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Introduction: Shock metamorphic features are the most pro-

found indicators of high-velocity impacts [1,2]. They are studied 
in the field, calibrated in impact experiments, and information 
about them may be extracted from numerical models. These 
models produce impactites from numbers, i.e. from ejecta trajec-
tories, shock compression values, and cooling histories. Quite 
often the models confirm well-known hypotheses; sometimes 
they inspire us to look for new ones. The 26-km-diameter Ries 
impact structure (Germany) is of particular interest because of its 
distal ejecta (moldavites) and its proximal double ejecta layer 
(suevite overlying Bunte Breccia with a sharp contact).  

All results to be reported have been obtained with the SOVA 
hydrocode [3]. The code includes a special procedure to describe 
particle motion in the evolving ejecta-gas plume. The real target 
is simplified to a double layer: 600 m of sediments overlying 
crystalline basement. A 1.2-km-diameter asteroid strikes the sur-
face at 18 km/s with an impact angle varying from 30° to 90°. 

Tektites: Numerical modeling [4] shows that tektites (fusion 
products of Tertiary sand) are ejected downrange at the very 
early stage of Ries formation. They are immediately entrained 
into an intensive impact plume. Expansion of this plume allows 
transport of particles up to 500 km from the crater without sub-
stantial dynamic loading and slow cooling of particles.  

Suevite versus Bunte Breccia: The early hypothesis [5] for 
suevite origin is based on the separation of ejected material into 
ballistic ejecta (coarse, unshocked sediment), and plume-related 
ejecta (fine particles derived from the basement that are highly 
shocked or molten).  The model shows that 1) ejecta from all 
stratigraphic units with velocity < 1 km/s are deposited ballisti-
cally, without separation; 2) deposition of sediment prevails by 
an order of magnitude at any distance from the crater; 3) the im-
pact plume above the crater consists mainly of a sediment-
derived vapor/melt mixture, with the total thickness of plume 
deposits inside the crater < 2 m (much less outside); 4) the crater 
floor is covered by a 100-200 m thick layer of impact melt. Thus, 
the plume hypothesis consistent with tektite formation and depo-
sition can not explain the proximal double-layered ejecta and 
prominence of suevite within the crater. 

Discussion: A sharp Bunte Breccia/suevite boundary means 
a substantial hiatus between ballistic ejecta emplacement and 
highly turbulent low-velocity suevitic flow. It seems that the sin-
gle source of suevitic material is the Ries melt pool. Interaction 
of hot rocks with volatiles (similar to fuel-coolant interaction or 
phreato-magmatic explosion) may be a powerful driver of the 
flow. However, to initiate the flow we need at least 10-20 wt% of 
water, i.e. an order of magnitude more than the amount of water 
bound in the crystalline or metamorphic target rocks. Possible 
sources include: water condensing from the impact plume; water 
in sediments around the crater; rivers or lakes which feed into the 
Ries basin within a few thousand years after the impact.  
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