Creek), arrojadite-(PbFe) (Sapucaia), and 
arrojadite-(SrFe) (Horrsjöberg).
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