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Two major Holocene rock-
avalanche deposits were recognized 
along the Rhine River valley in 
Grisons, Switzerland (Abele 1997, 
Figure 1). The Flims rockslide-ava-
lanche mobilized 12 km3 of Jurassic 
limestone material in the Vorder-
rhein valley (Pollet and Schneider 
2004). This event occurred in Early 
Holocene time, around 9487 cal. 
YBP, based on a 14C age from woods 
fragments collected at the base of the 
distal avalanche deposit. The Tamins 
rock-avalanche deposits correspond 
to 1.3 km3 of Mesozoic rocks and 
are located 2 km downstream of the 
confluence of Vorderrhein and Hinter-
rhein. The age of the Tamins event is 
poorly constrained.

Major lakes developed upstream 
of the Flims and Tamins rock-ava-
lanche dams (Figure 1). The Disen-
tis-Ilanz lake, dammed by the Flims 
rockslide deposits, impounded a vol-
ume of water estimated to be around 
20 km3. Water overtopped the dam 
after filling all accessible topographic 
depressions on its surface, as suggest-
ed by morphologic observations, and 
the character of the upper facies of the 
rockslide deposits. The Tamins rock-
avalanche deposits dammed the Rhine 
River valley downstream of the Rhine 
Rivers confluence of Reichenau. This 
led to the deposition of the Bonaduzer 
gravels, a thick sequence of fluvial 
deposits upstream of the dam (Abele 
1997). These gravels were depos-
ited after emplacement of the Flims 
rockslide-avalanche. Some distal 
blocks related to the former event 
are covered by deltaic sediments near 
Bonaduz. These sediments are associ-

Figure 1 Location map of the deposits of Flims and Tamins, and of Lake 
Constance. Asteriks represent the location of cores retrieved from Lake 
Constance.
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ated with the lake impounded by the 
Tamins rock-avalanche.

About 100km downstream, the 
Rhine River flows into Lake Con-
stance, and constitutes the main in-
flow, and provides up to 90% of the 

annual allochtonous clastic influx into 
the lake (Müller 1971). Two piston 
cores obtained in Lake Constance 
sediments (see locations on Figure 
1) reveal two superimposed clastic 
layers composed of brownish gray, 
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clayey silt interstratified within the 
typical Holocene block-spotted marl. 
Because of their sedimentary charac-
teristics, these clastic layers resulted 
of hyperpycnal currents related to ma-
jor floods in the Rhine River. An age 
of 9400 cal. YBP has been obtained 
with 14C dating of wood fragments 
in another core, and extrapolated for 
the two layers interval by detailed 
comparison of carbonate contents 
(Wessels 1998).

The Flims rockslide-avalanche 
and the flood events were nearly 
coincident in time.  Progressive but 
rapid draining of the Disentis-Ilanz 
lake resulted in a large scale flood in 
the Rhine River valley downstream. 
When this flood reached Lake Con-
stance, it induced the generation of 
the first underflow clastic layer. The 
Tamins avalanche very likely dammed 

the Rhine River valley shortly after 
draining of the Disentis-Ilanz lake. 
The lake which developed upstream 
was much less voluminous than the 
Disentis-Ilanz lake, and the dam failed 
a short time after emplacement of the 
avalanche (months to years). The dam 
breakage resulted in a second major 
flood, of lesser volume than the previ-
ous one that reached Lake Constance, 
and generated the second hyperpycnal 
flow clastic deposit.
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