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Diatreme-hosted eclogite xenoliths from the Navajo Volcanic
Field (NVF), Colorado Plateau, USA, are disputed to be
fragments of subducted oceanic crust[1-3] or eclogite-facies
mantle melts[3]. Previous work has shown that δ18O, δ44/40Ca and
δ66Zn values can be tracers of recycled crustal material because
sediment and altered oceanic crust (AOC) have isotope ranges
distinct from mantle values (Figure 1, δ18O ≈ 5.5±0.2‰, [4];
δ44/40Ca ≈ 0.95±0.05‰, [5]; δ66Zn ≈ 0.28±0.05‰, [6]).
Additionally, eclogite xenoliths can be identified as basaltic or
gabbroic eclogites based on Eu anomalies and δ18O values[7], and
δ44/40Ca and δ66Zn values can trace contributions from carbonate-
and organic-derived fluids[5-7].

The δ18O, δ44/40Ca and δ66Zn composition of sixteen eclogites
from Garnet Ridge diatreme, NVF, were measured. δ18O values
of garnet (6.6 to 9.8‰), clinopyroxene (6.6 to 9.7‰), and
reconstructed whole-rock (6.4 to 9.6‰) are higher than average
peridotite mantle. δ44/40Ca values vary from 1.68 to 1.98‰ for
garnet and 0.76 to 1.06‰ for clinopyroxene. Calculated whole-
rock δ44/40Ca values range from 0.87 to 1.38‰, extending to
higher values than in fresh MORB (Figure 1). Whole-rock δ66Zn
compositions range from 0.13 to 0.62‰, both higher and lower
than MORB.

Whole-rock NVF eclogites δ18O-δ44/40Ca-δ66Zn values overlap
with the AOC field (Figure 1). The eclogites have higher than
mantle δ18O values and small negative Eu anomalies, suggesting
they derive from subducted upper oceanic crust basalts.
Positively-correlated δ18O-δ44/40Ca values suggest low-
temperature seafloor alteration of oceanic crust. δ44/40Ca-δ66Zn
arrays may also indicate variable incorporation of organic
material (low-δ66Zn) and marine carbonate (high-δ66Zn). Based
on the O-Ca-Zn stable isotope compositions of the NVF
eclogites, they are most likely derived from fragments of the
Farallon Slab, although the role of older Proterozoic crust cannot
be discounted. Future radiogenic isotopes will resolve this
debate.
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