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Introduction Fig. 13. Splinters of bones in
vesicular glass matrix. Width
of image 3 cm; cut surface.

In 2009 during honorary archeological field work by W.M., abundant finds
of a greenish, bluish and bluish-black glass-like material so far unknown in
the region under consideration (Fig. 1) attracted some attention. Originally
ascribed to Celtic - Roman glassworks, the in part significant magnetization
of the samples however puzzled with regard to simple glass from early
history. Nevertheless, researchers from a few universities who had been
asked by W.M. about the origin of the strange material instantly insisted on
an anthropogenic formation. This estimation initiated more detailed field
work 1n the course of which far more strange material and peculiarly

Fig. 23. Nalbach and Chiemgau pumice in
close-up. Both samples show quite similar
texture.

Fig. 30. Rock particles (x) and metallic inclusions (arrows) in a
glass matrix. Left: Nalbach; right: Chiemgau impact.

deformed rocks partly featuring influence of strongly enhanced temperatures Fig. 15. Glass-coated sandstone pebbles. The glass film hasin  Fig. 16. Cut surface of a glass-coated
were discovered obviously not compatible with the common and well-known eash case a thickness of no more than a fraction of a millimeter sandstone pebble pervaded by a set of
archeological and geologic scenario of the region. pointing to very short exposure to extreme heat. Sprféilelleislsufrieﬁe??:f ie;}rlearrclic;i orligsss | |
When a preliminary investigation of a specimen showed evidence of PR S Discussion
shock metamorphism [1, 2], and other samples 1n a first approach were Fio, 24, Tokitiolite, semvdymemeslly
speaking in favor of meteoritic components, the 1dea of an impact in young shaped glasses from the Nalbach and The widespread occurrence of peculiar samples in the
geological times, probably in the Holocene, got contours. Chiemgau areas. Field widths are 7 cm. Nalbach area covering many square kilometers makes a

meteorite impact event in the Holocene very probable. Most
convincing are indications of high temperatures and high
pressures, particularly the mineralogical evidence of
probable shock [1]. Likewise convincing are the abundant

Observations (Figs. 2 - 9)

Fig. 25. To the left: Individual pieces from finds of cobbles exhibiting open fissures that are filled with
The host of peculiar finds 1s done on an area a few hundred meters wide Fig. 18. Layered glass and rock fﬁf °N2a4{bzlclﬁwgllgfs ng;ei;n;ﬂgrtﬁgugﬁiﬁgg gl? sstﬁavmg ObVlt(-)uSIYf be:: . 1nje;t.ed a1s7m§l.t or2r70ck1 Vapoi
without exhibiting a morphologically clear crater structure. This may be probably initiated by the formation of nto the propagating fractures (Fig. 17, Fig. 27). Impac

glass (lower). Suchlike forms exhibiting flow
structures possibly from contortion in a
plastic condition are known also from

shock spallation [10] can easily explain these peculiar
features. In addition the paper-thin glass coating these

widely open spallation fissures. Cut

explained by post-impact alluvial overprint on low ground or by special : h TS
surface, maximum width 1s 41 mm.

conditions (airburst impact) in the course of the proposed impact event. The

peculiar material under consideration may roughly be divided into several Zhamanshin irgizites and from real tektites. pebbles and cobbles all around is practically incompatible
COUDS: - Image to the right: The end fractures of both with any furnace processes but gives evidence of an
groups. Fig. 17. Glass-filled tensile fractures in quartzitic cobbles; sawed surfaces. Note also here the fissures glasses shown on the left reveal identical extremely short exposure of the cobbles to enormous heat

> strongly magnetic metallic chunks reminding of iron shale of heavily

often narrowing from the surface which document the direction of fracture propagation and the injection internal texture.

which can be attributed to an 1mpact air burst. Without

weathered iron meteorites (Fig. 2) of the melt or the rock vapor. eyt sein e ofF hess meaulan vl cobibles e ah
> various glasses and glass-like matter . . . :
> 1ol mic%ic IS 5 : : : burst was already considered in [1] with reference to lacking
poly | | | The Chiemgau impact and meteorite crater strewn field craters in the Nalbach area.
> pebbles and cobbles showing mechanical load and high-temperature
signature. -- The Chiemgau strewn field [4, and Moreover, the many extraordinary finds exemplified in this
-7 T TN references therein] dated to the Bronze contribution like the various polymictic breccias, the tektite-
(L e \ Agei ICelt.lc efél cotmprlsestt m(c)lr? than 80 like glass pieces and other glass varieties including pumice
mostly rimmed craters scattered in a region : : - - :
% : | : articles are i1n their entirety hardly to be explained b
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_ /o Fig. 1). , , ,
/ Chiemgau 7 L e e range between a few | . | All t.he Nalbach ﬁndmgs as .descrlbe.d have practically
; , / meters and a few hundred meters, among Flg: 20. Vltrl.ﬁed CObjbleS.; WITE e to the 1dentlsal sounterparts 1n the Chlemgau 1mpqct strewn ﬁeld
, them Lake Tiittensee, the hitherto established beiht; Wallel, i Hae injghtts Clhilonge What is different? So far no iron silicides being a prominent
\ - : : impact. The cobble in Fig. 27 - -
- largest crater of the strewn field with a rim- ) . feature 1n the Chiemgau complex [4, 7, 8, 11] have been
< . : demonstrates how thin the glass coating is : :
Fie 2. Stronel S . . . . to-rim diameter of about 600 m and an which holds true for the Nalbach as well found, however no special efforts have been spent for their
mlgt.all'ic tcr}(l)llllfk}s 2?1%11111?111? lrc())f{l i_ron Ftll% 3ChV e&gula{ Sllap%_hketg 1ass (to tk:e ieft) s1m11alr1 tg Alps extensive ¢jecta blanket. . as for the Chiemgau vitrified cobbles.This detection 1n the deep soil. The ample occurrence of 1n part
shale. Coin diameter 21 rr%m. e HFspc%:)Crig'afg 'Efl(;_l(’:iaéhi) ’12'50 5 " .Geologlcally, : the ~craters ool has to be interpreted as the result of strong shock effects (planar deformation features, PDFs,
’ ' Fig. 19. Location map of the Chiemgau ~ L.cistocene  moraine and fl uvio-glacial extremely strong and extremely short-term diaplectic glass) in Chiemgau samples could so far not be
impact roughly elliptically shaped strewn sediments. heat build-up or of thermal evaporation of

established simply because respective microscopic thin

the cobble with the glass material. .. : Co.
section inspections have been initiated only now.

field (see Fig. 1).
-- The impact 1s substantiated by [4, and references therein]

Fig. 27. Glass-filled fissures in quartzitic

> heavy deformations of the Quaternary cobbles and boulders in and cobbles; to the left Nalbach, to the right

Fig. 4. > éu’Ol(lind t?e Cgatersk o1 (i [ K d : I Chiemgau. The edges of the open fissures COHC| UuSIoNS
Aerodynamic- abundant Tuse DL material (impact me trqc s and various glasses) fitting perfectly prove the tensile character
ally shaped > shock-metamorphic effects (planar deformation features, PDFs, of the fracturing. Note that in both cases
/ tektite-like diaplectic glass) | | larger fissures are narrowing. Therefore The absolutely 1dentical findings in the Nalbach area and in
. glasses. Field > geophysical (gravity and geomagnetlc) anomalies the glass filling the open fissure must have the Chiemgau impact strewn field suggest that obviously
width is 7 cm. > ablltpdant olccqi‘lrsnce of metallic, glass and carbon spherules; been inJ'lectsd from th;:l outside a; IIlnelt or most similar processes at a related time took place. Once
accretionary lapili vapor also 1n a very short time. Ihe : :
Fig. 5. Dense, slightly magnetic glass fragments with lots of vesicles. Millimeter scale. The > high-pressure/high-temperature carbon allotropes [5, 6] increasing narrowing of the fissures ﬁ}? allﬁdf i mde}ile I%dengy dﬂ}[il lm?taCt fﬁlr ];[he I:Ialbgtl.Ch areg
greenish, bluish and bluish black colors probably originate from iron oxide. A very similar glass > iron silicide particles composed of xifengite, gupeiite, hapkeite, fersilicite and indicates the direction of the fracture S DUELIOL LW e B OULOIEA0 . sn 1 Cou_ © UEEUIS Gl
has been reported from the Pleistocene Zhamanshin impact crater in Kazakhstan. Koeberl [3] ferdisilicite with crystals of cubic moissanite and khamrabaevite and containing CAls [7, propagation providing the path for the important to consider a coincidence in a much extended
describes the impact glass as of distinct blue color showing a layered structure with numerous 8] melt or the rock vapor, respectively. impact event that affected a distance of at least 500 km (see
small vesicles, and the blue color is said to range between the layers from opaque turquoise to Fig. 1).
very dark blue. -- The impactor is suggested to have been a roughly 1,000 m sized low-density
disintegrated, loosely bound asteroid or a disintegrated comet in order to account for the
extensive strewn field [4].
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Here, the remarkable parallelism of many of the Nalbach evidences with those of the
Chiemgau impact 1s spotlighted. In the following images characteristic samples from
both locations are posted side by side. If not otherwise indicated the Nalbach examples
are set to the left.
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Fig. 20. Peculiar pumice-like carbon
matter that widely occurs in the
Chiemgau crater strewn field where
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