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INTRODUCTION Leopoldsdorf Fault and local terrace stratlgraphy Local terrace stratigraphy, and age constraints (1°Be/2¢Al)
The Vienna Basin is located at the transition between the Alps and the Carpathians, e | /L@@[@C@ dsd @Eﬁfﬁ@@] /é '9
with a total length of c. 200 km and a maximum width of c. 55 km. Vienna city is situated AN \ T@M@ﬁ[@m@ Umﬁte 5 s I
- c c - ) .\ ——=3\ AT . g ° 53 > - 2 o £
at its western edge and is transversed by a set of major Miocene faults, part of the 2 (m.a \ay ) m U.A. & [ R ‘
Leopoldsdorf Fault System. This normal fault system depicts the western sidewall of A 3L AT < §] g , it gEE Y §eF G %[ 88
the Vienna Basin. Recent activity of such major sidewall fault systems delimiting the| A 240 vi SHE A I S |
Miocene Vienna Basin remained unclear and not reliabl trained. T kel NG L ey THE S 1 I __ 7 lLaaerberg Terrace
y constrained. To make NG 230 Main Station g §o: f B 7
statements on its Quaternary activity we focused on Pleistocene Danube Terraces in| % /) 220 B —
SE Vienna, crossing this fault system. These coarse-grained sediments sit on top of N fluvial (local) g3z, 8¢ 3 3 $3E % & ° /l Mm—i
fine-grained marine sediments of the paratethys and are partly covered by loess- Quaternary (fluvial/aeolian) N 210 . gzl S LEEEE E o5 s B L7 - Slluvial
paleosol sequences, both generating a clear lithological contrast to the fluvial deposits. Loess in general | O LA, N @ 200 | ;5 E5isEg=sas y Arsenal Terrace
However, a lack of numerical age constraints and thick cover units of aeolian/colluvial — it;‘;tn'glc('g')mmer'”g BT EaERY 2, s\ 190 | £¥ Sand
sediments make stratigraphic correlations of terraces challenging. For a correlated at B Wienerberg (WT) T AR > |
key sites we generated electrical resistivity measurments (ERT) and combined this SE gl Tofiace (R ‘e « / 180 Sand Sand
. . : . . . . Late Miocene (marin) e Drill 3 \ \ T
information with drill log, seismic as well as high-res DEM data. Furthermore, we| Clay, Sil R e PR " YeDrn 5 170
provided first age constraints from luminecence and cosmogenic nuclide dating. i XL eDnlldT AR 160
< deep drilling (> 1000 m) — Ly il e \\ 20
. - g shallow drilling (c. 100-300m) /% | MR
Study area, Vienna and the Vienna Basin e i T porwlonat \ | \ \ \ \ \ \
& (ev. anthropog. overprinted) \ T f‘ ! : 0 500 1000 1500 2000 2500 3000
i : \ pOStUIated foot wall cut off of & preleminary (') mean Age
- 5° \ Leopoldsdorf fault branch | \ L A A S
e o ] Fig. 9 Profile over the Laaerberg Hill towards Vienna main station, along :
(m) L”rt;'_rmi" ! 2ol Q)x\'g’ | the subway line U1. Sampling of quartz cobbles of the Arsenal Terrace Colluvial
2100 1 %~ Toam Drill 2 Drill 3 Drill 4 Drill 5 il w]_ o was done during the construction of the subway tunnel. Arsenal Terrace is Wedge
s E‘ﬁ%ﬁ% ‘ (m) L”rftr < 0.25 |+ o5 | covered by a thick colluvial wedge consisting of fine material (Loess and
L& FLUV.Cobblestly < @ : : : : ~ - i it
204w ke 202850 | g Fig. 3 Detailled overview of the study site. Terraces & redeposited Loess). See F'|9' 2 for position.
=118 2 Glay & m) Inter AEOL. E e are partlv buried on thick coverage of Loess and o o2} | 1 Fig. 10 Derived prelimary (!) deposititonal ages of the Arsenal Terrace
¢ .. |2 o Mal, e 01 et > | PaLE 1051 (M) pret. partly g g derived from cosmogenic nuclides. Premlinary data indicate ages much
E12 < sandy AgEOL_Loa:jn, 193 | SOL 10 o, Coam, =~ colluvium (slope wash). ®OAgp os s zozes e - higher ages than previously assumed for this terrace. Arsenal
20 |3 SEE 1Y 2 sandy 51— < ERT lines (black) are placed to cross the postulated = Terrace
/ =3 12 i ' < o1f ]
101 32 sand w S ol 93 £ ter footwall cut off of the Leopoldsforf Fault System. g 0 Fio 11 Samoling of the A |
?1 151zo o ¥ 181 45 | 5. 181,250 |  ‘ — p— 0.05 1 Terrace (right) and sampled
Fig. 5 | u g P ey T w  |useokeam.  Fig. 4 Dimension of the Leopoldsdorf Fault system Fig- 10 quartz C(()b%Ie)s (left) P
. 17 _ G | 20-05 Sand z\/\ . . . , , , , , , | | . | .
E; Sand 30 {w: s S | 2 Sand (after Wessely, 1979) Oﬁsettmg Alpl_ne units up to 00 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05
2o 3 25 1- 2 079 2 sandy 4500 m. Seismic data shows the miocene mostly 10Be (10° atoms/g qtz)
- 35 - : [— : . .
0w 2 Grmvele 17 Gravels w03 3 Sandy 15 {1 2 Gsr:]j's marin fill of the paratethys.
s a5 —_— 1T clay I w0 = “cravels  The postulated footwall cut off (Kiipper, 1952) is
- . ] 5 w: . . .
157, | & Coam 5] 3  sand o 2 e shown in red, ERT lines in green. Profile 1 (pt 1) °°nti/,ae Profile 1 (pt 2)
| T sandy 40 | 4 | Cobbles roftiie P %o
| o Sand W1 CGaws Gl g | Y - er's [i - - ilad insi 20 40 60 80 100 120 140 160 180 (m) |1 of Lonmoitage
451 15045+ 1500 | Gravels Fig. 5 Driller’s lithologic logs give a detailed insight | | | | | \ \ \ \ \ K Vf Leopoldsdorf fault?
; 1 ur 5 . . : 41K ]
145550 | _ 1 = 2z . B 3514 into terrace deposits and cover units. Drillings & 120 140 160 180 |y 200 220 240 260 (M)
: f O a : . . . 0O
55 | & 143 60 Ty o z Mor, w0lS z situated near the terrace riser (between drill 1 and 2) ] : S - _— e VT ?
; ; = 2 2 . . . = ——
O I Clay 65 |5 U Clay R = o show a thick colluvial coverage containg paleosol \&m
Footwall 60 { = < Marl, o' — Marl, 60 < = a5 (B 2 Clay - - 210
g;ltoff . UEJ; = sandy E g sandy _| i jg Marl, sequences. 200
1 . | dy : ———
Leopoldsdorf - E 7 -
fault? 55 | | Electrod 5 190 - |
: _ ectrode spacing: 2 m _ ing:
Wenner configuration Distance (m) basing I\Rlae?ttrlwoe? gerlt?fil\g/ll?raa‘tign Distance (m) Electrode spacing: 4 m
- - Iteration 5; RMS 3.82
Local terrace stratigraphy, and age constraints (OSL)
LT WT AT TT SIT ST PT Danube Fig. 12 reosivomm || (| O [
Eootwall toff - Floodplain o S S = o R 2 e
: ootwall cuto 241
Fig. 7 ERT 2 o\ 228 Profile 2 Drill 2 (Fig.3 and 5) <
(not presented) of Leopoldsdorf fault* 238 228 | - | | rofile 2 %
. 553 _ 50 100 150 200 250 300 A 350 400 450 (m) &
(m) Colluvium, | | | | | Fig. 6 | | | | | | | \ | £
A in-situ Loess, ? g . ______
50| B _ 241 B & Paleosol - “ R — ‘?:r;‘.y‘!’."i{%ié e — e 200
Vlenna : : 238 P@ \ ERT (Flg 12) o § - A | e — 480
. = - _+_ © = m
city “ 28 wr o Drill 1 Ef E . 159 ~ 160
border i » 2 o 2 g8 = o 150 148 _
A 2 c. 219 (ERT) § = T g3 B3 . 8 « « « —_——
c. 199 (ERT © o 7 = E BE ®E . .
i 3 ; & I-GE, - c% 2 BE &8 Wenner configuration Distance (m) | Electrode spacing: 4 m
/ Fig. 6 Schematic view of Danube terraces in the SE of Vienna. Indicated are lteration 5, RMS 2.0
s Terrace name (local) 176-178 (Drillings/ERT) - gegionil(??_mt?s ar}dt averagfe ele\;_atiO_n of totp tar(ljd_ bOtLth Sfurfl\jlllcses (Tlr;] ma.s.l.). Fig. 12 ERT sections (Profile 1) over the clear step at TOP Late Miocene suggested to (partly) orginate from the activity of the Leopoldsdorf fault. Note that
: g 3 Stadt incl.Simmering A C:ﬁg;teiong?énglgci;rﬁgzn?;n;?e'm\';e?,g? 382]“: ,;Veéfa\(,:,?] from)'WGeM, 2014. right profile is a continuation of the left (at c¢. 120 m) but has a lower resolution (Electrode spacing 4 m vs 2 m). The resistivity contrasts between sandy
2135 = I\he”S'T”“m » gravelly deposits (Arsenal Terrace) and the overlying fine sediments is striking. The underlying Late Miocene sediments with lower resistivity seem also to|
I Wri:r:berg _ 0 oo soil [RE sty 21 =) 2 lealired orofile <howing the situation at the Laserbera Kl SE just have been reached at Profile 1 Pt 1 (atc. 195 m.a.s.l.). Profile 2 highlights the thick colluvial wedge on top of the Simmering/Stadt terrace. Also here, the]
3 < W Lacerberg - (Sﬁ.ﬁgfgﬂﬁ) (;giudy ;‘;‘e')z_emﬁ;ﬁigﬁsso?g}?% prﬁfﬁ;‘s‘aaﬁnsﬁowﬁ ajifgcﬁﬁ?ne's (Fig. 1'26)r_m,:aor Late Miocene might have been just reached (see also drilling 2, Fig. 5) ataround 140 m.a.s.l. See Fig. 3 for profile locations and Fig. 7 for context.
: Terrace elevation (mn.) | = . * | position of drillings see Fig. 5. Our new data show a part of the Arsenal Terrace Fig. 13 shows the configuration of the ERT down the Laaerberg hill (Profile 1, Pt. 1, 2 m Electrode spacing).
Top / Base (m.a.s.l.) | siltloam |- - ,Laaerberg- " B Munsell which was not discovered before. Furthermore local data show that simmering
D e ®@- fauna" e s——— P terrace is thicker than generally supposed. CONCLUSIONS
\ | w ', e R modern Soil
184 / 192 W S O £ - CD 2,5 YR 6/4
f : - : sandy Silt
L@@)E@@ﬂ §@‘ﬁ F@@ ﬁ = M 206/ 197 = é é o ) 5YRO35 Fia. 8 Profiles f the highest parts of L bera hill - Higher fluvial sequences along Danube in Vienna are much older than previsouly thought as suggested from cosmogenically derived ages of the Arsenal Terrace (Early
T@p @f AH[@U[@@ UWU@S (m ausHl ) - = ;Z?;;gg :'; . - sit [ L;geerber%;,gﬁoti?erp(A)ear:g seesdire]aen?soof tahaee(rzoﬁlrg\/igl wedge on Pleistocene). Consequently, higher terraces can also be constrained to have at least an Early Pleistocene age.
o x’% . o§ e - L” Loam Wf ~ top of Miocene sediments (B). The famous loess paleosol - Cosmogenically derived ages are consistent with minimum ages derived from luminescene ages (OSL).
/ [/ f AENT . P LSO = <] sandy = N o °YR4Y sequence as orginally found in the outcrop ,Lowygrube’ has - This indicates either a large chronological gap between the deposition of the older and the younger terraces (i.e. Stadt/Simmering, supposed to be MIS 6) or requires higher
‘ S B g 0 >| Gravels © W : n been redrawn from Kipper, 1952 and Fink and Majdan 1954
e | | i N S o ; > - E o u ‘8 75 YRl ~_ Fine material was not depesited/could almost not be preserved ages of_the younger es w_eII. In the former case the resuming activity of the Leopoldsdorf Fault system might be a very important factor to again provide accomodation space
Fig. 1 Study S|te is located at the western part of the Mlocene Vienna Basin covering a major normal fault o | o Si o 2 7.5YR 4 I on é"p O‘I;the La??.rber% tel’"ace' Sf]di.mer.‘ttSIOf the C‘ij”“"ti;‘.' ) promoting preservation (i.e. at,,Schwechat deep”) _ _ _ _ _ _
system (L_eopoldsdo.rf fault) traneverSI.ng the entire Clty of Vlenne. Pleistocene activity is focused_ e_\t the n. : = :.:J ‘f = O 75YRS56 b \;,)va?legzo(l I;;gpﬁlas\/lg%geﬁ ggf{%e\évisr OlgLSI u loess and a thic ;)EtRT sec;\on: well t:lghcl:llgéttt the tIUV|aSItd35_T_S|ts bethveer; ﬂnesdr.elatlng tccl) ttwe Latf(etrl:dlicene (In_‘ln_arlne) en\cj'PIelstoceIndeb(Lzeis/ilodpe wash, Paleosols) also showing a huge offset
eastern side at dominated by strike-slip movement (Vienna Basin Transfer fault). The recent activity of the e < w | Both Samples yielded minimum ages only, because of etween the Arsenal and Simmering/Stadt Terrace. A so far undiscovered piece of the Arsenal Terrace in Vienna could be detected.
major Miocene side wall (normal) faults remained unclear. L - o 2O YRO/MA significant signal saturation effects. LOEW 1 was deposited at - The gap between the Arsenal and Stadt Terrace is exactly coinciding with the footwall cut off of the major Leopoldsdorf Fault system.
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