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The Lac à l’Orignal and associated deposits are part of the Proterozoic Lac-Saint-Jean Anorthosite 
(LSJA) Complex in Quebec. These deposits host P2O5 in anorthosite and are representative of one 
of three main phosphate deposit types (Table 1).
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Most of the estimated world phosphate reserves are from sedimentary rocks (~95%) that 
generally contain high trace element concentrations and therefore, are less desirable for LFP 
battery production (Pufahl and Groat, 2017). China, Morocco, and the USA are the top producers 
of sedimentary hosted phosphate (USGS, 2022). Only a small portion of phosphate (~5%) is 
derived from igneous rocks (Pufahl and Groat, 2017), most of which is hosted in carbonatites 
that are mined in Russia and South Africa (El Bamiki et al., 2021).

The tables below represent the results of a comprehensive literature search that was conducted 
by members of the Pufahl Research Group at Queen’s University, Kingston, ON.  This search 
collected chemical data for phosphate-rich deposits from around the world. 73 deposits were 
identified, including deposits of sedimentary, carbonatite, and anorthosite origins. Available 
data was collated to include major oxides, minor elemental and REE analyses.

Table 1. Sedimentary and igneous phosphate deposits.  Anorthosite-hosted deposits are highlighted.
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Table 2. Concentrations of oxides in global phosphate deposits.

Table 3. Concentrations of minor elements in global phosphate deposits.
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Table 4. Concentrations of rare earth elements (REEs) in global phosphate deposits.

Notes for Tables 3 and 4

‘ – ‘ no data was found

Values displayed as red.  All values displayed in red text have been altered. The original 	
values were recorded as below detection limit, or as greater than (>) or less than (<) a value. In 
order to include these values in average calculations, values displayed as <5 or smaller were 
re-recorded as “0”. Values displayed as < a larger number were recorded as ½ the number (ex: 
<20 = 10). Values recorded as > a number were recorded as the value (ex: >1000 = 1000). Due 
to the bias added to the data, all altered values are written in orange. The resultant values and 
averages are therefore conservative.
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