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The Mesozoic evolution of accreted island arcs and
subduction complexes in the Blue Mountain Province (BMP)
of eastern Oregon and western Idaho has been explained with
a wide variety of tectonic models. Common elements include
the intra-oceanic origin for both the Wallowa and Olds Ferry
arcs and accretion of the BMP to western Laurentia during
Late Jurassic or Middle Cretaceous time.

In this study, we use geochemical, isotopic and detrital-
zircon provenance of mudstone-sandstone turbidite couplets
from the Blue Mountains to characterize the tectonic settings
of sediment source areas and to constrain the timing of
terrane accretion. Flat REE patterns, low incompatible
element concentrations, positive €yg values and a lack of
Precambrian detrital-zircon grains indicates that during
Middle to Late Triassic time, the Wallowa terrane was an
intra-oceanic arc system. Conversely, steeper REE patterns,
higher incompatible element concentrations, more negative
€ng values and ubiquitous Precambrian detrital-zircon grains
indicate a continent-fringing setting for the Triassic Olds
Ferry arc. Middle to Late Jurassic deep-marine shales
overlying both the Wallowa and Olds Ferry arcs have
steepened REE patterns, higher incompatible element
concentrations, more negative €yq values and Precambrian
detrital-zircon grains, indicating that following Triassic
amalgmation, the entire BMP region received sediment input
from continental sources. These results suggest that BMP
accretion likely initiated in the Middle Jurassic, earlier than is
generally agreed upon.

Our results highlight the need for evaluation of both
igneous and coeval sedimentary rocks to adequately
characterize ancient tectonic settings. Previous trace-element
and isotopic investigations of igneous rocks in the Blue
Mountains have suggested an intra-oceanic setting for both
the Wallowa and Olds Ferry arcs. Evaluation of
contemporaneous  sedimentary rocks enhances our
understanding of the region and has important implications
for Mesozoic tectonic models of western North America.



