Major shifts in sediment provenance revealed by a Pleistocene
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As part of the Intercontinental Scientific Drilling Project (ICDP), the ] [ clastic sediments (Gosau group) » Sedimentological core description
project DOVE (Drilling Overdeepened Alpine Valleys) aims to study e et + Clast petrography
the sedimentary infill of glacially overdeepened valleys as an archive of ) ot oo oo . .
- 2 | siliciclastic rocks (Permo-Skythian) : Lumlnescence datlng :
the environmental and landscape history of the Alps. At one of the study Y Crystalline gravels
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ustroalpine Paleozoic

sites in the Eastern Alps near Bad Aussee, an exploratory drilling for & | O mainy peitc seciments (ongoing) - -~ diiplessites glong the Uppgr
_ _ _ AR E quartzphylite _ _ _ _ Traun Valley, gravel deposits with 8
salt revealed a stunning 880-m-long sequence of lacustrine, fluvial and PN “D‘m"’lypczt"m ZS:C’:;T  Cosmogenic nuclide burial dating high percentages of metamorphic |
subglacial sediments (van Husen & Mayr, 2007). The drill core material [ granitoid ongoin {
going . il
| the Enns Valley. Traun-Enns drainage divide

IS currently re-investigated. Here, we present sedimentological evidence
for major reorganizations of the drainage network of the rivers Traun
and Enns during the last glaciation cycle.
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At its lowest point, the divide between | 4
the two drainage basins is barely *
noticable in the field and forms a
distinct wind gap at 805 m a.s.l.
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25 Nimo . g Dr_ e - Fig. 2: Geological overview map of the upper Enns and Traun catchments, modified from Weber (1997). glacial retreat n g
' Dachstein Paleosurface
 Traun catchment: Northern Calcareous Alps (NCA) On top of the Dachstein- and
_ several other karst massifs in the
* South of Enns ValleY- Northern Calcareous Alps, a
- : . . paleosurface formed in the
Austroalpine Paleozoic & Crystalline Basement units Oligocene is preserved. Quartz-
. ' rich fluvial sediments
Fig. 1: Panoramic view of the glacially shaped Bad Aussee basin, showing the location of the drill site, where 880 m of GlaCIaI Iy ove rdeepened Val |eyS . )
: _ (Augenstein-Fm.) record a S-N
Quaternary sediments were recovered (source: www.badaussee.com) _ , _
paleoflow-direction (Frisch et al., .
| 2001) 3
4) PRELIMINARY RESULTS 5) INTERPRETATION
* Drill record: coarsening-upward trend (Fig. 3a a) Drilling O8I st ptrography % _ T e ] L - L T e . i
g-up (Fig. 3a) [BADAIReltern1) "5 50 75 100 From the sedimentary record & the present- = T:'S dzep'?l’ incised, m?a(;‘?)ef'
R : : = : shaped valley Is occupie
L : . diamicton day topography we interpret the following . — h pm I yrS | y ith 4
« Gravels rich in crystalline rocks (mainly . : . 5 Al MEY o TRUL RS
. dmi hist (carbonatic clasts) evolution of the Bad Aussee basin: waterfall at the confluence
gneisses and mica scnis S) o EEEEEEEn with the Enns valley.
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- .. 100 s 1) Proglacial lake (Fig. 4a) =
* Qutcrops along Traun show similar composition ——— N _ s
(Fig. 3b & c) S Deposition of fine sediments with Grobyngl MiErbE
gravel / sand — dropstones & debris from local lithologies The Sg@aminge gilitiSiberg igia
_ _ crystalline-rich oo — ~200 m high hill within the Enns
« Carbonates dominant towards top of succession 200 T2 e — _ _ Enns Valley %/, Valley. It is made up of Phyllite
e —— 2) Progradlng delta (Flg- 4b) The glacially overdeepened, orogen- [ = bedrock covered by lacustrine,
S . _ parallel upper Enns Valley follows the fluvial and subglacial sediments,
sand and gravel from largely crystalline Miocene SEMP fault system. The recording a major aggradation
b) Outcrop Kirchlatzbach (KLB) 300 4 - material transported from S of Enns valley network of tributaries is highly phase prior to the LGM
- N —— : ' asymmetric (Keil & Neubauer, 2009) (Griesmeier et al, 2021)
I ossibly through today's Salza valle
~ 1 km W of BADA drill site | (possibly throug y Y) - -
silt / sand i S
680 m a.s.l. Eo 3) Glacial advance (Fig. 4c)
layers of 200 LT
diamicton crystalline-rich Ea deposition of gravel and basal till on top of
clast petrography % g rave| 7=: | . . . .
BN =3 ENEEEEER the filled lake basin, input of crystalline |
0% material is cut off Elevation [m]
I OOO coarse gravel ] | 3 000
5.."0' A L —— I
) o
640m ass.. = Glacial erosion during LGM results in . - - @® drill site — . -
\ - - drainage reorganization after deglaciation
c) Outcrop Muhlwerkstein (MUH = it atinn: Fi . . . . . ;
( ) fine sediments ;:i (present Sltuatlon’ Flg ] 5) Fig. 4: Reconstruction of glacial and fluvial configurations, which could 20000 R0 A% Al 200 S0 pi0
+ :Z:: explain the observed facies and provenance of the drilled sediments
~ 6 km SW of BADA drill site diamictic mass j:: = g:;‘;‘j‘gfﬁ:tones Fig. 5: Topographic map and drainage network of the upper Traun and Enns catchments with selected geological and morphological features highlighted. The black lines delineate the respective drainage basins; coordinates: UTM 33N.
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Fig. 3: Lithological description and clast petrography of a) the BADA drillcore and two nearby outcrops (location is shown in Fig. 5); for each sample >100 clasts were identifed Weber, L. (1997): Metallogenetische Karte von Osterreich 1:500.000: unter Einbeziehung der Industrieminerale und Energierohstoffe. e ot et




