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Introduction
Rare earth elements (REE) plus yttrium (REY) are known to

concentrate in marine phosphorite deposits during their
formation, primarily through early diagenetic processes where
carbonates are replaced by carbonate fluorapatite [1].
Consequently, this study was initiated to determine the range of
REY concentrations hosted by marine black limestones and
calcareous black shales of Puyango deposit (V, U, Zn), Ecuador.

Methods, Discussion of Results
Through the bulk geochemical analysis determined by

Industively Coupled Plasma Mass Spectrometry (ActLabs,
Ontario, Canada) and mineralogical analysis by X-ray difracction
(UTPL, Ecuador), a chemostratigraphic study of the distribution
of REY (rare earth elements + Y) in sedimentary layers of the
Puyango deposit was made. The concentration range of REY in
the first stratigraphic series is from 54.8 ppm to 229.9 ppm,
while in the second stratigraphic series the range is from 23.05
ppm to 434.5 ppm. The REY distribution curve in the
chemostratigraphic profiles correlate with P and U.

Mineralogical analysis detected phosphatic minerals
fluorapatite and uranosphatite in the samples with the highest
content of REY and U, corresponding to black calcareous shales
and black limestones, probably formed during sedimentation in
an anoxic environment, directly from P-rich aqueous solutions
via diagenetic and biochemical processes in the sediments [2, 3].
Finally, REY and U are associated with P in the analyzed
samples, according to multivariate geostatistical analysis, which
indicates that uraniferous phosphates are the REY host must have
formed during sedimentation and diagenesis.
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