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During the last glacial maximum, 
the Rhone ice masses spread out into 
the Molasse basin where it formed 
a large piedmont glacier (fig. 1). 
Dammed against the Jura fold belt, 
the «witdth» of this glacier was in 
excess of 200 km, measured along its 
NW-front. Erratics include a series of 
«Leitgesteine», rocks of well known 
alpine provenance, such as the eclog-
itic Allalin Gabbros, feeded by the 
Visper valley glacier and Carbonifer-

ous conglomerates stemming from the 
Aiguilles Rouges massiv. We mapped 
several thousand erratic boulders in 
blockfields and isolated occurences 
all along the SE slope of the Jura 
between Solothurn and Geneva in an 
attempt to identify spatial patterns and 
trajectories of well defined ice-masses 
and moraines. Weakly deformed, late 
Variscan I-type granites (mostly re-
ferred to as «Mt.Blanc protogine» in 
the literature) are particularly abun-

dant, but they could potentially be 
derived from either the Mt.Blanc- or 
the central Aar-massiv, i.e. from the 
extreme left and extreme right hand 
side of the ancient Rhone-valley-
glacier. We sampled erratic granites 
as well as «in situ» ones from most of 
the remaining small tributary glaciers 
of the Mt.Blanc- and Aar-massivs in 
order to match the former with the 
latter. Quantified parameters include 
macroscopic texture, structure, color, 
petrographic observations made in 
thin sections and geochemical an-
nalyses. A multivariate «cluster» 
analysis based on XRF-data confirms 
a macroscopic testing conducted pre-
viously with several knowledgeable 
test-persons : only one particularly 
coarse grained and unique variety of 
Mt.Blanc granite is easily identified 
as such; fine grained grey granites 
from the Mt.Blanc- and Aar-massivs 
are petrographically indistiguish-
able; some of them, however, can be 
geochemically tied to the Aarmassif. 
Aar-derived erratics are much less 
abundant than Mt. Blanc granites and 
represent at best some 20% of all the 
granite erratics. Given the size of the 
respective catchment areas, this per-
centage is unexpected, and so is the 
spatial pattern of the Leitgesteine in 
general. Mt. Blanc granites are found 
in both the Solothurn- and Geneva-
lobes of the Rhone piedmont-glacier; 
the same is true for Allalin Gabbros, 
Carboniferous conglomerates and the 
less abundant Aar-derived boulders. 
We conclude that ice flow conditions 
in the lower Rhone valley must have 
allowed a complete «cross-over» of 
«middle» moraines from the right- 
and left-hand side of the Rhone-val-
ley-glacier prior to the splitting of the 
icemasses into the two main pied-
mont-glacier-lobes. Mechanisms al-
lowing for such a «cross-over» (mix-
ing) of moraines include titling of the 
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Figure 1 Schematic representation of the Rhone glacier system at LGM. 
Major flow directions of valley glaciers are indicated for the main stream 
(Rhone valley, thick arrow) and four particular tributary valley glaciers. On 
the right hand side, the Aletsch- and Lötschental-glaciers sample Aar-granites. 
On the left hand side, the Visper-valley glacier samples Allalin-gabbros 
and a small val Ferret glacier brings most of the Mt.Blanc granites. Erratic 
boulders from all of these three source areas are found in both the Geneva- 
and Solothurn-lobes of the piedmont glacier. Present day moraine patterns of 
Malaspina and Susitna glaciers (Alaskan range) are from Post & Lachappelle 
(2000. p.51, p.60).
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initially steep middle moraines about 
a horizontal axis in the flow direction, 
induced by the sharp 90°-bend at Mar-
tigny, and more efficient still, surging 
behaviour of lateral ice-streams such 
as the Val Ferret glacier which brings 
most of the Mt.Blanc granites, leading 
to the formation of «looped moraines» 
(compare with Susitna glacier, Post & 
LaChapelle 2000). In any case, initial 

middle moraines of the Rhone val-
ley glacier must have been strongly 
distorted into isoclinal fold patterns 
within the frontal piedmont-glacier 
downstream of Montreux (compare 
with Malaspina glacier). This also ex-
plains why we find the entire palette 
of alpine Leitgesteine in every block-
field examined. We have not been 
able sofar to identify a single moraine 

/ blockfield with set of boulders of ex-
clusive provenance. Mixing of blocks 
is the rule, not an exception!
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