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Staircase topologies in 40Ar/39Ar degassing spectra of white
mica are frequently considered to be controlled by thermally
driven volume diffusion in both nature and the laboratory [1].
Other studies, however, have shown that they can also be derived
from fluid interaction and chemical breakdown [2]. This study
aims to determine the cause of staircase topologies obtained from
40Ar/39Ar degassing of muscovite from Triassic rocks in the
Northern Andes of Ecuador and Colombia [3]. 235U-208Pb
(apatite) and 40Ar/39Ar (muscovite) dates of Triassic leucosomes
gradually decrease from north to south along the northern Andes,
while the 40Ar/39Ar (muscovite) yield plateaus in Colombia
(~215 Ma; Triassic rifting) and southern Ecuador (~75 Ma;
terrane collision) and a staircase topology in northern Ecuador
that straddles these end-member events. These trends in
muscovite Ar isotopic data are consistent with a
thermochronological response to Early Cretaceous extension
culminating in terrane collision at 75 Ma (e.g. [3]). However, the
previous thermochronological interpretation did not apply
petrological tools to seek an alternative explanation for the
40Ar/39Ar data. We will seek evidence for fluid flow and
retrogression reactions via the acquisition of element maps
(EPMA) and in-situ SIMS oxygen isotopic compositions of
single muscovite crystals, which will be compared with in-situ
40Ar/39Ar measurements (using both traverses and depth
profiling).
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