Geology of the Cambrian-Ordovician Lemitar Carbonatites, Socorro County, New Mexico: Revisited
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DISCUSSION

Paragenetically, primary carbonatites were the first to be emplaced, followed
by secondary/replacement carbonatites (both magnesiocarbonatite) and then by
ankerite-dolomite carbonatites (ferrocarbonatite) and sovites (calciocarbonatite).
Perry (2019) indicated that at least four generations of calcite occurred, therefore
more study on the paragenesis 1s needed. Potassic fenitization follows magnesio-
and ferrocarbonatite intrusions.

The presence of trace amounts of actinolite, sillimanite, and titanite in Lemaitar
primary carbonatite indicate a magmatic crystallization temperature at or above
700°C. Fenitization 1n country rock, arfvedsonite/aegirine mineralization, and
successive generations of calcite and dolomite in Lemitar carbonatites show a
hydrothermal environment persisted after initial carbonatite emplacement.
Alteration of biotite to hematite and chlorite likely occurred as hydrothermal
conditions cooled off (~500-300°C). Replacement carbonatites and rauhaugites
(ankerite-dolomite carbonatite) represent the most oxidized portions of the
Lemitar carbonatite system because of the predominance of hematite over
magnetite.

A model proposed by Ackerman and others (2021) involves the fractionation
ot a mantle-derived CO,-H,O-F silicate melt that fractionates to “wet”
phlogopite-bearing carbonatites, “dry” aegirine carbonatites, and
nephelinite/1jolite (1.e. syenites) alkaline rocks. “Wet” carbonatites are found 1n
the Lemitar and Chupadera Mountains, Monte Largo Hills, Caballo Mountains,
Lobo Hills and Wet Mountains. “Dry” carbonatites are found 1n at Iron Hill and
Wet Mountains, Colorado. Syenites, 1jolites and other alkaline rocks are found at
Iron Hill and in the Wet Mountains and Florida Mountains. The different magma
compositions depend upon Si-Na-K-Mg contents, water activity, and melt ascent
rate. More work 1s required to test this model.

CONCLUSIONS

« The Lemitar carbonatites are magmatic, mantle-derived rocks that are
enriched 1n light REE and Nb (as shown by mineralogy, whole-rock
chemuistry, 1sotopic geochemistry).

* The age 1s about 515 Ma and indicates that the Lemitar carbonatite belongs to
the Cambrian-Ordovician magmatic event in New Mexico and Colorado
(**Ar/*’Ar, U/Pb).

* The model presented by Ackerman and others (2021) provides a testable
hypothesis for the origin of the Lemitar carbonatites and other magmatic and
metasomatic rocks emplaced during the Cambrian-Ordovician magmatic
event. Available Nd 1sotope data points to a relatively radiogenic primary
source 1n the mantle beneath Mazatzal crust.

« The Lemitar carbonatites are not economic at the present time because of
small tonnage and low grades. But drilling 1s required to determine 1f they
increase 1n REE and Nb concentrations at depth (1.1% total REE 1n one
sample 1s significant). Detailed geophysics 1s required to determine 1f the
Lemitar Mountains could have a larger carbonatite intrusive in the subsurface.
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