an Low-Temperature Thermochronology Constrain Quaternary Glacial Erosion?
A Case Study from the Tauern Window, Eastern EuropeanAlps

Isabel Wapenhans', Peter van der Beek', Cody Colleps’, Maxime Bernard'#, Lingxiao Gong', Apolline Mariotti®, Julien Amalberti’ 3 GFZ German Research Centre for Geosciences, Potsdam, Germany y

Motivation Thermochronology 3D Thermal-kinematic Modelling Improvements with “He/°He
¢? Quantify Pliocene-Quaternary glacial erosion Method w Tectonic history in PecubeGUI Method

End-member Thermal Histories *He/’He Profiles
_ IN a study area that records recent exhumation g ) Older tectonic history inversions (AFT, ZHe, 2 ) g D) Younger tectonic history inversions (AHe, AFT) Rapid’ cooling T adepted from Schuster etal. (2005)
o - — 1 Stage: BIC: 857: reduced y2: 2.19 | /// | — 2 Stages; BIC: 2654: reduced y2: 4.47 7 o - L>
with low-temperature thermochronology e s St 18 S 1 2580 et 419 ] _ ,
&3 250 - 3 Stages; BIC: 609; reduced x?: 1.59 250 A v 2 81 i
sl o . S o e " ‘% 4 Stages; BIC: 737; reduced x: 1.88 g ‘Moderate’ cooling %
. ' i LY TR O\ S O 200 - O 200 - = 3
o : <=\ ) o °_ - - ©
A Q o 900 o 3000 L @ @ O
& = = Q &
o = | 850 - = | E n_ e .
A ' m s Ii) g;_ > 800 - g;_ e 28007 q:_cll:, 'Slow’ Cooling |9 >0 B compﬁ%gs’cgr\;g?%qcilcfgg Igpoﬁlr_eo;lli%?
: 10 . o - @ @ All thermal histories resul 0.2~ e 2gb of ~1.7 M
s _ = % 700 = in a bulk apatite (U-Th)/He RIM CORE
In the recently exhumed Tauern Window we: 0 oo 17 i 1% 5
hustcr, 2000 50 - 600 50 - 2200 0 1 2 3 4 5 0 0.1 g!z 0.3 0.4
-8 I o 0 _ ; ; 550 Time (Ma) > °He
# Improve constraints on tectonic exhumation _ DS C s : 0 ! 200 Predicted and Observed Incision in the Ahrntal
ing | blished dataset ' — -
3 _ ] O — i oy
using farge publishe alase | B o o . p%,;m “lh_lll' " . €01 4 e . :{‘:“A“A. s an, PecubeGUI EdgeAge Prediction 2 - i
c W ZFT c ZFT @ ©_O o) — ; —— D
R : : - g S 000 - A < 2 2000 - R o “ WENNINHAS 3 s
# Investigate the data's ability to resolve glacial Aol o b " e T Wi 58 .. | L g
[ == : @ '\ B = @ , =
|al‘ldscape INCISION at various ScaleS " 1000 - LD A<AX> g '&? x o0 °0® ':“A LI :‘.‘ . _ %IE L
LL |
ample belo\ - ' ' ' ' ' ' ' ' ' ' ' ' ' ' = D O
- . TR 0.0 2.5 5.0 7.5 100 125 150 175 0.0 2.5 5.0 7.5 100 125 150 175 = = I
# Compare “HelPHe results to (U-Th)/He results S8 * "% b\ Time (Ma) 3| BT 59 S O |
1y ¥ -
. : Landscape Incision > =8 Ot -
~ \ ; - . e 08 ' A RYUYF e 1 o - O P — (U-Th)/He s 3
SN e WD s “ &= In the Western Tauern Window P i 2 !
| > .- - , - ¢ W'z I &
e ., S = Dt 5t Seile - _ - O CORE
. | example tectonic parameters b ; . —~ 1 AR e )
Profiles below b ple fect . pin_put gaiame%er § zzzz Wes tern § ’ .ﬁ.:“. -." '.'Zr X 3000 A hrn tal 0I3 Ay
- . i i e B , = > . i & INVErSIon parameter § = oo :§ ‘ V O - . g -
R \ 7o M TR C % VP, 5 I s R i & 1000 0 a ' 3
N 700000 750000 800000 850000 - Bgbe /42 - AT, B G E 1 R > Inaow = T yps5 |AT22-07; “Hel*He
~ o B | _ , | 4 | . 2 % ' 5 o i 5 ; S 75 ‘
% © |0 10 2 30 40 50 km - SEMP 4— | N\ ";: . = '.“ % “:;L = 50 4o
| e 4 \,\.\\ \\ 0 Time (Ma) 18.4 St S Q o5 _/
I’/”\F T et ' ~ o s . s g GEJ 0
- ,,‘ Sl S Q(‘ ] ),- :}_i,. \ﬁ/ 3 example landscape parameters % % — o /
- Soglf 0!{3 s =\ \ ¥ - P & \ N : : Time (Ma) '
~ ~" \ ) v “(’ ) g 1 a,=0.99 a, = 0.99 3 2 ’ 32 . : v
k< BF .. T | 54 KF ‘ B I 4 ' 2
= ' IR Conclusions & Outlook 4
T o ) w @ .
= §_a_ , DAV ' < ‘r \\ 25 Tme (Via) T \ oL 2L a3 = é 5 % - L 2L - - é o C USIO s u oo =
% | ‘\ X\ & AHE - this &l B 1: Amplification inflection age (Ma)  2: Amplification (%)  3: 2nd uplift inflection age (Ma) ~ 4: 2nd uplift rate (mm/yr) 1: Amplification inflection age (Ma) ~ 2: Amplification (%)  3: 2nd uplift inflection age (Ma)  4: 2nd uplift rate (mm/yr) o - = ]
P ——==<"Tar , _____UTM 32N B 8 . e . o . ; - ¢7 Overlooking effect of landscape change results in
- : : k"‘ ) ~— ™ A AFT 3 & " ' ' [ n u
TS Major Alpine tectonic units L N =1 = 1D Thermal Modelling per sample ~  overestimated tectonic uplift rates
= ; . S ol = S Ml | |
B W BEpayine N 5 ° | Stronger incision along valley bottom (HeFTy) ¢ Glacial incison is elevation- & valley scale- =
-,f —Rlivers Penninic European basement L = . | . . . . . —~
B . \ =
BT pemincccoan e G  amt ) g wE b, A RN T i e B dependent; this signal is drowned out in studies 3
| —Fault [Southern Alpine i it EEENGENSNRE WD T, LT TS, ) e & | omomnnmes e pocube e e | using large datasets
| g B | =~ O = — 2 tectonic stages - -
rrrNormal fault Bl Periadriatic intrusives European Alps J‘,-!,'.‘. ge (Ma) N S , — = N VT W sor. gt = | | . 4 3
v Tectonic window Neogene sediments A ' R - ] — | | 7 H I H I f tl t . h t
e . : New Apatite (U-Th)/He data DN g +.  ¢7 *HelPHe significantly constrains exhumation ?
‘ 8 )\ 7 260047 'oitental Ahrntal Northern Flank Ahrntal - 3 75 - | — 75
- o) N @ . o : A
- I Aad] N il 8 B el A - g h vi-potsdam.de
'-",' > 3363m‘.u Efgzogo 1 O @ o © 0 - . & @ o oy % 1510:2_ AT22-20; 2403m i ; 0 AT22-20 " ‘ Q AT23-03; ZU30m —1721550 Wa p en an s @u n ’ -p am [ | e _ };:
— : ) m 1 ~-o-— 403 = - ! ‘ 0 — - ) -
e S I @ |, e 4 2 > _ AN AT23;03, ' - 50
:; ;3???14{;!" » r [ S — .% i@? .Am-oj O. © . (?Q . Am_:)s ——— @. @ é’. % _— = - AR 4 ' | <) ftAT23-O'1‘ Y3 ; i pre This presentation participates in OSPP '
e e : 0 2 4 6 8 10 0 2 4 6 8 1£ge (Ma)o oA AR O 2, MSREN 8« (0 12 e AT22.01: 2303m . ; ATP%O “"Q\s.' AT23-; 82'm _ 0 p p p EG U2 5_1 7327 . ~ ;
.'r - “- £ 3232m-‘985“ . 4580 = SR Ahrntal 1:2— ;25 N en.
; i '\G/ oV 1y 3000- i 3000 - g 50 ] : =
“, 2500- £ 2500 - 22 f 2
§ 3 ?;:" € 2000- E E2000- 151825 . ATZZ-DT; 1713m P | AT22-05; 2585m i j122;50 E
% , | e 5 tso- < 5 1600- - E.
! = % X | R 1000 1000- 025 = AT22-08; 1269m b 250 g
850000 ' 500 500 P . 2 4 6 8 - 2 4 6 8 T 2 4 6 8 585 2 4 6 8 i _ )
. \ 0 5 1? 15 18.2. Distance (km)0 o' } 10 A 20 30 ‘ 40 50 > -._' L Time fia) Outstanding Student & PhD S ha rl ng Is
7 > AT x "-'?. S .\\5)\4: : -- =3 g "’\\ . - — . | candidate Presentation contest encou ragEd

— ~ -
. ’ € ._' SS ¢ .‘ . SO > , . =
el L.o‘i P *o""f r 5 B o - g e Tormew, " el A, B 2
- -~ _— - _— . a . -

. - d o . . e ™ — g



