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Discussion

Monazite-(Ce) was the earliest mineral to form, followed by xenotime-(Y) and bastnasite-(Ce). Where
in contact, bastnasite-(Ce) invariably mantles monazite-(Ce) (Fig. 9). These textural observations,
combined with the mineral chemistry (the similar Nd and Th contents of monazite-(Ce) and
bastnasite-(Ce)), indicate that bastnasite-(Ce) developed as a replacement of monazite-(Ce) through
ligand exchange (F-, COs? for PO43), while preserving the original REE chemistry. Monazite-(Ce)

® VIHREO compositions suggest that there were two mineralizing events (distinguished by Nd

content). Bastnasite-(Ce) from the B, A and MHREO zones partially replaced low-Nd monazite-(Ce),

whereas the BD zone represents total replacement of high-Nd monazite-(Ce) by bastnasite-(Ce).

Similarly, where apatite and monazite-(Ce) are in contact, monazite-(Ce) occurs adjacent to or within

®BD m apatite (Fig. 9), suggesting that it replaced apatite by substituting REE3* for Ca2*. Their very similar
chondrite-normalized distributions indicate that monazite-(Ce) inherited its REE from the LREE-enriched
apatite.
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The proposed depositional mechanisms for monazite-(Ce) and bastnasite-(Ce) are as follows:

EA
. apatite + REE-bearing fluid = monazite-(Ce)
Cas(POa4)3sOH + 3REECI?* + H* = 3REEPO4 + 5Ca2* + 3CI
monazite-(Ce) + fluoride-bearing fluid = bastnasite-(Ce)
REEPOs4 + H2COs + F = REECOsF + PO43 + 2H*

Changes in system pH were important depositional controls for the Ashram REE deposit. These
observations suggest that Ashram had a long-lived history in which the combination of magmatic
8 mnz zone-refinement and hydrothermal mobilization contributed to the formation of a carbonatite-hosted
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0114 ap (mineralived) deposit with considerable potential for the exploitation of highly sought-after REE such as neodymium
BD ap (barren) and dysprosium.

---53
- = =S2

Mineral / Chondrite

Figure 9: BSE images showing the relationship between apatite (ap), monazite-(Ce) (mnz) and the rare earth
fluorocarbonates (REEflc). Apatite is mantled by monazite, which is in turn mantled by the REEflc.




