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the reported churchite preclude a residual origin and so 
far no primary igneous xenotime has been observed. 
Furthermore, the associated monazite occurs as friable, 
earthy material and commonly replaces secondary hex- 
agonal apatite. Such earthy monazite has been reported 
from deeply-weathered carbonatites and granite peg- 
matites and was interpreted as a mineral of secondary, 
supergene origin (Rose et al., 1958; Deans, 1966; Mitchell 
et al., 1976). 
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Churchite from the Mt Weld 
carbonatite laterite, 
Western Australia 

CHURCHITE, the hydrous yttrium phosphate, has been 
reported from weathered chert, shale and limestone 
sequences and weathered granite pegmatite and vein 
deposits (e.g. Claringbull and Hey, 1953; Barstow and 
Cooper, 1982). This note documents the occurrence of 
secondary, supergene churchite formed during lateriza- 
tion of the Proterozoic Mt Weld carbonatite, Western 
Australia (Willett et al., 1986). Long-term, deep weather- 
ing processes during the Mesozoic-Cainozoic caused 
pseudomorphic replacement and decomposition of 
primary igneous carbonatite minerals and subsequent 
recrystallisation of secondary, supergene minerals. The 
leaching and reprecipitation processes created a thick 
overburden overlying unweathered carbonatite rocks. 
Churchite occurs within the laterite in association 
with other REE- and P-bearing, secondary, supergene 
minerals including goyazite, gorceixite, florencite, 
crandallite, monazite, apatite and cerianite. Similar 
parageneses have been reported from numerous 
weathered carbonatite products (e.g. Rose et al, 1958; 
Coetzee and Edwards, 1959; Frondel and Marwin, 1959; 
Deans, 1966; Bloomfield, 1973; Sandvik and Erdosh, 
1977; McNeil, 1979). 

Churchite is a minor secondary mineral in the 
weathered carbonatite residuum. The mineral occurs 
mainly as acicular radiating crystals in a microcrystalline 
form (Fig. 1) which readily breaks up into slime-sized 
particles. It is present as void fillings in crandallite-group 
minerals and as crustificatious on "limonite' aggregates, 
weathered magnetite and crandallite-group mineral 
grains. Fine-grained intergrowth with ~ has been 
observed in places. 

X-ray identification of the churchite was undertaken 
with a Gandolfi camera. Electron microprobe analyses of 
churchite revealed major amounts of Y and P and minor 
levels of HREE, LREE and Ca. 

The observed textures, the present paragenesis of other 
secondary, supergene minerals and the friable nature of 

Fla. 1. SEM picture showing microcrystalline supergene 
churchite crystals. 

The genesis of supergene churchite at Mt Weld is 
related to the extensive laterization, whereby numerous 
elements including Y and REE experienced extreme 
mobility and subsequently formed a variety of secondary, 
supergene minerals including churchite. 

Acknowledgements. Assistance by Professor I. R. Plimer is 
gratefully acknowledged. This research is funded by a 
studentship of the Australian Institute of Nuclear Science 
and Engineering. Broken Hill Proprietary Co. Ltd and 
CSBP and Farmers Ltd are thanked for permission to 
publish these data. 

R E F E R E N C E S  

Barstow, R. W., and Cooper, M. (1982) Mineral. Mag. 46, 
402 3. 

Bloomfield, K. (1973) Overseas Geol. Mineral. Res. 41, 
139-67. 

Claringbull, G. F., and Hey, M. H. (1953) Mineral. Mag. 
30, 211-17. 

Coetzee, G. L., and Edwards, C. B. (1959) Trans. Geol. Soc. 
S. Africa, 62, 373-97. 

Deans, T. (1966) In Carbonatites (Turtle, O. F. and Gittins, 
J., eds.) John Wiley & Sons, 385 413. 

Frondel, C., and Marwin, U. B. (1959) Am. Mineral. 44, 
882 4. 

McNeil, M. (1979) Brazil's uranium/thorium deposits: 
geology, reserves, potential. Miller Freeman, 126 pp. 

Mitchell, R. S., Swanson, S. M., and Crowley, J. K. (1976) 
Southeast. Geol. 18, 37 47. 

Rose, H. J., Blade, L. V., and Ross, M. (1958) Am. Mineral. 
43, 995-7. 



M I N E R A L O G I C A L  N O T E S  469 

Sandvik, P. O., and Erdosh, G. (1977) Can. Inst. Mining 
MetaIl., Bull. 69, 90 6. 

Willett, G. C., Duncan, R. K., and Rankin, R. A. (1986) 4th 
Int. Kimb. Conf. Perth, Ext. Abstracts, No. 16, Geol. 
Soc. Austral., 97-9. 

KEYWORDS: churchite, laterite, carbonatite, Mt Weld, 
Western Australia. 

BERND G. LOTTERMOSER 

Department of Geology, University of Newcastle, New 
South Wales 2308, Australia 

[Manuscript received 13 October 1986] 

~) Copyright the Mineralogical Society 


