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Introduction
•

Rare-earth elements (REE) are used in

manufacturing iPhones, low-energy lighting,
rechargeable batteries, etc. They are critical to
advancement of more efficient and lower
carbon-emitting technologies.
•

REE are in limited supply and difficult to
extract which highlights the need to find
additional sources.

•

Co-produced formation waters from oil and gas
production contain high concentrations of REE in
some cases and could potentially be mined.
These often-saline fluids are already being
‘brought to the surface’ by the oil/gas industry
and have to be disposed of, primarily through
deep wastewater injection.

•

Results

Figure 6.

Rare Earth
Elements were
discovered and
investigated in
the Paradox
Basin, Utah.
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Figure 10. Salt Creek (downstream)

This project aims to characterize the
concentration, behavior, and sources of REE
in formation waters in the Paradox Basin in
southeastern Utah as a potential REE resource.

Figure 9. Salt Creek Seep1

Conclusions

Site Description – Paradox Basin

•

Cane Creek and Honaker Trail samples had the highest
concentrations of REE (Fig. 6), with highest values of La
(1.1ppb) and Eu (6.3ppb), respectively (Fig. 3a, 3b). These
lighter REE are expected to be more readily extractable
compared to heavier REE.

•

Brines derived from paleo-evaporated seawater in Cane Creek,
Honaker Trail, Leadville and McCracken formations are
enriched in most REE compared to seawater (Fig. 7)
indicating an additional source of REE, likely from diagenetic
reactions with host rocks. Honaker Trail formation water REE
patterns show mixing with fresh groundwater.

•

Brines derived from salt dissolution by topographically-driven
meteoric recharge that has interacted with shallow siliciclastic
rocks have different REE signatures compared to salt
dissolution-derived brines by only snowmelt (e.g., Salt Creek)
(Fig. 6).

•

The salt anticline brine has highest Nd and Yb concentrations.
(Fig. 4).

•

Salt Creek downstream has the lowest correlation of REE and
lowest TDS (Fig. 5), due to inputs of dilute precipitation, redox
reactions removing REEs, or precipitation/adsorption of REE
downstream (Fig. 9, 10). Salt Creek Seep had the highest
correlation.

Figure 11. Location of samples

Figure 8. Satellite Map of salt creek with Dolores River

For more information, contact: danireh3@email.arizona.edu
Danielle L. Rehwoldt

Tel: (240) 338-9921
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Figure 3a.
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Cane Creek and Honaker Trail samples had the highest concentrations of REE, with
highest values of La (1.1ppb) and Eu (6.3ppb), respectively (Fig. 3a, 3b). These lighter
REE are expected to be more readily extractable compared to heavier REE.

Figure 7.

Brines derived from paleo-evaporated seawater in Cane Creek, Honaker Trail, Leadville
and McCracken formations are enriched in most REE compared to seawater (Fig. 7)
indicating an additional source of REE, likely from diagenetic reactions with host rocks.
Honaker Trail formation water REE patterns show mixing with fresh groundwater.

Brines derived from salt dissolution by topographicallydriven meteoric recharge that has interacted with
shallow siliciclastic rocks have different REE
signatures compared to salt dissolution-derived
brines by only snowmelt (e.g., Salt Creek) (Fig. 6).

The salt anticline brine has highest Nd and Yb concentrations. (Fig. 4).

Salt Creek downstream has the lowest correlation of REE and lowest TDS
(Fig. 5), due to inputs of dilute precipitation, redox reactions removing REEs, or
precipitation/adsorption of REE downstream (Fig. 9, 10). Salt Creek Seep1 had
the highest correlation.
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