SEDIMENT RECYCLING

REVEALED BY COMMON Pb
ISOTOPES IN K-FELDSPAR

Introduction

Comparing the age and chemical or isotopic signature of minerals in sedimentary rocks to those in potential basement hinterlands is a fundamental tool used to finger-
print source to sink relationships. Detrital zircon geochronology has evolved as the choice for provenance studies because zircon grains are ubiquitous in sandstones,
highly resistant to both chemical and physical weathering, amenable to U-Pb dating and carry other isotopic and chemical signatures (e.g. Lu—Hf, REE) that may
uniquely link a zircon grain to its basement source. However, although the refractory nature of zircon provides the benefit of recording much of the high-temperature his-
tory of a geological terrane, its resistance to erosion provides a challenge to provenance reconstruction as it can be recycled a multitude of times.

In a recent review paper it was stated “that for provenance studies, the good news is once in the system, zircons stay in the system; and the bad news is once
in the system, zircons stay in the system".

One elegant approach to address the primary source to sink relationship is to compare the common Pb isotopic signature of detrital K-feldspar, a mineral unlikely to sur-
vive more than one erosion-transport-deposition cycle, with the signature of potential source basement terranes. K-feldspar is a common mineral in many clastic rocks
and is a major constituent of arkosic sandstones. Lead isotope variations (?°°Pb/<**Pb, 2°’Pb/?**Pb and “°®Pb/?**Pb) in igneous and metamorphic crustal rocks define
broad spatial patterns that make the Pb signature of detrital K-feldspar grains a useful provenance tool. Regional patterns in Pb isotopic composition can be identified
by characterizing a relatively small number of feldspar grains from potential granitic basement sources.
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