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Thermo-kinematic evolution of the Eastern Alps along TRANSALP:

Exploring the transient tectonic state towards slab reversal

Tauern Window
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Hypothesis

(a) Original Slab Geometry
Eocene / Oligocene

H] [E Othesis tested Northern Calcareous Stable Divide
—-—/

If continental subduction polarity reversal along TRANSALP took place, i
then this process must be reflected in the thermochronological record.

Particle Paths ——
Isotherms

(b) Initiation of Slab Reversal

Middle Miocene
Stable Divide

Observations if hypothesis is valid

* Rapid vs. slow growth of new pro- and retro-wedges, respectively (©) "Slow-and-ongoing" Slab Reversal
» Deep-seated exhumation in the new retro-wedge Present-day

o« o . . Tauern  <— Divide Migration?
 Divide migration towards new retro-wedge _tincey :
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Crustal and Surface Record
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Thermochronological Record

Southern Alps

« Observation I:
U-shape, reset ages above
Tauern Window

 Observation ll:
Reset AFT ages in the
Southern Alps

e Observation lll:

e (Observation IV:
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Geomorphic Record
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Observation I:
U-shape reset ages above
Tauern Window

Observation Il:
Reset AFT ages in the
Southern Alps

Observation lll:

Northward migration of
drainage divides
(Winterberg & Willett, 2019)
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Seismic Record

« Observation I:
U-shape reset ages above
Tauern Window

 Observation ll:
Reset AFT ages in the
Southern Alps

 Observation lll:
Northward migration of
drainage divides
(Winterberg & Willett, 2019)

e Observation IV:
Seismic activity in the
Venetian Basin
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Structural-kinematic Model

Eocene / Oligocene Continuation of Tauern 'Doming’

(pro-wedge)
Late Oligocene

e Tectonic Event I:

e Tectonic Event ll:

e Tectonic Event IV:

(retro-wedge) —<€&—>» (pro-wedge)
Late Miocene / Pliocene
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Structural-kinematic Model

Eocene / Oligocene Continuation of Tauern 'Doming'’

(pro-wedge)
Late Oligocene

« Tectonic Event I:
Tauern Doming

e Tectonic Event ll:

e Tectonic Event IV:
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Structural-kinematic Model

« Tectonic Event I:
Tauern Doming

e Tectonic Event ll:
Active Tauern Ramp and southwards
shift of active deformation

Late Oligocene / Early Miocene

e Tectonic Event IV:
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Structural-kinematic Model

« Tectonic Event I:
Tauern Doming

e Tectonic Event ll:
Active Tauern Ramp and southwards
shift of active deformation

 Tectonic Event IV:
Southward growth of orogenic wedge

Late Miocene / Pliocene
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Thermal Model and Cooling Age Prediction
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Thermal Model and t-T-path Prediction

'favored' thermo-kinematic model Eizenhofer et al. (2021)
—
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Forward modelled t-T-paths consistent with
t-T-paths from thermal inversion modelling
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Hypothesis

(a) Original Slab Geometry
Eocene / Oligocene

H] [E Othesis tested Northern Calcareous Stable Divide
—-—/

If continental subduction polarity reversal along TRANSALP took place, i
then this process must be reflected in the thermochronological record.

Particle Paths ——
Isotherms

(b) Initiation of Slab Reversal

Middle Miocene
Stable Divide

Observations if hypothesis is valid

* Rapid vs. slow growth of new pro- and retro-wedges, respectively v , -
. . (c) 'Slow-and-ongoing' Slab Reversal
» Deep-seated exhumation in the new retro-wedge v Present-day
o« o . . Tauern  <— Divide Migration?
 Divide migration towards new retro-wedge v _tincey :

Eizenhofer et al. (2021; GRL)

EBERHARD KARLS
DEG ME. st ESD A UNIVERSITAT

Forschungsgemeinschaft ™%& D processes n Corth System e TUBINGEN



14/ 14

Thermo-kinematic evolution of the Eastern Alps along TRANSALP:

Exploring the transient tectonic state towards slab reversal

Tauern Window

f\F NCA : VAL MTL

Thank youl!
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