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Introduction: The ~3.8 km diameter Steinheim
Basin [1;2], located about 40 km southwest of the
center of the ~24 km Nördlinger Ries crater (BadenWürttemberg and Bavaria, S Germany), is a complex
impact crater with central uplift that is hosted by a
sequence of Triassic to Jurassic sedimentary rocks.
The impact structure is situated on the Upper Jurassic
limestone plateau of the Swabian Alb and is thought to
have formed simultaneously [3;4] with the Nördlinger
Ries [5;6] during the Miocene by the impact of a
binary asteroid [3].
Melt Lithologies in the Steinheim Basin: Shatter
cones and shattered belemnites in Upper and Middle
Jurassic limestones and sandstones frequently occur in
the shocked Steinheim target rocks. Shocked quartz
grains in sandstone clasts of the Steinheim impact
breccia (regionally referred to as ‘Primäre
Beckenbrekzie’) that is composed of Middle to Upper
Jurassic sandstones, marls, mudstones, and limestones
were reported by [1;7]. However, no impact melt
lithologies have so far been reported from the
Steinheim Basin. We recently discovered different
types of impact melt (mixed silicate melt [8],
lechatelierite, and foamy carbonate melt) in melt
particles from the Steinheim impact breccia (drill core
B-26 [9]). Furthermore, a pebble of partially molten
sandstone was sampled near the top of the central
uplift of the Steinheim Basin.
Isotopic Dating of the Ries and Steinheim
Events: 40Ar/39Ar dating of recrystallized K-feldspar
glass particles separated from a partially molten biotite
granite clast in impact melt rocks from the Nördlinger
Ries crater (Fig. 1, 2) yielded a plateau age of 14.37 ±
0.32 Ma (2δ; MSWD=0.05; p=0.99; n=8; ~95% of
39
Ar released; Fig. 3) [10]. The inverse isochron plot
revealed no excess argon component; the initial 40Ar/
36
Ar ratio of 288 ± 8 is atmospheric (295.5) within
uncertainty. The isochron age of 14.43 ± 0.24 Ma (2δ;
MSWD=0.33) is consitent with the plateau age
(Fig. 4). This new age for the Nördlinger Ries is the
first obtained from a) a monomineralic melt,
b) separated from an impact-metamorphosed
crystalline target rock clast, and c) in Ries melt rocks,
and therefore extends the extensive isotopic age data

set for this long-time studied impact structure. The
new age agrees very well with the 40Ar/39Ar stepheating and laser probe dating results obtained from
mixed-glass samples (suevite glass and tektites) but is
younger than the previously obtained K/Ar and
40
Ar/39Ar step-heating ages of ~15 Ma. Thus, the
~14.4 Ma impact age of the Nördlinger Ries crater can
be regarded as well-established [e.g.,10-13]. To
achieve the first isotopic data for the Steinheim Basin,
two dating projects are currently in progress. Firstly,
five single idiomorphic zircon crystals were separated
from Upper Triassic sandstones (obtained from drill
core B-23 in the central uplift of the Steinheim Basin
[9]) for (U-Th)/He dating (for technique details see
[14;15]) at the Arizona State University, Tempe, USA.
(U-Th)/He ages obtained from these grains range from
226.14 ± 8.16 to 281.97 ± 9.36 Ma (2σ), thus
indicating that the He systematics in these clear zircon
grains were not reset by the Steinheim Basin impact
event. Secondly, optically fresh and K-rich domains of
the partially molten sandstone from the central uplift
of the Steinheim Basin will be dated by the 40Ar/39Ar
step-heating method at the Western Australian Argon
Isotope Facility, Perth, Australia. We expect the
40
Ar/39Ar dating results in the run-up to the LPSC
meeting.
Discussion and Results: The specific alignment of
the Steinheim Basin, the Nördlinger Ries crater, and
the Central European tektite strewn field had led to the
assumption that both impact structures formed
simultaneously during the ‘Ries-Steinheim event’ [3].
The ~14.4 Ma impact age of the Nördlinger Ries crater
is well-established [10-13], however, there was no
melt suitable for isotopic dating at the Steinheim Basin
and (U-Th)/He dating failed to resolve a reasonable
age for the Steinheim impact. From a biostratigraphic
point of view, it is likely that both craters (and their
crater lake infill) formed simultaneously but it cannot
be ruled out that the two impact structures are the
products of two independent impact events in the
Miocene [2]. Due to the recent discovery of melt
lithologies in the Steinheim Basin [8] we are currently
working on a first set of age determinations for this
impact crater. A 40Ar/39Ar dating project is in progress
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in order to either confirm or disprove the formation of
the two impact carters by a double impact event. The
newly discovered partially molten sandstone, probably
the (reworked) remnant of a now widely eroded sheet
or lens of impact melt that originally occurred in the
central uplift area of the Steinheim Basin, might
provide the first isotopic age constraints for the
Steinheim impact.
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Fig. 2: Backscattered electron image of the biotite
granite (thin section); qtz: (ballen) quartz, Kfs: Kfeldspar, cav: cavity/vesicle (see also Fig. 1).

Fig. 3: 40Ar/39Ar age spectrum for recrystallized potassium feldspar glass separate from partially molten biotite granite (Polsingen, Nördlinger Ries); uncertainties
are at the 1 δ level; error in parentheses includes the
error of the age standard.

Fig. 1: Polished section of the partially molten biotite
granite (clast in melt rock) recovered from the Polsingen quarry, Nördlinger Ries; bright domains are in situ
molten and recrystallized K-feldspars.

Fig. 4: Inverse isochron plot; all steps (black circles)
are included in the plateau fraction; errors as cross
symbols; uncertainties are at the 1 δ level; error in parentheses includes the error of the age standard.

