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The Central Andean Orogenic Belt

75°W

Archetype of subduction-related orogenic system
= Linked processes between thrust-belt thickening, :
surface uplift, basin subsidence, and arc magmatism

» Orogenic cyclicity pecelles et al., 2009; 2015
» Evolutionary stages of wedge growth Giambiagi et al., 2022

» Paleogene orogenic history remains contentious

W (27.6°S
thernmost Puna

> Tectonic stasis/quiescence? Horton and Fuentes, 2016; Horton et al., 2018
» Recent recognition of Paleogene retroarc strata
Fosdick et al., 2017; Suriano et al., 2023; Ronemus et al., 2024

» New structural and thermochronology of hinterland deformation o pemander | Mg
Lossada et al., 2017; Rodriguez et al., 2018; and Mackaman-Lofland et al., 2024 M pidge : K " concagua

Pacific Ocean

.6°S|
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We revisit the detrital signature of Paleogene — Neogene
strata to test whether there is evidence of hinterland
exhumation and source-basin sediment routing
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Southern Central Andes 30°S Pampeanfiat-siab segment
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Bermejo — Vinchina foreland basin

Huaco Composite Section
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Bermejo — Vinchina foreland basin

Vallecito Fm. (lower Oligocene to lower Miocene) H C ite Secti
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Paired Detrital U-Pb and (U-Th)/He Thermochronology

LA-ICPMS U-Pb analysis Radiogenic He degassing and measurement
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Bermejo Basin: detrital double-dating thermochronology
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Bermejo Basin: detrital double-dating thermochronology
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Challenges with interpreting
detrital thermochronology data

1) Missing geologic context available for
in-situ samples (bedrock/outcrop/core)

2) Potential source areas have insufficient

t-T history characterization
- Precludes useful MDS or unmixing models

3) How to assess effects of post-depositional
heating and diffusive He loss

Fosdick et al. (2024)



Thermal history modeling of detrital U-Pb-DZHe Data

HeF Ty software (v 2.0 Ketcham, 2024) Detrital zircon U-Pb-ZHe modes
o Vallecito Formation (CS06)
1. Identify define distinct U-Pb-DZHe modes _ earliest Oligocene g3n3 _ﬂ/ffé
0004 B
2. Construct inverse model to test a specific T ] o
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and evaluate results Fosdick et al. (2024)



Model 1: undefined burial t-T history Choiyoi I
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Model 1: undefined basin t-T history
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Model 1: undefined basin t-T history
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Model 1: undefined basin t-T history
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Model 1: undefined basin t-T history
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Model 1: undefined basin t-T history

Model 3: constrained by basin
| subsidence record and requires
" | compatible basin t-T history that
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Model comparison and sensitivity evaluation
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All DZHe Modes
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Implications for Eocene hinterland unroofing

Two distinct t-T histories of Choiyoi-derived detritus

requires multiple sources: HeFTy CT paths
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Implications for Eocene hinterland unroofing

Rejuvenated phase of shortening, exhumation, and sediment routing to the
distal foreland at 30°S in late Eocene—early Oligocene time

Constructional Bocatoma volcanics  Early Oligocene (~32-33 Ma)
highlands (36-30 Ma)

w />/\(\ i E
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Fosdick et al. 2024



Implications for Eocene hinterland unroofing
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Concluding points and take-aw W

= Detrital U-Pb-ZHe thermochronology differentiates ambiguous
hinterland sediment sources with unique t-T histories

= Modeling approach for discrete detrital U-Pb-ZHe modes can be |
powerful tool to resolve source-to-basin t-T histories

—> opportunities for interpreting detrital datasets as double-dating
thermochronology capabilities expand (e.g., LADD)
—> test specific hypotheses for a given sediment source

- refine lag time and peak reheating estimates

* |n the southern Central Andes ~30°S, rapid latest Eocene
hinterland cooling and inferred exhumation

—> Difficult to reconcile with neutral-state stress model for the
Paleogene Andes - rejuvenated phase of shortening,
exhumation, and sediment routing to distal foreland
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